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FOREWORD

The computer program reported herein was prepared by The Boeing
Company for the Aero-Acoustics Branch, Vehicle Dynamics Division, Air
Force Flight Dynamics Laboratory, Wright-Patterson Air Force Base, Ohio,
under contract AF 33(615)-5155. The study demonstrates the application
of finite-element matrix methods in determining the responses and
fatigue life of complex panels excited by random pressure fluctuations.
The program is part of a continuing effort to establish tolerance
levels and design criteria for sonic fatigue prevention under the ex-
ploratory development program of the Air Force Systems Command. The
effort was conducted under project 1471 '"Aero-Acoustic Problems,"
task 147101 "Sonic Fatigue." Mr. D. L. Smith and Mr. M. C. Eifert of
the Aero-Acoustics Branch were the task engineers.

The period covered by this effort is July 1966 through June 1968.
This report is AFFDL-TR-68-43 '"Random-Vibration Analysis System for
Complex Structures,'" Part II "Computer Program Description" and is one
of four documents prepared under contract AF 33(615)-5155. One document
is Part I of this report entitled, "Engineering User's Guide.'" The
other reports are AFFDL-TR-67-81, "A Finite-Element Analysis of Simple
Panel Response to Turbulent Boundary Layers,'" and AFFDL-TR-68-44 '"Finite-
Element Analysis of Complex Panel Response to Random Loads.'" The Boeing
Company's document number for this report is D6-23145 Part II.

The research was conducted by Loyd D. Jacobs and Dr. Dennis R.
Lagerquist of the Structural Dynamics Staff of The Boeing Company's
Commercial Airplane Division in Renton, Washington. The principal
programming effort was conducted by Frank S. Wallace and Kiyoharu
Tsurusaki of The Boeing Company's computing department.

Many other Boeing personnel contributed significantly to the project
by providing major modifications to existing computer programs. They
are R. D. Palm for extensive modifications to the matrix structural
generation program, H. B. Noonchester for major modification and
improvement in the eigenvalue/eigenvector program, and L. Anderson for
modifications to the matrix manipulation module.

This report was submitted by the authors in July 1968.
This report has been reviewed and is approved.
e ] bt
WALTER J. ow
Asst. for Research & Technology
Vehicle Dynamics Division

AF Flight Dynamics Laboratory
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ABSTRACT

A programming description is presented for a computer program
developed to aid in the design of sonic-fatigue-resistant aircraft structures.
The computer program is written in FORTRAN IV and MAP for the IBM 7094
Mod II. The program employs matrix structural analysis methods to calcu-
late statistical measurements of response (deflection and stress) for complex
structure subjected to pressure loads random in both time and space. The
program is organized into two phases, each performed separately. The
phases are further organized in modular form for ease of maintenance and/or

modification.
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NOMENCLATURE

[C] damping matrix
[CF(w)] force co-PSD matrix (lb2 - sec)
[F) flexibility matrix
r eigenvalue
[F r] reduced flexibility matrix
Fx’ Fy, FZ forces inthe x, y , and z directions, respectively (1b)
g structural damping coefficient
[Hiw)] admittance matrix
i J-1
[K] stiffness matrix
[ch] partition of stiffness matrix corresponding to

constrained freedoms

[Kfc]’ [ch] partition of stiffness matrix relating free and
constrained nodes

[Kffl partition of stiffness matrix corresponding to
unrestrained freedoms

[Kr] reduced-stiffness matrix

ST LEASTY
partitions of stiffness matrix

(K, 1o Kyl

K number of modal cross products in analysis

(M] mass matrix

{Mj} generalized mass

MXy plate-element twisting moment



M, M, M bending moments about x , y , and z axes,
respectively (in. -1b)

m number of normal modes

N number of kinematic degrees of freedom

[Qp(w)] force quad-PSD matrix (1b2 - sec)

[S] matrix of stress-deflection relationships

(5,1, [Sz] partitions of stress matrix

( éq 6. ] deflection covariance matrix (in. 2)

Ax, Ay, Az deflections in x , y , and z directions, respectively (in.)
A p proportionality factors for stiffness and mass-proportional

damping, respectively

[050;] stress covariance matrix
) 2 T late element shearing forces (lb/in.

T Ty Tyy p g (Ib/in.)

(®g(iw)] stress cross-PSD matrix

{ °(j)} eigenvector

Oy’ 8y’ 03 rotations about x , y , and z axes, respectively (rad)
w angular frequency (rad/sec)

td diagonal matrix

T %
[ ] transpose of matrix

[Qé(iw)] deflection cross-PSD matrix (in. 2)



I

INTRODUCTION

RANVIB is a computer program developed to aid in sonic fatigue analysis.
The program employs matrix methods to calculate statistical measurements of
response (deflection and stress) for complex structure subjected to random
sound fields. The RANVIB system is written in FORTRAN IV and MAP languages

for use on an IBM 7094 Mod II under the IBSYS Version 13 operating system.
The computer program report is in two Parts:

(1) Part I—Engineering User's Guide

(2) Part I—Computer Program Description

Part I is a guide for an engineer's use of RANVIB. Part II describes
the RANVIB computer program and is intended primarily for the programmnier/
analyst responsible for the implementation and subsequent maintenance of the

system.

Development of the theory of this program and its application to specific
problems are presented in document AFFDL-TR-68-44, reference 1. An
earlier study that uses portions of this program is reported in document
AFFDL-TR-67-81, reference 2.

This volume is divided into four sections. Section II describes the logical
and system-oriented organization of the RANVIB program. Sections III and IV
describe the programming details of the FORTRAN modules of the system.
Section III is a description of the modules in the phase I structural and vibra-
tion programs. Section IV describes phase II programs: the random loading
module and the random response solution modules. Appendixes I and II con-
tain descriptions and listings of the matrix manipulative scheme TLO1 used
throughout RANVIB, and general-purpose subroutines. Appendixes III and IV

contain the listings of phase I and II programs, respectively.



II

GENERAL PROGRAM DESCRIPTION

1. PROGRAM ORGANIZATION

The RANVIB system is divided into phases I and II. Phase I (figure 1) is
an integrated set of computer programs for determining the static and dynamic
characteristics of the structure. Phase II (figure 2) uses results of phase I
and determines sonic loads and random structural response. This division
permits the analysts to assess the results of phase I before proceeding to
phase II. The matrix interpretive scheme TLO01 written in MAP is used to

perform matrix operations in both phases.
a. Phase I—Structural and Vibration Programs
There are two major modules in phase I.

The first one MAST (matrix structural generator) generates and merges
element stiffness and stress matrices and reduces unwanted freedoms to form
the reduced structural stiffness, flexibility, and stress-deflection matrices.
These matrices are then merged and stored on tape for later use by the

FRE MOD routine and phase II programs.

The second module FREMOD (frequencies and modes generator) generates
natural frequencies, normal modes, and generalized masses using the flexibility

matrix (MAST output tape) and mass matrix (card input).

An optional path in phase I executes only the FREMOD module using a
previously calculated flexibility matrix. This option is a convenient feature
when an analyst wants to change mass distribution and/or change the number

of modes. A new diagonal-mass matrix is required; input is on cards.
b. Phase II—Random Load and Response Programs

This section generates the excitation cross-power spectral density (cross
PSD) and the response solution options (deflection and stress cross PSD) and

statistical moments.

The random pressure loads (excitations) are stored on an intermediate out-
put tape used in the response programs. The results from phase I output tape

are also used in phase II.



YES EREMOD

ONLY
?

MAST (STRUCTURAL ANALYSIS PROGRAM)
FORMS STIFFNESS [K] , FLEXIBILITY [F]
STRESSES FOR PLATES [Sp] & BEAMS ([Sg]

NO

SMERGE
MERGES THE STRESSES

'

AMERGE
MERGES THE STIFFNESS [K] & |
FLEXIBILITY [F] MATRICES

!

FREMOD OUTPUT TAPE
FORMS FREQUENCIES {f}, MODE

SHAPES [¢] & GENERALIZED
MASSES  [M]

!

FORM PHASE | OUTPUT TAPE
USED FOR PHASE Il INPUT

EXIT

*END FILE

Figure 1. Phase I Organization



START

EXCITATION CROSS-PSD
MATRIX GENERATION
PROGRAM
(RANLOD)

OPTIONS 1, 2, OR 3?

DEFLECTION CROSS-
PSD SOLUTION
PROGRAMS

1

MEAN-SQUARE RESPONSE
SOLUTION PROGRAMS
(STRESS & DEFLECTION)

STRESS & DEFLECTION SECOND-
SPECTRAL-MOMENT PROGRAMS

END

Figure 2. Phase II Organization



The response solution modules are divided into three options:
(1) Option 1—General viscous damping
(2) Option 2—Normal modes
(3) Option 3—Normal modes without cross terms

Reference 3 describes the options in more detail.

Cross PSD and joint moments are formed for each option. It is also
possible to generate the stress second spectral moments used in predicting

fatigue life.
2. SYSTEM ORGANIZATION
a. Phase I and II Overlay Structures

The overlay structure on a subroutine basis is illustrated in figure 3. The
detailed overlay structure for MAST and FREMOD are shown in figures 17 and
32, respectively (pages 36 and 67).

b. Core and Tape Requirements

The RANVIB program requires a 32K core when operating on the IBM
7094 Mod II computer under the IBSYS Version 13 system.

Tape requirements in phase I and phase II are shown in table I. Core maps

of phases I and II are shown in tables II and III, respectively.
c. Deck and Master Tape Setups
(1) Operating Procedure

The following is the procedure a system analyst should follow in initiating

phase I and phase II operations for the direct-coupled system (DCS).

The nine files on the phase I master tape are generated by the card-to-tape
process. The first file contains binary decks, and the remaining eight files
contain TLO1 data decks (figure 4). Use the appropriate control cards for the
DCS for phases I and II. Mount the phase I master tape on logical unit 9. The

output tape from phase I will contain four files on logical unit 10.



PHASE |

|
(ORIGINIPHASEH

MAST

—
(ORIGINIALPHA)

AMERGE

SMERGE

PHASE |1

FREMOD

TAPOS
PEDAN
PRINTA
PRINTB
CONS
PRINTC
PRINTD
DSEC1
ADMIN3
ADDMAT
ADMIN2
CcQJD
SUMT
SUM2
SECM3
SECM2
ADMIT3
ADMIT2
CQCPSD
SUM3
PRINTE
DSECM3

(ORIGINIALPHA)

RANLOD

1
(ORlGIlN BETA)

ARIA
CONST

“TOUTPUT )

1
(ORIGIN lLOC 8000)

COMINV
CPSD1
SRESP1
TRAPM
SINT1
DSECM1
SSECM2
DJINT3
DJNT2
SINT2
DSECM2
SECM2
CPSD3
CPSD2
SINT3
DSJINT3
SRESP3

(TLON DATA)

Figure 3. Phase I and II Overlay Structures




Table I. Tape Use

Logical unit Function
PHASE I*
The parameter matrix and stiffness matrix are
2 stored on this tape (output from MAST). This tape
is also used as a scratch unit.
3 Scratch
4 Scratch
5 Standard system input tape
6 Standard system output tape
8 Stress matrices for plates from MAST
9 Program master tape
10 Phase I output tape
12 Stress matrices for beams from MAST
PHASE II**
9 Program master tape
10 Input tape from phase I
1-4, 7-8, 11-17 Intermediate scratch tapes
5 Standard system input tape
6 Standard system output tape

*See figure 19 for tape use of logical units 1 through 16 for the MAST
routine (page 43).

**Figure 43, page 84, illustrates the tape use in the phase II program.

The phase II master tape consists of seven files and is again generated by
the card-to-tape process. The first file contains binary decks, and the
remaining six files contain TLO1 data decks (figure 5). In this operation, mount

the phase II master tape on logical unit 9.

The master tapes for phases I and II are assigned to system unit

SYSLB4 (logical unit 9). The system overlay is assigned to system unit SYSCK2.
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(LOGICAL UNIT 9)

ABSOLUTE BINARY
DECKS OF PHASE |
(1 FILE)

(SEE REF.3 FOR A LISTING OF THE SUBROUTINES.)

TLO1 DATA FOR MAST
~ PROGRAM (8 FILES)
(SEE FIG. 20 FOR FILE DESCRIPTIONS.)

Vo Nl YV N

Figure 4. Phase I Master Tape

LOGICAL UNIT 9

ABSOLUTE BINARY
DECK OF PHASE I FILE 1

(SEE REF. 3)

TLO1] OPTION 3,
DJINT3 FILE 2
SINT3
DSINT3

TLO1] OPTION 3,
CPSD3 FILE 3
SRESP3

TLO1 l OPTION 2,

DJINT3
DJINT2
SINT2
DSECM3
DSECM2
SINT2

FILE 4

TLO1| OPTION 2,
CPSD3 FILE
CPSD2 >
SRESP2

TLO‘II OPTION 1,

COMINV | FILE 6
CPSD1
SRESP1

TLO'II OPTION 1,

TRAPM FILE 7
SINT1
SSECM1

Figure 5. Phase Il Master Tape



(2) Input/Output Editor
The input/output editor ($IEDIT) is used for two functions: (1) to read
information off the master tape, and (2) to assist the programmer in modifying

existing subroutines.

When used to read information off the master tape, the $IEDIT card
precedes the component control card of the deck that is affected. The specifi-
cations on the control card remain in effect until the end of the application or
until another $IEDIT card changes the specifications. The format of the
$IEDIT card with optional instructions starting in column 16 for the RANVIB
system is:

— 18 JB 20 22 24 28 o

— i A 28 2% —
— SYSLB4, SRCH —

Column: ;s*s¥
$IEDIT

111
| 11
| 1]

|11

The following procedure should be followed when an analyst/programmer

wants to change any source or binary subroutines.
(a)  Pull the appropriate $IBLDR card out of the phase 1/phase II control deck.

(b) Insert a $IEDIT card with no optional instructions (columns 16 and on
are blank).

(c) Insert the modified subroutine source or binary deck.

Insert a $IEDIT card with optional instructions SYSL.B4, SRCH (see

the example above).

Col 1 Col 16
$IEDIT SYSLB4,SRCH
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III

PHASE I—STRUCTURAL AND VIBRATION PROGRAMS

Phase I is an integrated set of computer programs for determining the static
and dynamic characteristics of the structure. The execution of this phase is
controlled by the PHASE1 subroutine. The MAST module, FREMOD module,
and intermediate matrix merge programs are called from the control program.

The program listings for phase I are included in appendix III.

1. MATRIX STRUCTURAL GENERATOR PROGRAM (MAST)
a. General Description

The purpose of the MAST module is to generate and merge element stiffness

and stress matrices and to reduce out unwanted freedoms.

The input is in card form and describes the physical structure in terms of
nodes connected by beams and plates. Other inputs are boundary conditions that
fix the structure in space and retained-freedom information that specifies the
freedoms to be retained in the final matrices. The output is via tape to the
other modules and includes the reduced stiffness matrix, flexibility matrix, and

stress matrices for both beams and plates.

The module is divided into four segments. The first segment (generation)
generates elemental stiffness and stress matrices for beam and plate elements,
The second segment (merge) merges these elemental matrices to form the struc-
tural stiffness and stress matrices and deletes the constrained freedoms from
the stiffness matrix. The third segment (sorting) sorts the stiffness and stress
matrices into retained and reduced partitions. The final segment (reduction)

then performs the actual equation solving necessary for reduction.

The module is restricted to a maximum of 2, 000 nodes and 7, 000 retained
freedoms. The number of beam and plate elements is unrestricted. These
limits are set by core storage limitations, and any attempt to run problems in
this size range may be restricted by machine reliability and the peripheral

storage size of the computer being used.
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b. Major Program Functions
(1) Elemental-Matrix Generation
(a) Beam Matrices

The elemental matrices for beams are generated one at a time in the order
that the input data are read. This generation includes the various transformation
matrices and the stiffness matrix in local coordinates, The first transformation
matrix generated (if offsets are present) is the offset transformation from the
beam's neutral axis location to node point location, Next, the stress-
transformation matrix and local-stiffness matrix are generated. The offset
transformation is then applied to the stress transformation and this premulti-
plies the local-stiffness matrix to obtain the beam-stress matrix. This beam-
stress matrix is finally premultiplied by the transpose of the combined offset
and stress-transformation matrix to obtain the stiffness matrix in structural

coordinates,

These matrices are then written on tape for later use by the merge segment,

The structure of these elemental matrices is as shown in figures 6 and 7.

Each beam is also checked to determine which partitions of the merged
stiffness matrix it will contribute to. A list of partitions is created that con-
tains partition identification numbers for the partitions having non-null elements.
This list is updated when elements are found that will contribute to partitions

not already in the list.
(b) Plate Matrices

The plate-element matrices are also generated one plate at a time in the
order that the input data are read. The elemental stiffness matrix in local
coordinates is first generated and then the coordinate and stress-transformation
matrices are generated. In generating the stiffness for quadrilateral plates,
the program subdivides the quadrilateral into four triangles (figure 8) with a
fifth "dummy' node placed at the centroid. The four triangles are then merged
to form the local-stiffness matrix for the quadrilateral plate, and the terms for
the fifth node are reduced out. Next, the local-stiffness matrix is post multiplied

by the transpose of the coordinate-transformation matrix and this result is saved.



END 1 END 2
T 5 T i S e S e (3= ™ P 0 S s o
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END 1

END 2 ¢

Figure 6. Elemental Beam Stiffness Matrix Layout
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END 1 END 2
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(

END 2 J
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Figure 7. Elemental Beam Stress Matrix Layout



NOTE: NODE 5 IS AT CENTROID OF PLATE.
Figure 8. Quadrilateral Plate Layout

This intermediate result is then premultiplied by the stress-transformation
matrix producing the elemental stress matrix (figure 9) that is saved on tape.
The coordinate transformation of the stiffness matrix is then completed by pre-

multiplying the product of the local-stiffness matrix and the transpose of the
coordinate-transformation matrix by the coordinate-transformation matrix,

resulting in an elemental stiffness matrix in structural coordinates (figure 10).

This result is then saved on tape., As with the beams, each plate is checked
to see which partitions of the merged matrix it will contribute to, and the con-
nectivity data are updated accordingly.

(2) Structural Matrix Formation

(a) Matrix Partitioning and Identification

The structural stiffness and stress matrices are handled in partitioned form,

The maximum size of these partitions is determined by the core storage limita-
tions of the computer. The partition size for the stiffness matrix is 60 by 60,
and the partition size of the stress matrix is 96 by 60. Each stiffness-matrix
partition corresponds to ten nodes with six freedoms per node (figure 11), unless
the option for specifying smaller partition sizes is used. The beam-stress

matrix partitions contain ten nodes with six freedoms per node in the column

25



26

NODE 1 NODE 2 NODE 3 NODE 4

p— = S— ~

o i "(SEE NOTE)
©,6,0,4.4 A, (SEE NOTE)

NOTE: NODE 4 TERMS ARE OMITTED FOR TRIANGULAR PLATE
Figure 9. Elemental Plate Stress Matrix Layout

direction and eight beams with twelve stresses per beam in the row direction
(figure 12). The plate-stress matrix partitions contain ten nodes in the column

direction and twelve plates with eight stresses per plate in the row direction.

Each matrix partition is given a partition identification number that indicates
its location in the overall matrix, The number consists of two parts: the row
position and the column position (figures 11 and 12), Therefore, partition 1001
is the first partition in row 1, 1002 is the second partition of row 1, and 2001
is the first partition in row 2. Both stiffness and stress partitions are identified

in this manner.
(b) Matrix Merge Procedure

The stiffness matrix is merged by partition with three partitions being
merged simultaneously. The connectivity data created in the generation phase
contain a list of the non-null partitions; the merge procedure is controlled by
this array. The merge segment first sorts this array into ascending order of
partition identification number and then begins merge by taking the first three
identification numbers and merging all of the beam and plate elements that

contribute to these three partitions,




NODE 1 NODE 2 NODE 3 NODE 4

- e ~ o e— ~
(SEE NOTE)
GXGy ezAvayAz
(S
( X
o W
(S)
NODE 1 ¢ AZ
X
-y
. AZ
(
NODE 2 <
\ L‘24
(
NODE 3 <
\
(
NODE 4 ¢
\ )
R N S 2 rmm wr— o
24

NOTE: ROWS AND COLUMNS FOR NODE 4 ARE OMITTED FOR TRIANGULAR
PLATES YIELDING AN (18 x 18) STIFFNESS MATRIX.

Figure 10. Elemental Plate Stiffness Matrix Layout
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NODES 1-10 <

NODES 11-20¢

NODES 21-30 <

NODES 31-36 <

Y4

Y4

ELEMENTS
1-8 FOR
BEAMS OR 4
1-4 FOR
PLATES

BEAMS 9-16
OR <
PLATES 5-8

BEAMS 17-24
OR 4
PLATES 9-12

N

N

NODES 1-10
A,

NOD§11—20 NODES 21-30- NODES 31-36

r N\~ ™
1001
2001 2002
3001 3002 3003
4001 4002 4003 4004

Figure 11. Structural Matrix Partitioning
NODES 1-10 NODES 11-20 NODES 21-30 NODES 31-36

__ A A A

e Y Y N~ _\
1001 1002 1003 1004
2001 2002 2003 2004
3001 3002 3003 3004

Figure 12. Merged Stress Matrix



After the merging of each group of three stiffness matrix partitions, the
three partitions are sorted by applying the constraint conditions specified in
the input data. The elements relating the unrestrained freedoms are sorted into
the upper left-hand corner of each partition, whereas the constrained freedoms
are sorted into the lower right-hand corner of the partition. The upper right-
hand and lower left-hand portions of the partition contain the crosscoupling

terms between the two types of freedoms (figure 13).

Only the upper left-hand portion (hereafter referred to as [Kgs] for

K-free-free) is saved on tape for later use. The other parts are discarded.

The program merges only the non-null partitions. The matrix is in lower

triangular form since it is symmetrical about the diagonal.

The stress matrices are merged in much the same way as the stiffness
matrices with the main difference being that the stress terms do not add to
each other as they do in the stiffness matrix, Again, only the non-null parti-
tions are formed. The beam and plate stresses are merged separately, resulting

in two structural stress matrices: one for beams and one for plates.
(3) Matrix Sorting and Expansion

To reduce unwanted freedoms, the [Kff] matrix must be sorted into four
parts. The [K;q] part relates freedoms that are to be retained. The [Kg9]
part relates freedoms that are to be reduced. The [K;o] and [K,;] parts
contain the terms of crosscoupling between the two types of freedoms. Also,
since the TLO01 reduction phase requires matrices in full form rather than in
lower triangular, the four parts [KH] ; [K12] . |K21] , and [K22]
must be expanded from lower triangular to full form.

The stress matrix must be sorted into two parts in the column direction
with only the first part [S;] corresponding to the [KH] freedoms and with
the second part [SZ] corresponding to the [K22] freedoms (figure 14).

The sorting of the [Kff] partitions is done one partition at a time, and the
four parts are written on separate tapes. Since [ Kff] does not contain null
partitions, these must also be supplied at this time with the result being the
four parts [K{;] , [Kqs] [Kzll , and [K22] on tapes in lower tri-

angular form with null partitions inserted. The expansion process takes place

29



30

L

NOTE: [K¢] , [Kefl ,AND [Koc) TERMS ARE DELETED AND ONLY [Kg] IS .

r &

Kfc

WRITTEN ON TAPE.

(a) Merged
N
R
K11 K12
K21 K22
(b) Sorted

Figure 13. Stiffness Matrix Partitions
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Figure 14. Sorted Stress Matrix Partition
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next with [Klll and [K22] being expanded by the same subroutine (EXPAND).
The expansion of [K;9] and [K21] , however, is complicated by the fact that
a given partition in [Kff] need not have any retained freedoms. This results
in [K21] and [K12] matrices that are not exactly lower triangular in form
(figure 15). Therefore, a separate subroutine is required to perform the expan-
sion of these two matrices (EXTRAN) with [K21] being formed first and (K]

then being written using the transpose of the appropriate [K21] partitions.

The result of this sorting and expansion is two tapes, one containing a
parameter matrix in the first file (giving the number of partitions in each of
the following files) and giving [K;;] in the second file, [K,,] in the third
file, and [K
tape.

21] in the fourth file. The [Ky,] matrix is written on a separate

The stress sorting is somewhat simpler, because expansion is not required.
There is, however, one complication. The stress matrices contain columns for
all freedoms in the structure (both fixed and constrained). This requires that
the columns representing constrained freedoms be deleted before sorting. Once
this is accomplished, the two stress matrices may be sorted in a manner simi-
lar to the stiffness matrix but in the column direction only. The two parts
[ Sll and [ 82] are written on one tape with a parameter matrix (similar
to stiffness) in the first file, [SI] in the second file, and [82] in the third
file.

(4) Reduction Procedure

When the sorted stiffness and stress matrices have been written on tape in
the proper form, the MAST module then calls the TL01 matrix package to form
the reduced stiffness and stress matrices. The TLO01 "data phases' are located
on tape, and the MAST module executes them as requested by the specific pro-

gram options being used (figure 16).

For general use, the program will execute data phases 1 through 3 in
sequence with data phases P and B being executed only if the stress option is
used. For program checkout, the reduced stiffness, reduced flexibility, and
reduced stress matrices may be printed out. Refer to the listing of the MAST

subroutine in paragraph 1.b. (3)(d).



K11 K12
1001 1001
K21 K22
1001 1001
K21 K22 K22
2001 2001 2002
K11 K12 K12 K11 K12
3001 3001 3002 3003 3003
K21 K22 K22 K21 K22
3001 3001 3002 3003 3003
K11 K12
1001 1001
K11 K11 K12 K12 K12
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K21 K22
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Figure 15. Sorted Stiffness Matrices

33



(Kool , [K5]Y
PARAM

SOLVE FOR [X] IN
[Koo) [X] = [Kpq]

SAVE [X]
ON TAPE

Kyl [Kq2l)

[K] = [Kqq] = [Kq9] [X]
X], PARAM r it 12

INVERT [K,] TO OUTPUT
FORM [F/] ‘

STRESSES
DESIRED
?

[ST=151] — 1S5 [X]

|[FOR BEAMS AND  JOUTPUT/Z PARAM,
PLATES AS (S;]
REQUIRED

Cexim)

Figure 16. TLOI Phase Layout

(1. [Syl., [X];

m
s
—




c. Programming Organization
(1) Flow Diagrams

On the following pages are the overlay structure (figure 17) and flow dia-
grams (figure 18) for the MAST module,

(2) Tape Use

Figures 19 and 20 are the tape-use charts and tape format for the MAST
module for the RANVIB system.

d. MAST Subroutine Listing

The following list identifies the MAST module subroutines and their functions.

The subroutines are listed in the order they occur on the phase I master tape.

Subroutine Function

MAST Reads control cards and controls execution of MAST module
PAGHED Prints page heading

UNPACK Unpacks constraint-condition data

PRINT Prints matrices or vectors

SUBM1 Controls generation of merge

GENRAT Controls element generation

REDUCE Reduces freedoms from elemental matrices

INFO Reads in nodal data

PLATE Reads plate data and controls

MUL1 Matrix multiplication, [C] = [A][B]

MUL2 Matrix multiplication, [C] = [A]T [B])

PSTIF Controls local-coordinate generation and elemental stiffness

matrix generation for plates

QUAD Controls elemental stiffness generation for quadrilateral
plates
LAMK Performs coordinate transformation from local-stiffness to

structural stiffness matrices
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Figure 17. Mast Overlay Structure
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Figure 18. MAST Flow Chart
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Figure 18—Continued
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Figure 18—Continued
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DELETED+

SORT STRESSES
INTO [S4] &
[82] PARTS.

SAVE
PARAMETERS,

[S1] & [52];:’

Figure 18—Continued




NO ANY

Y
SOLVE FOR
(K], IF] & CONDITIONS
[S,] FOR PLATES

SAVE
PARAMETERS,

K] [F] &

RETURN

STRESSES

Y

DELETE
COLUMNS OF
CONSTRAINED
FREEDOMS.

AVE
STRESSES
WITH

DELETED./

SORT STRESSES
INTO [Sq] &
[Sy] PARTS

SOLVE FOR
(K], [F] &
[S;] FOR BEAMS.

SAVE
PARAMETERS,
(Kl 5 IRy s 5
& [5rg) -

RETURN

SAVE
PARAMETERS,
[S1] & [Syl.

CONSTRAINTS

SOLVE FOR
(Ked . [F/] L (Spgh.
& [Spp) -

SAVE
PARAMETERS,
(K¢l [Ffl,

RETURN

Figure 18.—Concluded
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(LOGICAL UNIT 9)

ABSOLUTE BINARY DECK OF
PHASE |

TLO1

2

(x] = [Kzz]-1['<21]
k] = [l - (g™

TLO1| PRINT  [K,]
“[rion P
_.I (F] = [KrJ1
"[TLo1] PRINT [Fr]
*[TLo1

] - B - B
"[TLo1] PRINT  [Srp]
P Eg - s - pgw
*[1Lo1] PRINT _ [Srg]

*END FILE

|

Figure 20. Phase I Master Tape Detail

FILE 1

FILE 2

FILE 3

FILE 4

FILE 5

FILE 6

FILE. 7

FILE 8

FILE 9
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Subroutine

KLAMT

TRI

INP
INPM
INPST
OuTP
OUTPM
OUTPSH
COMBIN

STORE

MOVE

PMTR

SMTR

LOCAL

COPLAN

BEAM

TINVR
SMULT

MULT

Function

Performs coordinate transformation from local-stiffness to

structural stiffness matrices

Controls generation of elemental stiffness matrices for

triangular plates

Controls generation of in-plane plate stiffness terms
Generates in-plane moment plate terms

Generates in-plane plate stretching terms

Controls generation of out-of-plane plate stiffness terms
Generates out-of-plane plate moment terms

Generates out-of-plane plate shear terms

Combines in-plane terms or out-of-plane terms

Stores in-plane and out-of-plane terms in elemental stiffness

matrix
Matrix addition, [B]) = [A] + [B]

Generates coordinate-transformation matrix for triangular

or quadrilateral plates

Generates stress-transformation matrix for triangular or

quadrilateral plates

Generates local coordinates for plates and checks for re-

entrant corner and node sequencing
Checks quadrilateral plates for coplanarity

Reads beam data and controls the generation of beam-

element stiffness matrices
Inverts beam flexibility matrix to get beam stiffness
Matrix multiplication-subtraction, [C] = [C] - [A][B]

Matrix multiplication-addition, [C] = [C] + [A] [B] or
(cl = (cllAlT[B] or may store results in [B]



Subroutine
SBMTR
SSTIF
MAD

SBGS
OFST
CSTIF
CBMTR
MERGE

SOR

MERGBC
STRESS
MSTRES

SOLN

TEST

FKSORT

KFFSRT

CONECT

EXPAND
EXTRAN

DELETE

Generates transformation matrix for straight beams
Generates stiffness matrix for straight beams
Matrix addition for 12 by 12 only, [A] = [A] + [B]
Generates geometric stiffness matrices for straight beams
Generates offset-transformation matrix for beams
Generates elemental stiffness matrix for curved beam
Generates transformation matrix for curved beams

Controls merge of structural stiffness and stress matrices

Sorts the partition identification number list prior to merge

of stiffness

Merges the structural stiffness matrix

Controls merge of the structural stress matrices
Merges the structural stress matrices

Controls the sorting of the structural stiffness and stress

matrices

Tests the list of partition identifications to determine if a

given partition number is present

Creates the control array used to sort the stiffness and

stress matrices

Sorts the structural stiffness matrix into retained and

reduced freedoms

Controls the expansion of the sorted stiffness matrix into
full form

Expands the [K,,] and [K22] matrices into full form
Expands the [K12] and [K21] matrices into full form

Deletes the columns of constrained freedoms from the struc-

tural stress matrices
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Subroutine Function

SSORT Sorts the structural stress matrices into retained and

reduced parts

DATA PHASE 1 Solves the equation [K22] [X] = [K21]

DATA PHASE II  Calculates [Kr] = [KH] - [K [X]

121
[S,] - [8,] X] (veams)

DATA PHASE III Calculates [Sr]

DATA PHASE IV Calculates [S.] = [S;] - [S,] [X] (plates)

.
2. INTERMEDIATE MATRIX MERGE

The stiffness and flexibility matrices are merged in AMERGE to an N-by-N

matrix from the partitioned matrices output on tape from the MAST module.

The stresses are merged and re-partitioned in SMERGE to 8-by-8 matrices

for plates and 6-by-6 matrices for beams.

The merged flexibility matrix is used in the FREMOD module. The stiff-
ness matrix is only used when a phase II option 1 solution is desired. The

partitioned stresses are used when the stresses in phase II are wanted.
a. Subroutine AMERGE (ITAPE, NTAPE, NF1)
This subroutine merges the stiffness [K] or flexibility [F] matrices.

Method: The matrices [K] or [F] that are formed in subroutine
MAST and stored in row-partitioned form are merged to

form a N-by-N matrix and stored on phase I output tape.

Input: Stiffness/flexibility matrix on tape 2
Output: Merged stiffness/flexibility matrix on tape 10
Error: READTP/WRTETP error messages

Subroutines required: READTP/WRTETP

Argument list: ITAPE—Input tape of stiffness/flexibility
NTAPE—Output tape of stiffness/flexibility
NF1—Number of file marks to skip past before reading

starts. NF1 = 1 for the stiffness matrix and NF1 = 2 for

the flexibility matrix.



Length: 332158

Flow chart: See figure 21,
b. Subroutine SMERGE

Method: This subroutine merges the stresses from the MAST sub-
routine and re-partitions and stores the matrices on the
phase I output tape. The stresses for plates and beams
are re-partitioned to 8-by-8 and 6-by-6 matrices,

respectively.

Input: Parameter matrix and stress matrices for plates and
beams from ITAPE

Output: The re-partitioned stress matrices are stored on NTAPE.
The matrices for plates are stored first, then the beam
stresses are stored. Either or both stresses may be
stored on tape.

Error: READTP/WRTETP error messages

Subroutines required: READTP/WRTETP

Argument list: ITAPE—Input stress matrices are on this tape.

NTAPE—Output of the re-partitioned stress matrices
are stored on this tape.

ITEST—This variable is set to 8 if the plate stresses
are to be re-partitioned; 6 if the beam stresses are to be

re-partitioned.
Length: 40472 3
Flow chart: See figure 22,
3. VIBRATION PROGRAM (FREMOD)
a. General Description

The purpose of the FREMOD module is to calculate the natural frequencies
and normal mode shapes, given the flexibility matrix and mass matrix. This is
done by solving the dynamic matrix for eigenvalues and eigenvectors using the
QR algorithm,

See the macro flow chart (figure 23) and organization chart (figure 24).
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ENTER

fREWIND ITAPE |
I

SET, ISUM = 0
JK =0

Z
4§
>
i

READ PARAM MATRIX AND
SET,NROW = IPARAM (5)

=1,
NROW

NCOL = IPARAM (3)
SET,NMAT =0
NFILE = 0
m=0
| SET,
JSUM = 0
ISUM = ISUM +m
N =0
NT = NT+m

SET, JSUM ='JSUM + N

Y

CALL READTP (SCRAT, 60, NAME, M, N, B, NF1, NMAT, ITAPE, IRR)

{

SET,NF1 =0

SET,IJ = ISUM +J
QFH, 4
m
@ SET,JK = JSUM + K

SET, SMAT (1J,JK) = SCRAT (J, K)

D |

Figure 21. AMERGE Flow Chart



SET,NT = NT +m
NAME = 0
NFILE = 0
NMAT = 0

CALL WRTETP (SMAT, 100, NAME, NT, NT, B, NFILE, NMAT, NTAPE, IRR)

[ END FILE NTAPE |

RETURN

Figure 21—Concluded
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ENTER

Y

SET, ITAPE
NTAPE
ITEST

Y

REWIND NTAPE, ITAPE

Y

SET,JK =0
NT =0
NAME
NFILE
NMAT

Y

READ PARAM &
SET, NROW = IPARAM (5)
NCOL = IPARAM (3)

Y

SET, NMAT
NFILE
mj

NF1

>y

SET, JSUM
N
NC

ﬂ

SET, JSUM
NAME

I uwn
N

L T
S oo

wonwonou
- 000

0
0
0

JSUM + N
0

nwn

Y

CALL READTP(SCRAT, 60, NAME, M, N, B, NF1, NMAT, ITAPE, IRR)

*_

SET,N 0

"

SET,JK = JSUM + K

!

SMAT(J, JK) = SCRAT (J, K)
—

Figure 22. SMERGE Flow Chart



II= 1, NROW

SET,NC =NC + N

Y

DMAT (JJ, J)

SMAT (1, JLI

SET,
NMAT
NAME

nn

JLITEST

SET,JJ=0

/

CALL WRTETP (DMAT, 8, NAME, ITEST, NC, B, NFILE, NMAT,
NTAPE, IRR)

RETURN

Figure 22—Concluded



ENTER

CARD FORM
INPUT > DYNAMIC MATRIX.

:

SOLVE FOR
EIGENVALUES
&
EIGENVECTORS.

!

CHECK VALIDITY
OF MODES.

l

COMPUTE FREQUENCIES
FROM EIGENVALUES.

!

COMPUTE GENERALIZED
MASS MATRIX.

PRINT RESULTS.

'

WRITE RESULTS
ON TAPE.

RETURN

Figure 23. FREMOD Macro Flow Chart
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ENTER

INITIALIZE
CONSTANTS.

]

MATRIX SIZE AND
NUMBER OF MODES

CLEAR FLEXIBILITY
" & MASS STORAGE TO 0.

NO

CORRECTLY

YES

READ
DIAGONAL
MASS
MATRIX.

!

WRITE SCALE FACTOR
&
FLEXIBILITY MATRIX.

'

MULTIPLY FLEXIBILITY
MATRIX BY SCALE FACTOR.

!

FORM DYNAMIC MATRIX
FROM
FLEXIBILITY & MASS.

Figure 24. FREMOD Program Organization

EXIT
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TAPE WRITE
DONE

CORRECTLY
?

PRINT DIAGONAL
MASS MATRIX.

ON SCRATCH
TAPE.

IS
TAPE WRITE
DONE

CORRECTLY
?

END FILE NTAPED
REWIND NTAPED

'

CALL VALVCT

Figure 24—Continued

NO

NO

EXIT

EXIT



FORM DV AND

EVALV TO
‘ SEE IF THIS

MODE IS GOOD.

IS
THE BEST
% GOOD

ENOUGH?

NO

1

WRITE
DIAGNOSTIC

il

FORM
ORTHOGONALITY
MATRIX VTMV

ROW BY ROW

AND

PRINT ROW BY ROW.

PRINT INERTIA .MATRIX.

'

PRINT TABLE
OF RESULTS.

e FREQUENCIES
e MODE SHAPES
e INERTIA MATRIX

e MASS MATRIX

RETURN

* END FILE

Figure 24—Concluded
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b. Programming Organization

The FREMOD module consists of a control routine and seven subroutines.
Routine FREMOD controls generation of the eigenvalue-eigenvectors. The func-

tions of the seven subroutines follow.
(1) Subroutine Descriptions

Subroutine VALVCT calls six subroutines that together comprise the QR
algorithm, The subroutine VALVCT input/output parameters are DYNMAT,
N, MODES, EVAL, and VECMAT:

Parameter Function

DYNMAT Dynamic matrix (not returned)
N Size of current dynamic matrix
MODES Number of modes desired
EVAL Array containing eigenvalues
VECMAT Array containing eigenvectors

The function of VALVCT is to generate eigenvalues and eigenvectors.

Given the matrix equation

[D] - rrIJ] {e} =0 1)
where: [D] = dynamic matrix
r = eigenvalue
1] = identity matrix

{o}

subroutine VALVCT and its associated subroutines find the set of characteristic

]

eigenvector

roots r (eigenvalues) and the vectors {¢} . Natural frequencies are calculated

in the main program from the eigenvalues by the equation

w =—1 @)

21r\/_r_

The eigenvalue solution is accomplished using the technique commonly known
as the QR algorithm.




The QR algorithm is based on the concept of a similarity transformation.
To illustrate the similarity transformation and show its usefulness, let us pre-

multiply equation (1) by the arbitrary nonsingular matrix [A] yielding:
(Al [[D) - rPL]] {®}=0 3)

Now assume a vector {X} such that [A]~1{X} = {#} and substitute the
value into equation (3) yielding:

Il
(=]

(1] D) - r(AIPL] (A)7H{x)
(4)

|11 (D] (A17F - rp1d) {x} =0

Examination of equation (4) shows that the new matrix [A][D] [A]7! has
the same eigenvalues as equation (1), However, the transformation [A] is
required to get back to the original vector space containing vectors {e} , i.e.
[A){e} = {X} . By judicious choice of a series of [A] matrices, the form
of the original matrix may be changed to suit one's needs. The transformation
represented by equation (4) is known as the similarity transformation. The

process is as follows.
(a) Step1

Subroutine HESSEN transforms the dynamic matrix [D] (N-by-N) to "upper-
Hessenberg' form [H] (hij =0, i>j+1).

By using similarity transformations, the eigenvalues are guaranteed to be

left unchanged. One premultiplication of [D] is required in eliminating the

terms below the subdiagonal in the jth column, and postmultiplication is required

to complete the similarity transformation, However, before premultiplication
and postmultiplication at the jth step, a row and column interchange is per-
formed to ensure that the term dj +1,3 is larger than any term below it in

column j . The equation is

(H] = [Sn—2] [Un_Z]. .. [31”U1] [D] [Ul]'l lsll'l, ;4 [Un-zl'l [Sn-Z]_l(s)

where [Sj] eliminates the terms below the subdiagonal in column j , and

[Uj] performs the row interchange to maintain numerical stability.
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(b) Step 2
Subroutine QRITER performs the following calculations:

A matrix [P] is found such that [P][H] is upper triangular and
(PI[H]IP)T is again of upper-Hessenberg form. The sequence of matrices

[H1] , [H2], i i [Hk] is now formed as shown below:
~ [P [ [P]
=[] |2 [

—_— —_——
jas] jasi
SV -
—_— ——
| |

" (B[] [

It has been demonstrated (reference 4) that this sequence converges to an

jas
o
I

upper triangular matrix if the roots r are real.

Convergence is approximately inversely proportional to the ratio (ri/ri—l)k

for the ith root where leql o |r2| > |r3| Ce > Irnl . This being the case,
the acceleration technique consists of a shift of origin by an amount that is a

close approximation of the root r
since hy;—=r; . (Actually, the roots of the 2-by-2 matrix whose diagonal terms

It is easy to find a close approximation

are hi—l, i-1 and hj; areused.) The shifting is performed by subtracting the
approximation (say rj ) off the diagonal of [H] at the kth step. The appro-
priate transformations are then applied and then r; is added back to the diagonal.
It is easy to show that the roots were unchanged,. but the roots of the matrix [H]
during the actual step were Ly — fi . Therefore, the rate of convergence during
that step was proportional to (ri—l = i‘i)k/(ri - fi)k , which will be a large

number,
(c) Step 3

We now have a triangular matrix in which the diagonal elements are the
required eigenvalues. Subroutine SORTRT orders the roots according to absolute

value and stores them in a new array.



(d) Step 4

We have left only the problem of computing the vectors using the triangular
matrix [Hk] . We first compute the vectors {oT} corresponding to the tri-
angular matrix [Hk] . To obtain the vector corresponding to a particular
eigenvalue (say the ith diagonal term of [Hy] , i.e. r; ) , weuse the following
equation and observe that all elements of {¢.} below the ith must be zero.

[(H) - r;td] {op} =0 (6)

th

We may arbitrarily choose the value 1.0 for the i*" element of {oT} and

then proceed back up the vector obtaining each successive term by solving the
equation represented by the corresponding row in the matrix equation. This is
done by subroutine VECTOR.

Subroutine TRANS1 performs the following calculations in step 5.
(e) Step 5

The transformations that were required to perform step 2 are now retrieved
from tape and accumulated into the matrix (P17 . Thatis

-1 _ -1 -1 -1
[P] - [PI] [le . [Pk] )
A vector {pp} corresponding to the Hessenberg matrix [H] may now be

computed as follows:
-1
{QH} =[P] {OT} (®)

Subroutine TRANS2 performs the calculations of step 6.
(f) Step 6

The quantities necessary to reconstruct the transformations [ Sll s
[S,] ... [S,_o] of step 1 were temporarily stored in the lower part of
matrix [D] for conservation of storage. (The matrix [S] here is not to be
confused with the stress deflection matrix used earlier.) Only n terms of
storage were necessary to contain the information required to reproduce the
transformations [Ull_1 ; [U21'1 y...[Uyp9] . The following product is

now computed:

{0} = [Ul]'l [sl]‘l. . [UH_Z]'l [sn_zl‘l{oﬂ} )
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To compute [Ui] ; [Ull_l , interchange rows £ and m and form [U;]

as follows:

U..=1,j# 4, m
i j#

All other terms are zero.
Also note that
lU.] = lU.]-l
i i
To compute [Si] , [Si]—1 , use the notation [D] = [dij] for the dynamic
matrix [D] and [S] = [Sij] . The terms below the diagonal in column (k + 1)

of the general matrix [Sk] are 'dk+2 k/dk+1 K ° _dk+1 k/dk+1 k®*
_dnk/dk+1,k . In addition,

All others terms are zero.

Equation (10) is the formulation for [S;] for n=5 . It can be readily noted
that [s,]17}
below the diagonal.

may be obtained from [SI] by changing the sign of the elements

1 o o 0 0|
o 1 0o 0 0
d
0 -dil 1 0 0
21
(8,1 = (10)
d
0 -% o 1 0
21
d
0 -d—51 o o0 1
1oy
To compute [Pi] ,
[Py = [Pac |- - [Bo] [P ] @l
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where [13k] eliminates the subdiagonal terms in column k . At the time that
the rotational transformations [P;] are required, the original dynamic matrix
[D] has been reduced to Hessenberg form [H]

[H] = lhij] (12)

Specifically [1—)k] is formed as follows:

o 1/2

L = (b + hiﬂ,k)

cos Bk - hkkLk

sin ok = hk+1,kLk

If

(Pg] = [pij]
Then
T’n =1, i#k,k+l

Pkk = cos @, Pk,k+1 =sin @

L 8, Pk+1,k+1 =co8d

Pij=0

for all other i and j,

The matrix described above is known as Givens' rotational matrix. Note that

no additional time is required to compute the inverse since

17" = (3"

(g) General-Purpose Subroutines

Subroutine Function
INRPRD To form the inner product of two vectors (See appendix IL.)
READTP} Binary tape input/output subroutines for TLO1
WRTETP compatibility (See appendix II.)

(2) Flow Diagrams

Flow diagrams for FREMOD subroutines are shown in figures 25 through 32,
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ENTER
CALL HESSEN

:

CALL QRITER

CALL SORTRT

l

CALL VECTOR

CALL TRANSI1

CALL TRANS2

RETURN

Figure 25. VALVCT Flow Chart



ENTER

'

TRANSFORM DYNAMIC
MATRIX TO UPPER-
HESSENBERG FORM [H]
(hij =0,i< j+1).

{

RETURN

Figure 26. HESSEN Flow Chart

=

!

QR ITERATIONS:

REDUCE THE UPPER-
HESSENBERG MATRIX
TO A TRIANGULAR MATRIX.

!

RETURN

Figure 27. QRITER Flow Chart

ENTER

;

ORDER THE ROOTS
ACCORDING TO ABSOLUTE
VALUE.

RETURN

Figure 28. SORTRT Flow Chart
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=)

t

FORM VECTORS.

i
Co)

Figure 29. VECTOR Flow Chart
‘ ENTER ’

TRANSFORM VECTORS
TO CORRESPOND TO

UPPER-HESSENBERG MATRIX.

|

RETURN

\_/

Figure 30. TRANSI Flow Chart

o)
l

TRANSFORM VECTORS
TO CORRESPOND TO
DYNAMIC MATRIX.

l
o)

Figure 31. TRANS2 Flow Chart




('ORIGIN PHASE1 )

(FREMOD)

I
ORIGIN ALPHA
|

HESSEN

QRITER SORTRT VECTOR TRANSI1 TRANS2

Figure 32. FREMOD Overlay Map

c. FREMOD Subroutine List

Subroutine

FREMOD

VALVCT

HESSEN

QRITER

SORTRT

VECTOR

TRANS1

TRANS2

Function
This is the main program, It handles input, output, and
generation of the dynamic matrix from the flexibility and

mass matrices. Subroutine VALVCT is called for the QR

solution

Calls successive subroutines, which together form an
eigenvalue-eigenvector solution package using the QR
algorithm

Transforms the dynamic matrix to upper-Hessenberg form

Reduces the upper-Hessenberg matrix to a triangular matrix,
the eigenvalues being the diagonal terms QR iteration

scheme)

Orders the eigenvalues according to absolute value and
stores them in a new array. This array is needed in form-

ing the eigenvectors.
Computes the eigenvectors

Transforms the eigenvectors (found using the triangular

matrix) to correspond to the upper-Hessenberg matrix

Transforms the eigenvectors corresponding to the upper-
Hessenberg matrix to vectors corresponding to the dynamic

matrix
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PHASE II—RANDOM LOAD AND RESPONSE PROGRAMS

Phase II is an integrated set of computer programs for determining sonic
loads and random structural responses. The execution of this phase is con-
trolled by the PHASE2 routine. The RANLOD module and RANSO modules are
called from the control program. The program listings for phase II are included

in appendix IV.
1. RANDOM LOADING MODULE (RANLOD)

a. General Description

RANLOD generates force cross-power spectral density (cross-PSD) matrices
describing the applied forces. The mathematical model is based on properties
of decayed progressive sound waves. The RANLOD module consists of five
FORTRAN-coded subroutines and associated system and general input/output
(I/0) subroutines.

Other loading modules can be used in place of RANLOD when the analysis
requires a different form of force loading. These modules must be compatible
with the basic RANVIB system.

In addition to basic problem information, RANLOD requires data input on
cards describing the panel geometry, wave data, and option control parameters.

A detailed discussion of the input and card format is contained in the Engineering
User?’s Guide, reference 3.

Figure 33 illustrates the logical placement of RANLOD in the RANVIB

system. The overlay structure is discussed in section IV1.b.

The RANLOD module is called once during the execution of phase II to
generate the required matrices. In addition to the frequencies, solution options,
and control parameters stored in the labeled common blocks by the phase II
control program, RANLOD reads card inputs. It then proceeds to generate the
force cross-PSD matrices for the required solution option. They are stored on
tape and printed as they are generated. The matrices are stored on tape in a
compatible format for the various solution options the user desires. The
printing is controlled by the user as described in the card input. Figure 34
illustrates RANLOD input/output data flow.
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® FREQUENCIES
® SOLUTION OPTIONS
e CONTROL PARAMETERS

® PROBLEM ID
® OPTION PRINT OF
FORCE CROSS PSD

70
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|

PHASE |

CONTROL
MODULE

RANLOD

PHASE 11

SOLUTION MODULES

Figure 33. RANLOD Placement

A /
‘ INPUT

COMPUTATION

l

4 OUTPUT ,

PRINTED!

Figure 34. RANLOD Input/Output Diagram
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The five subroutines that form the RANLOD module are as follows:

Subroutine Function
RANLOD Control subroutine that reads input and problem initializations

and calls all subroutines needed for generation

ARIA Calculates the areas associated with the retained nodes
CONST Calculates problem constants needed in generation
NOISOR Computes the force cross-PSD matrices

OUTPUT Controls printing and formation of binary output tapes

The logic flow of the RANLOD module is shown in figure 35.
(1) Input/Output Functions

All card inputs are via logical tape 5, and all printed outputs are via
logical tape 6. Logical tapes 2, 17, and 14 are used for all binary outputs
of the force cross-PSD matrices. These tapes are written from subroutine
OUTPUT using subroutine WRTETP. A detailed map of these tapes is given
in the description of subroutine OUTPUT.

(2) Restrictions

The RANLOD restrictions are discussed in detail in the Engineering User’s

Guide, reference 3. These restrictions are basic problem size and mathematical
limitations in analyses. If it is desired to replace RANLOD with another loading

module, the following items must be adhered to.

(a) The labeled common blocks BLK1, BLK2, and BLK3 must be retained and
the size maintained compatible with phase II definitions. The force cross-
PSD matrix size must be maintained to less than or equal to the phase II

limits.

(b) The binary tape output of the force cross-PSD matrices must be maintained

in the compatible format for the solution modules.
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Figure 35. RANLOD Subroutine Flow




b. Programming Organization
(1) Subroutine Descriptions

This section discusses the purpose, methodology, restrictions, and
inputs /outputs of the five FORTRAN subroutines.

(a) Subroutine RANLOD

Subroutine RANLOD is the controlling routine for the loading module. It
is called by the phase II control program and returns to this program when

generation is complete.

Method: Subroutine RANLOD accepts control from the phase II
main program and controls the generation of the force
cross-PSD matrices. It uses the information in labeled
common blocks BLK1, BLK2, and BLK3 to generate
the required solution option. Labeled common blocks
BLK4, BLK5, and BLK6 are established for communica-
tion between RANLOD subroutines.

Figure 36 is a flow chart of the RANLOD subroutine.

Input: Input is via two modes. The first is labeled common

from phase II control. The second mode of input is cards.
The content and card format are discussed in detail in

reference 3.

Error diagnostics: None

Subroutines required: ARIA, CONST, NOISOR

Argument list: None

Length: 37001g
(b) Subroutine ARIA

Subroutine ARIA computes the areas associated with the retained nodes in

the structural idealization.

Method: Using the set of line-to-origin distances, the area A

for node k is calculated using

A = 1/4 G0 =% p) Oyaq ~ Y59
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Figure 36. RANLOD Flow Chart



Input:

Error diagnostics:

Subroutines required:

Argument list:

Length:

where: k =1, number of retained nodes
i = 2, number of nodes in x direction

j = 2, number of nodes in y direction
Figure 37 illustrates subroutine ARIA flow.
Input is via labeled common.
None
None
None

1018

(c) Subroutine CONST

Subroutine CONST calculates the angle # and trace velocity ¢, . Angle

6 defines the direction that the trace of the pressure wave fronts propagate

over the panel surface.

Method:

Input:

Error diagnostics:

Subroutines required:

Argument list:

Subroutine CONST is only called for a progressive wave.
The methodology and input control for this calculation is
described in reference 3. Figure 38 illustrates subroutine
CONST flow.

There is no input except through the subroutine argument
list.

None
None

CX input—The phase velocity along the panel in the x
direction

CY input—The phase velocity along the panel in the y
direction

CT output—Trace velocity

THETA output— ¢ , the angle between the direction of
sound propagation and the x and y axes of the panel

1418
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Figure 37. ARIA Flow Chart

ENTER
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|

RETURN

Figure 38. CONST Flow Chart



(d) Subroutine NOISOR

Subroutine NOISOR calculates the force cross-PSD matrices. It receives

control of the generation from routine RANLOD and returns to this sub-

routine when generation is complete.

Method:

Input:

Error diagnostics:

Subroutines required:

Argument list:

The detailed mathematical model from which subroutine
NOISOR computes force cross PSD is discussed in
reference 1. Figure 39 describes the flow of subroutine
NOISOR. The subroutine computes the matrices in a
direct manner with the mathematical model. The one
exception to this is the computation of the separation
distances gij and 'ni]. from the set of line-to-origin
distances X; and y; - The separation distances are
calculated as needed in the calculation of force cross
PSD. This is done to conserve storage. The equations
used in the separation calculation are as follows:

by =% - %
and

The computation of the subscripts is done by use of
FORTRAN IV function subroutine MOD. This is done to
take advantage of the repeating properties of the nodal
geometry. A detailed flow chart of the separation calcu-

lation in program notation is shown in figure 40.

Input to subroutine NOISOR is via labeled common and
the subroutine argument list.

None
OUTPUT

ILIM input—Limit on outer frequency loop
KLIM input—Limit on inner frequency loop
D input—Decay constant
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Figure 39. NOISOR Flow Chart
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N1J
N1l

MOD (J, N1)
MOD (I, N1)

N2J = JNT + 1 |qaO

N2J
N1J

nn
Z
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N2I
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SEP2 = CRD2(N2J) - CRD2(N2l)
SEP1 = CRD1(N1J) - CRD1(N1l)

Figure 40. Separation-Algorithm Flow Chart
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CT input—Trace velocity
THETA input— ¢ , propagation angle
CX input—Phase velocity in x direction

CY input—Phase velocity in y direction
Length: 601g
() Subroutine OUTPUT

Subroutine OUTPUT is called from subroutine NOISOR each time the matri.
output is required, i.e. eachfrequency computation. The return is to subroutine
NOISOR upon completion of OUTPUT.

Method: The subroutine has two output functions. One is to print
the force cross-PSD matrices for as many frequencies as
requested by the user. The other is to write the force
cross-PSD matrices on binary tape in a format compatible
with the solution modules. Item 2 is accomplished by the
use of subroutine WRTETP, which is discussed in
appendix I. Figure 41 describes the general flow of
subroutine OUTPUT.

Input: Input is via labeled common and the subroutine argument
list.
Error diagnostics: The error return from subroutine WRTETP is tested, and

the appropriate comment printed if an error has occurred.

Subroutines required: WRTETP

Argument list: NPHI input—Count of the number of frequencies for which

calculation has been completed
OMG input—The value of the current frequency (used in

printing for identification)

Length: 5734

(2) Tape Use

The detailed maps of the binary tapes for the various solution options are

shown in figure 42.
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Figure 41. OUTPUT Flow Chart
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Figure 42. Binary Output Tape Maps from RANLOD



2. RANDOM-RESPONSE SOLUTION PROGRAM (RANSO)
a. General Description
(1) Purpose—Logical Organization

The purpose of the RANSO (random-response solutions) module is to calcu-
late random deflections and stress response solutions via matrix methods for
complex structures subjected to random excitations. All matrix manipulations
and solutions are performed in real matrix form. The logical flow through the

RANSO solution is shown in figure 43. There are three solution options:
(1) Option 1—General viscous damping

(2) Option 2—Normal modes

(3) Option 3—Normal modes without cross terms

Options 2 and 3 are used when the excitation pressures vary slowly with
frequency, i.e. broadband. When the excitation is not broadband, option 1 is

used. For each option, there are four basic solutions involved:

(1) Deflection cross PSD

(2) Deflection covariance and second spectral moments

(3) Stress cross PSD

(4) Stress covariance and second spectral moments within elements
(2) Input/Output Functions

The data from the phase I output tape will be used as part of the input of
phase II. Additional input from cards is required as discussed in the

Engineering User’s Guide, reference 3. All intermediate results will be

stored on scratch tapes for temporary storage before proceeding to the next

operational subroutine.

(3) Phase II RANSO Subroutines

There are two types of subroutines in the RANSO module. They are the
standard FORTRAN IV subroutines and TL01 subroutines. The FORTRAN IV

subroutines are described as follows:
(a) Method

(b) Input/output
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(c) Errors
(d) Subroutines required
() Argument list

(f) Subroutine length—number of storage locations in octal required by the

subroutine when compiled on the 7094 Mod II Version 13
(g) Flow diagrams

The subroutines that are written in TLO1 matrix language (appendix I) are

described as follows:
(a) A description of the subroutine
(b) Input tape storage and output tape storage
(¢) Flow diagram
A discussion of READTP/WRTETP error messages is given in appendix L
(49 FORTRAN and TLO1 Flow-Diagram Conventions
(a) Symbols in TLO1 Flow Charts

Symbol Definition

SN

(R]
Read matrix [R] into core from tape unit UT1.

(R] Write matrix [R] onto tape unit UT1.

e

Cycle n times over the enclosed operations.




Symbol

(t)p
or P(1t)

NF

Definition

Matrix operation

Multiply the results from the preceding block by P.

Number of stress matrices
Number of mode shapes

Number of frequencies

(b) Symbols for FORTRAN Diagrams Only

Symbol

(D-=or(}-
-

JD

CPSD

Definition
File mark on tape
Input from tape 1
Output on tape 1
Deflection covariance matrix

Cross PSD
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Figure 43. RANSO Flow Diagrams
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Figure 43—Concluded

RANSO Subroutine Listing
Function
Impedance matrix

Calculates the constants used in the complex matrix integration

using the trapezoidal rule

Admittance integral scalars used in option 2 deflection covariance

calculations

Multiplies the co-PSD and quad-PSD matrices by the admittance
scalar integrals used in the deflection covariance calculations and

sums the products

Calculates the scalars in the deflection-spectral-moment equations

for option 3
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Subroutine

SECM2

DSECM3

CQCPSD

ADMIT2

ADMIN3

ADMIT3

ADDMAT

TAPOS

SUM2

SUM3

SUMT
COMINV
CPSD1
SRESP1

TRAPM

SJNT1
DSECM1
SSECM

DJNT3

Function

Calculates the second-spectral-moment scalars for option 2

deflection covariance
Calculates the deflection second spectral moments for option 3

Multiplies the co-PSD and quad-PSD matrices by the admittance

scalars and sums the products for option 2
Admittance scalars used in option 2 cross-PSD calculations

Admittance integral scalars used in option 3 deflection covariance

calculations
Admittance scalars used in option 3 cross-PSD calculations

Performs the matrix summation for option 2 and option 3 deflection

covariance and cross-PSD calculations

Positions the master tape in proper positions to start reading
TLO1 data for all options

Performs the matrix summation for option 2 deflection covariance

and cross-PSD calculations

Performs the matrix summation for option 3 deflection covariance

and cross-PSD calculations

Sums the option 2 and option 3 matrices

Inverts a complex matrix

Calculates the deflection response cross PSD for option 1
Calculates stress response cross PSD for option 1

Performs the complex matrix integration over all frequencies to

form the deflection covariance matrices for option 1

Calculates joint stress cross-PSD matrix for option 1

Calculates deflection second-spectral-moment matrix for option 1
Calculates stress second spectral moments for option 1

Calculates deflection covariance matrix for option 3



Subroutine Function

DJNT2 Calculates deflection covariance matrix for option 2

SINT2 Calculates stress covariance matrix for option 2

DSECM2 Calculates deflection second-spectral-moment matrix for option 2
CPSD3 Calculates deflection cross-PSD matrix for option 3

CPSD2 Calculates deflection cross PSD for option 2

SINT3 Calculates stress covariance matrix for option 3

DSJNT3 Calculates stress second-spectral-moment matrix for option 3
SRESP3 Calculates stress cross PSD for option 3

PRINTA Prints the deflection cross-PSD matrices (option 1)

PRINTB Prints the stress cross-PSD matrices for plates and beams
(option 1)
PRINTC Prints the deflection covariance matrices (option 1)

PRINTD Prints the stress cross-PSD matrices in option 3 and prints the

stress covariance matrix in all options
PRINTE Prints the stress cross-PSD matrices (option 2)
b. Option 1 Solution Program—General Viscous Damping
(1) Organization

Option 1 is time consuming, because there is a complex matrix inversion
involved for each frequency. When the excitation is not broadband, the mean-

square deflections and stresses are calculated by numerical integration.

The damping matrix [C] is card input. The stiffness matrix [K] and
the mass matrix [M] come from the phase I output tape. The desired fre-

quencies for which the responses are formed are card inputs.

The solution steps and their associated subroutine names are described

below. The limitations are as follows:

N < 60
m < 25
NF =< 60
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Step 1:

Step 2:

Step 3:

Step 4:

The excitation-force matrices co-power [C F (wi)] and quad-power
[QF (wi)] spectral densities for each desired frequency are generated
using subroutine RANLOD.

The impedance matrix is calculated in subroutine PEDAN and is divided

into a real part 4 [M] + [K] and an imaginary part w[C] . These

matrices are used as inputs to the admittance-matrix formation.

The admittance matrix [H(iw)] is calculated for all frequencies using
the impedance matrix as the input. A complex matrix-inversion
process is used in the calculation for the admittance matrix at each

specified frequency.

The TLO1 subroutine COMINV is used to find the complex matrix
inverse. See section IV 2.b. (2)(3) for the subroutine flow chart and
a description of the method. Thus,

=1

[H(iw] = |-« [M] + iw[C] + [K]

The admittance matrix is divided into a real part [J@)] and an

l 2

imaginary part [L(w)] and is stored on a scratch tape for the cross-

PSD solution. Hence,
(Hiw)] = [J(@)] -i [Lw]

The deflection cross-PSD matrices [Qé(w)] are calculated for all fre-
quencies by TLO1 subroutine CPSD1. See section IV 2.b. (2)(j). The

real part is formed by use of the relationship:
[Cs@] = 1I] ([Cp@] [I] + [Qpe) [L))
+IL] ([Cr@] L] - [Qp@)] [J])
The imaginary part is formed by use of the relationship:
Qg = (L] (ICp@] (3] + 1Qp@) (L])
-131 (ICp@] (L] - Q) [3])

The cross PSD calculated at each frequency is stored on tape for

later use in the deflection second-spectral-moment calculation.



Step 5:

Step 6:

Step 8:

Step 9:

If the stress cross-PSD solution is desired, TLO01 subroutine SRESP1

is used. Thus,

T
[8,@)] = [S] (8] (8]

The stress matrices [ S] come from the phase I output tape and the cross

PSD [@6(0.»)] are formed in step 4 above. See section IV 2.b. (2) (f).

If the deflection covariances are desired, the cross PSD's are numeri-
cally integrated using the trapezoidal rule. To obtain a desired
accuracy, an adequate number of cross PSD's should be defined over

the frequency range. The constants used in the trapezoidal method are

calculated in subroutine CONS, section IV 2.b. (2)(c), and stored on tape.

These scalar constants are multiplied by the N-by-N cross-PSD
matrices and summed over the frequency range to calculate the deflec-
tion covariance in TLO1 subroutine TRAPM. See section IV 2.b.(2)(g).

If the stress covariance matrices are desired, TLO1 subroutine SINT1
is used. See section IV 2.b. (2)(h). Thus,

(550, = [81 15,31 [s1"

The deflection second spectral moments are obtained by multiplying
the cross PSD formed in step 4 by the square of the frequency

and by constants from CONS and then summing over all frequencies.

This is accomplished in subroutine DSECM1. See section IV 2.b. (2)(d).

The stress second spectral moments are calculated in TLO1 subroutine
SSECM, section IV 2.b. (2)(i), by using the N-by-N matrix calculation
in step 8. This matrix is premultiplied by the stress matrix [S] and

postmultiplied by (1T .
(2) Subroutine Descriptions

(a) Subroutine RANLOD (Refer to section IV 1.)
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(b) Subroutine PEDAN (figure 44)
Method: The impedance real and imaginary matrices are
calculated for NF frequencies.
2
e Real part: -w” [M] + [K]
e Imaginary part: wlC]

Input: Mass matrix [M] and the stiffness matrix [K] come
from the phase I output tape. The damping matrix [C]

is card input.

Output: The impedance matrices (real part and imaginary part)

are stored on a scratch tape.
Error: Standard READTP/WRTETP error messages

Subroutines required: READTP/WRTETP

Argument list: None
Length: 405268
( ENTER >
INPUT FORM, FPE?L PA]RT, OUTPUT
—w;i? [M] + [K
i =1 NF. MATRICES
10 16
CARD INPUT ‘

MATRICES
15

(c] —_— FORM IMAG PART ouTPuT
DAMPING w;lc]
. i =1, NF,

FORM PARAMETER MATRIX.

|

C RETURN >

Figure 44. PEDAN Flow Chart

[OUTPUT /b ARAMETER

MATRIX

14
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(c) Subroutine CONS (figure 45)

Method:

Input:

Output:

Error:

Subroutines required:

Argument list:
Length:

This subroutine calculates the constants C used in
the trapezoidal TLO1 subroutine TRAPM at NF

frequencies (wi) "

Form H, =w, ., -w, , where i=1,NF-1
i i+l i

Hence, Ci = (Hi-l + Hi) , where i=2 NF-1
H 2

and C =Tl,C

_Har-
i ) -T2

NF
Frequencies w, are stored in labeled common.
Constants Ci(i = 1, NF) are written on a scratch tape.
Standard WRTETP error messages

WRTETP

None

5268

=D

FORM CONSTANTS
FOR TRAPEZOIDAL RULE. ===

|
=

Figure 45. CONS Flow Chart
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(d) Subroutine DSECM1 (figure 46)

Method:

Input:

Output:
Error:

Subroutines required:

Argument list:

102

Length:

The deflection second spectral moments are calculated by
multiplying the cross PSD found in subroutine CPSD1 by
w2C. . Thus,

i i

2] _ < 2
M%) = 3 1e600 0 ¢
i=1
Constants Ci and cross-PSD matrices [Qé(iwi)] come
from a scratch tape.

Deflection second spectral moments are stored on tape 12.
Standard READTP/WRTETP error messages
READTP/WRTETP

None

405 148

Y

4 FORM THE DEFLECTION
» SECOND SPECTRAL MOMENTS [M g2 ]
(5] BY MULTIPLYING [&s(w:) ] BY C;
REAL ) 5 Wi .
ik AND w?/AND SUMMING OVER
NF FREQUENCIES.
[25)\
IMAG
16

( RETURN )

Figure 46. DSECM1 Flow Chart




(e) TLO1 Subroutine COMINV
Solve for
(cl = (1Al -i (BD7L .
The real part can be expressed as
(a1 + (8] (17 B!
and the imaginary part as
- (a1t (B) (IA] + [B] (A1} lB])'l .

real part of a complex matrix

where: A

B imaginary part of a complex matrix

The flow chart for the complex matrix-inversion subroutine is shown in

figure 47.

INPUT TAPE STORAGE OUTPUT TAPE STORAGE
TAPE 14: PARAMETERS TAPE 12: [J] & [L] AT NF FREQ
TAPE 15: [A] AT NF FREQ

TAPE 16: [B] AT NF FREQ @

PARAMETER

(19

[A]

Y

(a1

(B]

[A]-1 [B]

Y

(Bl ( A)

L

[A] + [B] [A]-! [B]

(L] =ZA ) -1 ]\@

L1 =[Al -1 [B] (A )\@

Figure 47. COMINV Flow Chart
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(f) TLO1 Subroutine SRESP1

The stress response cross-PSD matrices [Qo(iw)] are calculated as shown

in figure 48.

INPUT TAPE STORAGE OUTPUT TAPE STORAGE
TAPE 14: PARAMETERS TAPE 3: CROSS PSD REAL PARTS & IMAG
TAPE 10: STRESS MATRICES PARTS AT NF FREQUENCIES FOR
TAPE 15: 'CO PSD n ELEMENTAL STRESS MATRICES,
TAPE 16: QUAD PSD

D=

PARAMETERS

O=_Y

STRESS

Y

[55() TReAL

Y
Gltes (c;n ® O

(1) 537
S,
[#5(w)] mMAG

Y
ElRs(@)]MAc
Y

HOIO)

©

Figure 48. SRESPI Flow Chart
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(g) TLO1 Subroutine TRAPM

The deflection covariance matrix léqor] is found by integrating the cross-

PSD [66(iw)] matrices over NF frequencies by the trapezoidal method. Refer
to figure 49.

INPUT TAPE STORAGE OUTPUT TAPE STORAGE

TAPE 12: DEFLECTION COVARIANCE REAL &
TAPE 14: PARAMETER IMAG MATRICES AT NF FREQ
TAPE 4: INTEGRATION CONSTANT
TAPE 15: REAL PART

CPSD MATRICES
TAPE 16: IMAG PART

CPSD MATRICES

14
PARAMETERS
A pp——
C| —af—— -

@\ I 16
i O
(Al ¢ qz)

Figure 49. TRAPM Flow Chart
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(h) TLO1 Subroutine SINT1

The stress covariance matrix (00 ] at NF frequencies is calculated as

shown in figure 50.

INPUT TAPE STORAGE OUTPUT TAPE STORAGE
TAPE 14. PARAMETERS
WERE:12= BEELECTION COVARIANEE TAPE 3: STRESS COVARIANCE MATRIX
TAPE 10: STRESS MATRICES

PARAMETERS
2 (640
'

[S]

A4

: @ @
(t) T =)

Figure 50. SINTI1 Flow Chart
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(i) TLO1 Subroutine SSECM
The stress second-spectral-moment matrix is calculated as shown in

figure 51.

INPUT TAPE STORAGE OUTPUT TAPE STORAGE

TAPE 14: PARAMETERS .
TAPE 10: STRESS MATRICES TAPE 3:  STRESS SECOND
TAPE 12: DEFLECTION COVARIANCE. SPECTRAL MOMENTS

MATRIX
PARAMETERS

Y
B [66.6F (w)}
Y

STRESS [S]

Y

[S] (648} (w)]
i ® O
(t) T =0

Figure 51. SSECM Flow Chart
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TLO1 Subroutine CPSD1

The deflection response cross-PSD matrices are calculated for option 1.

Refer to figure 52.

INPUT TAPE STORAGE

OUTPUT TAPE STORAGE

TAPE 12:
TAPE 14:
TAPE 17:

MATRICES FROM COMINV [J] & [L]

PARAMETERS

CO-PSD AND QUAD-PSD MATRICES

[CF(w)] &

[QF (w)]

TAPE 15:
TAPE 16:

REAL CPSD MATRICES
IMAGINARY CPSD MATRICES

108

PARAMETERS {P}

Y

(L]

Y

[QF (w)]

Y

[QF (w)] (L]

Y

[CF (w)]

Y

[7 117

V]

!

[CF (w)] ]

+ [Qp (w)] (L]

Y

]

()

Y

i

(L

'

_.@

(L) {[CF (w) M + [QF (w)] [L]}

Figure 52. CPSD1 Flow Chart




I

[

9

8
Y

[QF (w)]

Y

[QF (w)] )]

Y

(4)

Y

[Cr (w))

Y
(L

[Ce (w)] [L]- [Qf (w)] [J]

!

L] )

Y

Q)—

M {cr(wl  + [Qp ()i}

!

L {(Cr(w [U-[Qp(w] W]} + (¢)

@-—u

'

J]

—_—

[CF(w)] (L] - [QF (w)] []

'
l

O u

[Ck(w)] [N + [QF (w)] (L)

- (4]

Figure 52. —Concluded
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c. Option 2 Solution Program—Normal Modes
(1) Organization

The solution of option 2 is divided into two segments: (1) covariance, and
(2) cross PSD. For simplicity , each segment is divided into a part that
calculates contributions from like modes (same as option 3 and identified as
option 3) and a part that calculates contributions from unlike modes. The sum-

mation of the like and unlike modal contributions results in the option 2 solution.

The effects of some of the cross modal terms are insignificant. A
parameter K can be specified that limits the number of cross modal terms
retained in the calculation of the solution. Cross PSD's are generated in two
sets. The first set is for the natural frequencies and the second set is for the

cross-modal terms. Frequencies for the cross modal term are in the order

w, +w,
) - .
ij 2 7’
where: i =1,2.. ., m-1
j =i+1,...,i+K=m
K = an input parameter defining the number of cross terms in the

calculation

]

m = number of natural frequencies

The limitations are as follows:

N = 90
m =< 25
NF = 90
l1=K=m-1

(a) Segment 1—Deflection Covariance

Step 1: The excitation co-PSD (real part) and quad-PSD (imaginary part)
matrices are generated in subroutine RANLOD. The excitations are

calculated for like and unlike modes.

Step 2: The admittance integral scalars for option 3 are calculated in subroutine
ADMIN3. See section IV 2.d. (2)(b).
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Step 3: The deflection covariance matrices for like modes are generated in
TLO1 subroutine DINT3, section IV 2.d. (2)(f), for each normal mode.
In subroutine ADDMAT, section IV 2.d. (2)(c), the deflection co-

variance matrices are summed over m normal modes.

Step 4: The admittance integral scalars are calculated in subroutine ADMIN2,
section IV 2. ¢. (2)(c). If a parameter K is specified, there are
K cross-product terms of the admittance integral scalars formed for

each mode.

Step 5: In subroutine CQJD, section IV 2. c. (2)(e), the excitations calculated in
step 1 are combined with the admittance integral scalars calculated in
step 4, and the resultant matrices are stored on a scratch tape that is
used in deflection covariance subroutine DJNT2. See section IV
2.c. (2)(m).

Step 6: The deflection covariance for K cross terms for each mode are calcu-
lated in TLO1 subroutine DJNT2. Real and imaginary parts of the
deflection covariance matrices are generated for each cross mode
and stored on scratch tape. Subroutine ADDMAT sums all the cross-

modal deflection covariance matrices for the real and imaginary parts.

Step 7: The real part of the matrix calculated in step 6 is added to its transpose
to form the real part of the deflection covariance matrix. The imagi-
nary part of the matrix calculated in step 6 is added to its negative
transpose to form the imaginary part of the deflection covariance ma-

trix. This is done in subroutine SUMT. See section IV 2. c. (2)(f).

Step 8: The deflection covariance matrices of like and unlike modes are cal-
culated in subroutine SUM2, section IV 2.c. (2)(g). This subroutine
adds contributions from like modes obtained in option 3 to contributions

from the unlike modes obtained in option 2.

Step 9: The stress covariance matrices are generated in TLO1 subroutine
SINT2, section IV 2.c. (2)(n). The deflection covariance matrices
(real and imaginary parts) are premultiplied by [S] and postmultiplied
by [s1T

Step 10: The second-spectral-moment scalars of option 3 are calculated in
subroutine SECM3. See section IV 2. c. (2)(h).

111



112

Step 11:

Step 12:

Step 13:

Step 14:

Step 15:

Step 16:

Step 17:

Step 1:

The second-spectral-moment matrices for like modes (same as in
option 3) are calculated in TL01 subroutine DJNT3, section IV 2. d. (2)(f),
for each mode and stored on tape. Subroutine ADDMAT takes the m
deflection second-spectral-moment matrices and sums for the normal

modes.

The scalars from the integrals used in the second spectral moments
are calculated in subroutine SECM2, section IV 2. c. (2)(i), for like and

unlike modes.

The excitation matrices are combined with the scalars (same as in
step 5 with different scalar values) in subroutine CQJD, and the

resultant matrices are stored on scratch tape.

The deflection second spectral moments are generated in TLO1 sub-
routine DSECM2, section IV 2. c. (2)(0), for each cross mode. Sub-
routine ADDMAT is used to sum the deflection second-spectral-moment

matrices over m unlike modes.

The real matrix calculated in step 14 is added to its transpose to form
the real part of the deflection second-spectral-moment matrix. The
imaginary part of the matrix calculated in step 14 is added to its negative
transpose to form the real part of the deflection second-spectral-

moment matrix. This is done in subroutine SUMT.

The summation of the deflection second-spectral-moment matrix

results from contributions from both like and unlike modes for the

real and imaginary parts as done in subroutine SUM2.

The calculation of the stress second-spectral-moment matrix for real
and imaginary parts is done in TLO1 subroutine SSECM2. See
section IV 2. c. (2)(p).

(b) Segment 2—Cross-PSD Solution

Excitation co-PSD and quad-PSD matrices are generated in subroutine
RANLOD for each frequency. The option 3 excitation co-PSD matrices
are also calculated for each frequency. The NF selected frequencies
are card input.



Step 2:

n
(=
]
st

Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Step 10:

The admittance scalars are calculated in subroutine ADMIT3 for each

frequency. See section IV 2.d. (2)(e).

The like-mode contributions to the deflection cross-PSD matrix
solutions are generated in TLO1 subroutine CPSD3. See section IV
2.d. (2)(i).

The like-mode contributions to the deflection cross-PSD matrix solu-
tions calculated in step 3 are summed in subroutine ADDMAT over

m normal modes for each NF frequency.

The admittance scalars are calculated in subroutine ADMIT2, section
IV 2.c. (2)(j), for each frequency. If a parameter K is specified,
there are K cross-product scalars formed at each mode for

each frequency.

In subroutine CQCPSD, section IV 2. c. (2)(k), the excitations calculated
in step 1 are combined with the admittance scalars calculated in step 5
for each frequency, and the resultant matrices are stored on scratch

tape.

A component of each of the deflection co- and quad-PSD matrices is

calculated at each mode for NF frequencies in TLO01 subroutine CPSD2.

See section IV 2. c. (2)(q). The ADDMAT subroutine is used to sum the

cross-modal matrices for each mode at NF frequencies.

The component co-PSD matrix calculated in step 7 is added to its trans-

pose to form the deflection co-PSD matrix. The component quad-PSD

matrix calculated in step 7 is added to its negative transpose to form the

deflection quad-PSD matrix. There are NF co- and quad-PSD solutions

for cross-modal contributions. This is done in subroutine SUMT.

Subroutine SUM3 sums matrices obtained in steps 4 and 8 to obtain

the deflection cross-PSD matrices.

The stress cross PSD is generated in TLO1 subroutine SRESP2. See
section IV 2, c. (2)(v).
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(2) Subroutine Descriptions
(a) Subroutine RANLOD (Refer to section IV 1.)

(b) Subroutines ADMIN3, ADDMAT, DJNT3, ADMIT3, and
CPSD3 (See the subroutine descriptions for option 3, section
1V 2.d. (2).)

(c) Subroutine ADMIN2

This subroutine (figure 53) calculates and stores on tape the admittance

integral scalars used in the calculation of deflection covariance.

Method: The admittance integral scalars
oo o0
f Di Ei dw, f D. Ei dw
0 o J

f (D. D, + E, E) dw
0 i i

are combined in the following manner:

o0 o0
DE.. f D. E, dw- f D. E. dw
1] ) | _] ] |

0 0
o0 o0
» f D. E. dw- f D. E. dw
ij 0 joi 0 i

(- o]
DDEE..=f D. +E. E.) dw
ij 0 (DiJ i J)

and

ED

1, m-1

where: i

j=i+l, i+K<m

See the Engineering User’s Guide,

reference 3, for definitions of the integrals.

Input: Mode shapes from phase I output tape
Output: Admittance integral scalars are stored on tape.
Error: READTP/WRTETP error messages

Subroutines required: READTP/WRTETP, SCALE

Length: 15301 8




ENTER

FORM
AMU (i =1, m).

!

CALL SUBROUTINE SCALE
WHICH SCALES
FREQUENCIES & AMU.

:

FORM PARAMETER MATRIX

{r}.
|

FORM COSTANTS FOR

K CROSS-MODE TERMS
KPARAM; = 0 (i = 1, m-K)
KPARAM; = -1(i =m-K+1,m-1)

l

REORDER MODE SHAPES

{#}

!

CALCULATE SCALARS.

RETURN

Figure 53. ADMINZ2 Flow Chart

16

16

12
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(d) Subroutine SCALE

This subroutine (figure 54) examines the magnitude of the first natural

frequency and then uses an appropriate factor to scale frequencies.

Method: This subroutine will only scale frequencies w from 0
to 100,000 Hz, If 0 = w =100
100 < w =1,000
1,000 < w =< 10,000
10,000 < w = 100,000
the scale factors are
10
100
1,000

10,000 respectively.

Input: Frequencies and m
Output: Scale factor and the scaled frequencies
Argument list: FREQ = frequencies

M = number of mode shapes

SCAL = scale factor

Length: 105 8
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SCAL = P/10

ENTER

SET

P =10

YES
ISIFIRST FREQ <P

{

SCALE THE FREQ
FREQ; = FREQ;/SCAL
(i=1,m)

RETURN

Figure 54. SCALE Flow Chart

YES

RETURN
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(e) Subroutine CQJID

This subroutine (figure 55) combines the excitation co-power [CF(w)] and
quad-power [QF(w)] spectral density matrices and the admittance integral

scalars when calculating the deflection covariance.
Method: A component of the deflection co-PSD is
s, + v.. [Qpl..
[CQ]1J @55 [CF]ij " F]u

A component of the deflection quad-PSD is

ij ij
©0
where: «,,. = (D. D, +E. E,) dw
ij 0 i7] i
o0 o0
‘Y..=f D.E.dw—f D. E, dw
ij 0 i 0 g 1
i=1, m-1

j=i+1, i+K

Input: Admittance integral scalars and the excitation co- and

quad-PSD matrices from tape

Output: The [CQ]ij and [CQ']ij matrices are outputs on tape

Error: READTP/WRTETP error messages

Subroutines required: READTP/WRTETP

Length: 40300 8
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12

14

ENTER

FORM

REAL PART [CQ];;
&

IMAG PART  [CQ'];;

i=1, m1
j=i+1,i+K

l

RETURN

Figure 55. CQJD Flow Chart

10
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(f) Subroutine SUMT

This subroutine (figure 56) sums a matrix with its transpose matrix.

Method:

Input:

Output:

Error:

Subroutines required:

Length:

A matrix [A] is read from tape. The transpose of this
matrix is added to itself, and the resultant matrix is

the real part of the deflection covariance. To form the
corresponding imaginary part, the transpose of this
matrix is subtracted from itself. For the deflection
cross-PSD calculations, this operation is repeated NF

times, one for each frequency. For the real part,

T
[A] +[A]
and for the imaginary part,
[A] - (AT

Tape input of matrices

Tape output of the final deflection covariance or cross-

PSD matrices
READTP/WRTETP error messages
READTP/WRTETP

402478



INTAPE

FORM
REAL [A] + [ALT
IMAG [A] - [A].

CPSD
JD OR CPSD

?

FORM
REAL [A] + [A
IMAG [A] - [A]
AT NF FREQ.

HT

TEMPORARY
STORAGE

REAL
IMAG

i

FORM PARAMETER MATRIX.

RESTORE MATRICES
REAL AND IMAG
PARTS.

RETURN

Figure 56. SUMT Flow Chart

INTAPE

INTAPE
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(g) Subroutine SUM2

Method:

Input:

Output:

Error:

Subroutines required:

Argument list:

Length:

This subroutine (figure 57) sums contributions to the real
part of the deflection covariance matrix from like

and unlike modes. The result is stored on an output tape.

The imaginary part of the deflection covariance matrix
is transferred from its input tape to the output tape.

Contributions come from only the unlike modes.

Deflection covariance matrices for like modes stored on
ITP1

The deflection covariance matrices including contributions

from like and unlike modes. This is stored on tape ITP1.
READTP/WRTETP error messages

READTP/WRTETP

ITP1—Option 3 like-mode contributions to the deflection
covariance matrices are stored on tape ITP1.
ITP2—Option 2 unlike-mode contributions to the
deflection covariance matrices (real and imaginary parts)
are stored on tape ITP2.

NO—If NO = 1, then calculate option 3
If NO = 2, then calculate option 2

NCN—If NCN = 1, then sum the deflection covariance
matrices
If NCN = 2, then sum the deflection second spectral
moment matrices

40370



LIKE MODE
OPTION 3
[ &4 oy

UNLIKE
MODAL
CONTRIBUTION

(84 6/]
(REAL

ENTER

FORM TOTAL REAL PART

[ 3'(] 67l
DEFLECTION
COVARIANCE MATRIX.

PART) ITP2
UNLIKE
MODAL FORM
CONTRIBUTION S et PARAMETER
[ 55 57) MATRIX
(IMAG {r}.
PART) ITP2

Figure 57. SUM?2 Flow Chart

[ &g 61
(REAL PART)

ITP1

RETURN

[Gq &r] IMAG

ITP1
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(h) Subroutine SECM3

This subroutine (figure 58) calculates the admittance integral scalars used
in the deflection second spectral moments. The subroutine also reads mode shapes

from the phase I output tape and restores them on another tape.
27 _ 2
Method: [Ms%] = 7r/(2ui M, )

where: B = H + Awiz +gw;

i=1, m
Input: Mode shapes {q)i} come from phase I output tape.
Output: A parameter matrix, admittance integral scalars, and

modes stored on tape.
Error: READTP/WRTETP error messages

Subroutines required: READTP/WRTETP

Length: 5423g
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ENTER

FORM PARAMETER NSTO.

!

FORM SCALARS D;
{i= 1, m).

:

READ IN MODE SHAPES

AND RESTORE ON TAPE.

RETURN

Figure 58. SECM3 Flow Chart

1"

1"

11
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(i) Subroutine SECM2

The second-spectral-moment scalars for option 2 deflection covariance are

calculated in subroutine SECM2 in the same manner as in subroutine ADMINZ2,

section IV 2. c. (2)(c).

(j) Subroutine ADMIT2

This subroutine (figure 59) calculates the admittance scalars used in the

formation of cross PSD. The cross-modal constants and mode shapes are

stored on tape.

Method:

Input:
Output:

Error:

Subroutines required:

Length:

The admittance scalars are combined in the following

manner:

where:

DDEE,. =D. D, + E. E,
1) 1] 1]
DE.. =D. E. -D. E,
1) i

ED.. =D.E,-D. E,
ij joi i

i=1, m-1

j=i+1,i+K

See the Engineering User’s Guide,

reference 3, for a definition of Di and Ei

Modes shapes from phase I output tape

Admittance scalars on tape

Standard READTP/WRTETP error messages

READTP/WRTETP
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ENTER

FORM PARAMETER MATRIX

{r}.

Y

FORM CONSTANTS FOR

K CROSS-MODE TERMS
KPARAM; = 0 (i = 1, m-K)
KPARAM;

-1 (i= m-KK1, m-1),

:

RESTORE MODE SHAPES

]

CALCULATE SCALARS.

RETURN

Figure 59. ADMIT2 Flow Chart

16

16

12
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(k) Subroutine CQCPSD

This subroutine (figure 60) combines the excitation matrices and the
admittance scalars for the real part and imaginary part in generating the

cross-PSD matrices.

Method: For the real part,

[CQly = oy [CF]ij * Y [QF]ij

For the imaginary part,
!
[CQ]4; = - vy [CF]ij t oy [Qp]

where: «..=D.D. + E, E.
1) 1) 1)

ij

yij

i=1, m-1

D.E, -D. E.
i joi

j=i+1, i+K

Input: Admittance scalars and the excitation co- and quad-PSD

matrices from tapes

Output: The resultant matrices are stored on tape.
Error: Standard READTP/WRTETP error messages

Subroutines required: READTP/WRTETP

ENTER

| FORM
CROSS PSD AT NF
FREQUENCIES

FORM PARAMETER MATRIX
CPSD FOR {P}

UNLIKE
RETURN

MODES
Figure 60. CQCPSD Flow Chart

Length: 15155g

CPSD
FOR LIKE
MODES

ITP2
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Method:

Input:

Output:

Error:

Subroutines required:

() Subroutine SUM3

Argument list:

Length:

SCALARS

This subroutine (figure 61) sums to obtain the deflection

co-PSD matrices from like and unlike modal contributions.

The deflection quad-PSD matrices are transferred from

an input tape to an output tape.

Cross-PSD matrices for like and unlike modes are stored
on ITP1 and ITP2

Deflection cross-PSD matrices for NF frequencies are
stored on ITP3

READTP/WRTETP error messages

READTP/WRTETP

ITP1—Option 3 deflection cross-PSD matrices (like
modal contributions) are stored on this tape.
ITP2—Cross-PSD matrices (contributions from unlike
modes only) are stored on this tape.

ITP3—Output tape of summation of all deflection cross-

PSD matrices for NF frequencies.

ENTER

FORM

REAL & IMAG PARTS
[cQ] ij [CQ]ij

AT NF FREQUENCIES

i 1, m-1
j=i+1,i+K

RETURN

Figure 61. SUM3 Flow Chart

40343¢
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(m) TLO1 Subroutine DJNT2

INPUT TAPE STORAGE

This subroutine (figure 62) calculates the deflection covariance matrices.

OUTPUT TAPE STORAGE

TAPE 16: PARAMETER, KPARAM, MODE SHAPES

TAPE 15: EXCITATIONS CROSS-PSD MATRICES

TAPE 8: [Gq 6 Wi +2“’ i+1] (i=1,m1)

PARAMETER { P}

Y

{ KPARAM }

Y

MODES'SHAPES {¢;}

A A

'

NULL (N BY N) MATRIX

Y

moDes {9}

B— Y

[cal;;

'

{¢i }T (cal ij

'

() {o;}

\

Z{e;}7 rcaly {9;}{e;}"

L

Y

{¢i}

(¢)

130

Figure 62. DINT2 Flow Chart



(n) TLO1 Subroutine SINT2

This subroutine (figure 63) calculates the joint stress [os at]

INPUT TAPE STORAGE OUTPUT TAPE STORAGE
TAPE 3 PARAMETERS {P}, DEFLECTION TAPE 15: STRESS COVARIANCE MATRICES
COVARIANCE MATRICES [ &g &/] (0.0)
TAPE 10: STRESS MATRICES

O

PARAMETERS {P}

On |

DEFLECTION CO COVARlANCE
MATRIX [§q0r)

on T

STRESS [S] ———1

1
(S] (84 8] nB
1 9 sz

(t) [s1T

he

Figure 63. SINT2 Flow Chart
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(0) TLO1 Subroutine DSECM2

This subroutine (figure 64) calculates the deflection second spectral moments.

INPUT TAPE STORAGE OUTPUT TAPE STORAGE
TAPE 16: PARAMETER, KPARAM. TAPE 8 (Wit wj)
bl ol Ww- 2 6 6 | J__ i = -
MODE SHAPES i a Or (i=1,m1)
TAPE 15: EXCITATIONS
CROSS-PSD MATRICES

PARAMETER {P}

i

{ KPARAM }

!

MODES {9, }
) §

NULL (N BY N) MATRIX USED
FOR CUMMULATIVE SUMMING
OF DEFLECTION SECOND
SPECTRAL MOMENTS

|

mopes {g; }

: EXClTAT[ION MATRIX
C

O]ij
{¢i}T (calj;
‘ i=1,

m-1

(1) lo}

+ |
~ =

Eio) cay {eo}{e)}) é)
{

i} (1)

Figure 64. DSECM?2 Flow Chart
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(®) TLO1 Subroutine SSECM2

This subroutine (figure 65) calculates the joint stress second spectral

moments.

INPUT TAPE STORAGE

OUTPUT TAPE STORAGE

TAPE 3: PARAMETER, DEFLECTION SECOND
SPECTRAL MOMENT MATRIX

TAPE 10: STRESS MATRICES

TAPE 15: STRESS SECOND-SPECTRAL-

MOMENT MATRIX

PARAMETERS

T

DEFLECTION

SECOND SPECTRAL

MOMENTS

Mg2]

}

T

STRESS [S]

;

2
(] (M3 ]

.

(¢) (81T

®

NF

Figure 65. SSECM?2 Flow Chart
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(@ TLO1 Subroutine CPSD2

This subroutine (figure 66) calculates the cross modal contributions to the

deflection cross-PSD matrices at NF frequencies

INPUT TAPE STORAGE

OUTPUT TAPE STORAGE

TAPE 16: PARAMETER, KPARAM, MODE SHAPES

TAPE 15: EXCITATIONS CROSS-PSD MATRICES

TAPE 8: DEFLECTION
CROSS-PSD MATRICES

PARAMETER

Y

!

KPARAM
‘ MoDES {¢;} e

!

CUMMULATIVE SUMMING

NULL N BY N MATRIX USED FOR

J
16 MODE {¢,}

¥
EXCITATIONS
(— "icaj;
{9} Tlcal

'

(f)[¢i]

'

NF

?{%_}TFCO]U {e;} {¢1}7T77

Figure 66. CPSD2 Flow Chart
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(r) TLO1 Subroutine SRESP2

This subroutine (figure 67) calculates the stress cross-PSD matrices for

NF frequencies.

INPUT TAPE STORAGE

OUTPUT TAPE STORAGE

TAPE 8: PARAMETERS DEFLECTION
CROSS-PSD MATRICES
TAPE 10: STRESSES

TAPE 15: STRESS
CROSS-PSD MATRICES

@—— PARAMETER {P}

:

STRESS [S]

}

8 CROSS PSD [ (w)]

{

(] [®g(w)]

}

(s’

o | (=

Figure 67. SRESP2 Flow Chart
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d.

Option 3 Solution Program—Normal Modes without Cross Terms

(1) Organization

Option 3 is in two segments: (1) deflection covariance and (2) deflection

cross PSD. In this option, all modal cross-product terms are omitted. The

solutions for the imaginary parts are null. The limitations are as follows:

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

136

N 90
m < 25
NF < 90

IA

(a) Segment 1—Deflection Covariance

The excitation co-PSD matrices are calculated in subroutine RANLOD.

See section IV 1.

The admittance integral scalars are calculated in subroutine ADMIN3.
See section IV 2. d. (2)(b).

The deflection covariance matrix is calculated in TLO1 subroutine DJNT3.
See section IV 2.d. (2)(f). There are m (number of normal modes)
deflection covariance matrices stored on a scratch tape. Subroutine
ADDMAT, section IV 2.d. (2)(c), sums the deflection covariance

matrices over m normal modes.

The stress covariance matrices are calculated in TLO1 subroutine SJNT3,
section IV 2.d. (2)(g), using the stress matrices from the phase I out-
put tape and the deflection covariance calculated in step 3. The deflection
covariance is premultiplied by the stress matrices and postmultiplied

by the transpose of these matrices.

The deflection second-spectral-moment matrices are calculated in
subroutine DSECM3. See section IV 2.d. (2)(d). The deflection co-
variance matrices calculated in step 3 are multiplied by wiz and summed

over m normal modes.

The stress second spectral moments are calculated in TLO1 subroutine
DSINT3. See section IV 2.d. (2)(h). The deflection second-spectral-
moment matrices calculated in step 5 are premultiplied by [S] and
postmultiplied by [S]T



Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

(b) Segment 2—Cross-PSD Solution

The excitation cross PSD’s are calculated in subroutine RANLOD,

section IV 1, for each frequency. The NF frequencies are card inputs.

The admittance scalars are calculated in subroutine ADMIT3, section
IV 2.d. (2)(e), for each frequency.

The deflection cross-PSD solutions are calculated in TLO1 subroutine
CPSD3. See section IV 2.d. (2) ).

The deflection cross-PSD matrices calculated in step 3 are summed
in subroutine ADDMAT, section IV 2.d. (2)(c), over m normal

modes for each of the NF frequencies.

The stress cross-PSD matrices are calculated in TLO1 subroutine
SRESP3. (See section IV 2.d.(2)(j).) The deflection cross-PSD
matrices calculated in step 4 are premultiplied by the stress matrices
and postmultiplied by the transpose of these matrices for each of the
NF frequencies.

(2) Subroutine Descriptions

(@) Subroutine RANLOD (section IV 1.)
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(b) Subroutine ADMIN3 (figure 68)

The admittance integral scalars D; are calculated and stored on tape. The
mode shapes are read from the phase I output tape and re-stored on tape.
Method: _ 2 .. 2
- D, = /(2 k0 M)

where

2 .
yi_u+}\wi +tgw, (i=1, m)

Input: All inputs come from labeled common.
Output: The scalars and mode shapes are stored on tape.
Error: READTP/WRTETP error messages

Subroutines required: READTP/WRTETP

Argument list: None
Length: 5540g
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ENTER

REWIND TAPES 1 & 11.

Y

FORM AMU;'(i = 1, m).

Y

FORM THE ADMITTANCE INTEGRAL

SCALARS.
DIAG; (i = 1,m)

Y

RESTORE MODE SHAPES,
SCALARS & PARAMETER
MATRIX ON TAPE.

'

RETURN

Figure 68. ADMIN3 Flow Chart

OUTPUT

{r}
{oi}
{oi}

1
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(c) Subroutine ADDMAT

This subroutine (figure 69) adds deflection covariance or cross-PSD

matrices that are stored on tape.

Method:

Input:

Output:
Error:

Subroutines required:

Argument list:

Length:

The matrices that are to be summed come from a tape
(INTAPE). Each matrix is read into the core, summed,
and stored on tape (OUTAPE).

Matrices are input from INTAPE.

The resultant matrix is stored on OUTAPE.
Standard READTP/WRTETP error messages
READTP/WRTETP

INTAPE—Number of the tape that contains the matrices
to be summed

OUTAPE —Number of the tape that contains the sum-
mation of the matrices from INTAPE

NO—For the cross-PSD calculation, this variable equals
NF . For deflection covariance calculations, this

variable equals 1.

40330g



ENTER

l OUTPUT,

FORM PARAMETER
MATRIX {P}.

OUTAPE

Y

READ m MATRICES FROM INTAPE
1 AND SUM OVER m NORMAL
MODES.

OUTAPE

ARE THERE
IMAGINARY
MATRICES
?

NO

RETURN

Figure 69. ADDMAT Flow Chart
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(d) Subroutine DSECMS3 (figure 70)

Method:

Input:

Output:

Error:

Subroutine required:

Argument list:

Length:

The deflection covariance matrices that are calculated in
subroutine DJNT3 are multiplied by the square of the
frequency for each mode and summed to form the deflec~-
tion second spectral moments.

m
2] — 2
Mg?| = 2 5,55 o
6
i=1 % r]i '
Deflection covariance matrices are from tape.

Deflection second-spectral-moment matrix and a

parameter matrix

Standard READTP/WRTETP error messages
READTP/WRTETP

None

401758



ENTER

READ IN MATRICES
FORMED IN DJNT3

AND MULTIPLY BY FREQ
SQUARED TO FORM

[M6‘2]

!
D)

Figure 70. DSECM3 Flow Chart
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(e) Subroutine ADMIT3 (figure 71)

Method: This subroutine reads the mode shapes from the phase I
output tape and re-stores them on another tape. The

admittance scalars are calculated and stored on tape.

2 2
wi - W
PiT 2 2\ 2 o
M1 [(w -w) +w ("‘i)
wH,
E. = :

where

2 8Y
pi=u+>\wi +

The admittance scalars are then squared and summed to
form Di2 + Ei2 (i=1, m)

Input: From phase I output tape

Output: Mode shapes and the admittance scalars for each mode

are stored on tape.
Error: Standard READTP/WRTETP error messages

Subroutines required: READTP/WRTETP
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Argument list: None

Length: 60135



ENTER

1

FORM PARAMETER MATRIX{P}
AND STORE ON TAPE 11.

|

READ IN MODE SHAPES
{¢} AND RESTORE ON

TAPE 11.

FORM THE ADMITTANCE SCALARS {Di}
FOR EACH FREQUENCY.

(i=1,NF)

STORE ON TAPE 11.

1
()

Figure 71. ADMIT3 Flow Chart
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(f) TLO1 Subroutine DINT3 (figure 72)

The deflection covariance matrices are calculated.

INPUT TAPE STORAGE

‘ OUTPUT TAPE STORAGE

TAPE 11: SCALARS AND MODE SHAPES s [

TAPE 17: EXCITATION CO-PSD MATRICES 8 [8q 6r(w)]
i=1,m

1L PARAMETER_S_I

A

SCALARS (aj)
(mX 1)

MODE {¢;}
(N BY 1)

/

[CF( w )J
N BY N

11

{07 [cr(w)]

a‘i{(t) @

ai{o,} [cpe)]  {o}T {0}

[Gaor (wi] ={2i}T (1)
Y
(8q6r (wi]

1

Figure 72. DJNT3 Flow Chart
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() TLO1 Subroutine SJINT3 (figure 73)

This subroutine calculates the stress covariance matrix.

INPUT TAPE STORAGE OUTPUT TAPE STORAGE
TAPE 3: PARAMETER MATRIX AND TAPE 15: STRESS COVARIANCE
DEFLECTION COVARIANCE MATRICES

TAPE 10: STRESS MATRICES

PARAMETERS

|

Y

DEFLECTION COVARIANCE
[350, (w)]

!

STRESS MATRIX [S]
(8 BY N) FOR PLATES |t
(6 BY N) FOR BEAMS

[757] = IS1 [Bqp, (wn 17 C,D

@

Figure 73. SINT3 Flow Chart
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(h) TLO1 Subroutine DSINT3 (figure 74)

This subroutine calculates the stress second-spectral-moment matrix.

INPUT TAPE STORAGE OUTPUT TAPE STORAGE
TAPE 3: PARAMETER MATRIX AND TAPE 15: STRESS SECOND
DEFLECTION SECOND-SPECTRAL- SPECTRAL MOMENT
MOMENT MATRICES MATRICES
TAPE 10: STRESS MATRICES

@_. PARAMETERS

DEFLECTION SECOND

@ SPECTRAL MOMENTS

\

STRESSES [S]
(8 BY N) PLATES |

(6 BY N) BEAMS

SIFZEISH ®

Figure 74. DSINT3 Flow Chart
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(i) TLO1 Subroutine CPSD3 (figure 75)

This subroutine calculates the deflection cross-PSD matrices at NF

frequencies.
INPUT TAPE STORAGE OUTPUT TAPE STORAGE
TAPE 2: PARAMETER MATRIX AND SCALARS TAPE8: m CROSS-PSD
TAPE 11: MODE SHAPES MATRICES AT NF
TAPE 17: EXCITATIONS [Cf (w )] FREQ
PARAMETERS
SCALARS
s

a;
MODE SHAPES {@;}
(N BY 1) :

@ ¢

EXCITATION [Cg(w )]
(N BY N)

{ei} T [Crlw)] <>
NF

Y

(t) {2} <m>

A

Y

[Bs(w)l=(1){o;} T

Figure 75. CPSD3 Flow Chart
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(j) TLO1 Subroutine SRESP3 (figure

76)

The stress cross-PSD matrices are calculated at NF frequencies.

INPUT TAPE STORAGE OUTPUT TAPE STORAGE

TAPE 3: PARAMETERS AND
DEFLECTION COVARIANCE MATRIX
TAPE 10: STRESS MATRICES

TAPE 15: CROSS-PSD
MATRICES AT ALL
MODES FOR NF
FREQUENCIES

PARAMETER
@1 i
[éd(w)]
(N BY N)
DEFLECTION COVARIANCE

A

ol

STRESS [S]
(8 BY N) PLATES
(6 BY N) BEAMS

Y

[S] [ &5(w)]

¥

~)

Figure 76. SRESP3 Flow Chart
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APPENDIX I

TL01 DESCRIPTION AND LISTING

Matrix interpretive scheme TLO01 is written in MAP assembly language.

The program performs algebraic and manipulative operations on matrices.

The TLO1 program instructions are executed from data inputs consisting of
one data card for each TLO1 instruction. Standard matrix storage is row-wise

sequential as opposed to normal FORTRAN order.

The required subroutines are as follows:

Subroutine Function

KRD Reads all card inputs

FSR Controls forward tape record spacing
FSF Controls forward tape file spacing
BSF Controls backward tape file spacing
INV4DS Calculates the inverse of a matrix
DATASB Establishes data storage

The flow charts for the TL0O1 program are in figure 77.

This appendix contains the following listings:

Subroutine Page
TLOL Td8ting v s s s o s 5 0 w8100 0 o e 6 (81 8§81 6 80 Sihmm e siet et an it ieh e e e e e 160
INVADS 6 s oo 0w 6855 6 a5 o ol s s iois osssiiosisnion oessssisis i 214
DATASB: s s o sanamasaannnassss R N S A G R 225
KRD ittt ittt ittt nnnnas Goe TR G W R e e e 226
BSE < w6 6 65 001555 5 559 BRI ED PN ESEEBRE D PR 233
FSF.......... R Y L N A I T Y 235
FSR s« isinwmuis swmmnimn sioessss o 1o rairel mjre s mie @ B w KPS .. 237
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TLO1

CALLING SEQUENCE

\C(A'-L —===| TAPE = TAPE NUMBER (ADDRESS OR
TLOT DECREMENT)
RELOC = RELOCATION CONSTANT (ADDRESS
OR DECREMENT)
Y
IRROR = 5CELL ERROR CODE.
RETURN

Figure 77. TLOI1 Flow Chart
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YTLO1

PICK UP TAPE
NUMBER FROM
CALLING SE-
QUENCE.

O—

READ 1 IN-
STRUCTION CARD
FROM GIVEN TAPE
USING KRD.

IS CARD
BLANK
(ALL ZEROS)
?

STORE ZERO
IN ERROR CODE
CELLS

IS
RELOCATION
NECESSARY

RELOCATE ALL
LITERAL NON-
ZERO FIELDS.

Figure 77—Continued
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SUBTRACT RELOCA-
TION FROM CURRENT
INSTRUCTION IF
NECESSARY AND
STORE INSTRUCTION
IN ERROR CODE
CELLS.

RETURN

154

CALL
MMM

CALLING SEQUENCE

FIELD 1
EIELD 2
FIELD 3
FIELD 4
FIELD 5

ERROR  SUCCESS
RETURN RETURN

2'e

Figure 77—Continued



MMM

EXAMINE 5 FIELDS
OF INSTRUCTION
CARD AND PUT A +
ZERO IN ALL
FIELDS.

O,

IS
THIS IN-
STORE STRUCTION A
PARTITION PARTITION
INSTRUCTION

?

IS
THIS OPER-
ATION CODE
19,20,23

?

30

SET UP TO EXA-
MINE 3 FIELDS
FOR POSITION

NUMBERS.

SET UP TO EXA-
MINE ONLY 1

FIELD FOR POSI-
TION NUMBERS.

Figure 77—Continued
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156"

HE PARTI-
TION 2 8000

A POSITION

ERROR
@ 1 RETURN

COMPUTE ADDRESS OF

POSITION, AND PUT IN
MMM9I0 CALLING

SEQUENCE

IS
THIS
OPERATION
CODE =0

Figure 77—Continued

ERROR
RETURN




READ INSTRUCTION
CARDS UNTIL A PUNCH
IN COLUMN 72 IS EN-
COUNTERED. READ 1
WORD OF BCD AFTER 5
INSTRUCTION FIELDS

l

READ THESE STARTING
IN THIRD LOCATION
AFTER THAT GIVEN IN
FIELD 1 OF LOAD AND
EXECUTE INSTRUCTION.

:

GIVE PROGRAM AN ID
OF 1000; NUMBER OF
CARDS . 6. STORE
ZERO IN'THE BCD WORD
READ FROM CARDS.

F
5 FIELD OF INSTRUCTION CARD:| __/ cALL
ALL LITERAL ADDRESSES. MMMOO.
ERROR
RETURN SUCCESS
RETURN
ERROR:
RETURN TO [
YTLO1. f
SUCCESS
RETURN TO
YTLO1.
LOAD INSTRUC-
»| TIONINTO CAL-

FOR MMM.

LING SEQUENCE

IS THIS
INSTRUCTION
ALL ZEROES

Figure 77—Continued
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IS
THIS A LOAD
AND EXECUTE
INSTRUCTION

_IS THE
_INSTRUCTION
DEFINING A NEW

YINPUT TAPE”
l)

THIS IS A CYCLE INSTRUCTION SO THE

COUNT IS STORED IN THE SIXTH
UNDER THIS CELL OF THIS INSTRUCTION AND
INSTRUCTION DECREMENTED IF THIS ISNOT
ALLOW USAGE THE FIRST TIME THROUGH.

OF TAPE 5.

iS
THE
FIND
NEST @ CYCLING
INSTRUCTION CoM 7LET
TAKE NEXT
SEQUENTIAL
INSTRUCTION.

Figure 77—Continued
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THIS IS AN IN-
STRUCTION TO
EXECUTE A PRO-
GRAM ALREADY
IN CORE.

IS
FIELD 1
2 8000
?

LOCATE FIRST
INSTRUCTION
OF PROGRAM.

SET UP INSTRUC-
TIONS TO PUT THE
CORRECT ID IN THE
RESULTS OF THE
OPERATION.

IS
YES FIELD 5
2 34
?

NO

ISFIELD 5
<0

NO

YES
ERROR TRANSFER TO
RETURN OPERATION IN-
FROM OPERATION DICATED BY
) FIELD 5.

SUCCESS RETURN ERROR RETURN
FROM OPERATION FROM OPERATION;

SUCCESS ERROR
RETURN TO RETURN TO
MMM. MMM .

Figure 77—Concluded



TLO1 LISTING

$ IBMAP HELP DECK

» SUBROUTINE TO ACT AS TLOI1MN
ENTRY TLO1
TLO1 SXA SAVE4 94
CLA 394
STA SUBR+3
CLA ADRSA
suB RELOC1
ADD#® byl
STO RELOC
CLA 594
STA SUBR+5
SUBR CALL YTLO1(O9RELOCHO)
SAVE& AXT Ové
TRA 694
ADRSA PZE DATA
RELOC1 PZE 8000
RELOC PZE 0
END
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$ IBMAP YTLOSB

*

I R E R E R

* Kk Kk K X & ¥ X X K ¥ % %

*

YTLO1

YTLOL
YTLO1

ENTRY

ENTRY

ENTRY

ENTRY
ENTRY

TTR

LMTM
EFTM
SXD
SXD
SXD
CAL
SLW
CAL
SLW
STZ
STZ
CAL
ACL
STA
CLA®
SLW
TZE*
CAS
TRA
TRA
sus
TNZ
CLA
STO

32009DECKIM94/2
#ux®  YTLOL 7094 IBSYS ASSEMBLYy AUGUST, 1967

SUBROUTINES MMM AND YTLO1

YTLO1

CALL YTLOl(NTAPESINSHIFT»IRROR)
DIMENSION IRROR(5)

CALLING SEQUENCE IS STRICTLY
TO FORTRAN CONVENTIONS

YTLOL
DUMMY ENTRY TO ELIMINATE POSSIBLE ERRORS

MMM
CALL MMM (XLOCA 9 XLOCB » XLOCC y NAMEC »NCODE)

THESE ENTRY POINTS ARE FOR DUMP PURPOSES ONLY

ERRCDE ERROR CODE
TAPE TAPE INFORMATION

YTLO1

XR1lyl

XR292

XR&4r4

8

TMPFPT SAVE CELL 8 FOR RESTORE
FPTTRA SET UP FOR FLe PTe TRAP
8

CELLO CLEAR CELL FOR STORING CELL O
ERRCDE 2ERO ERROR CODE

594

=5

INS

394 TAPE UNIT

TAP

*42 TAP=0Q

=19

TOBIG TAP GREATER THAN 22

*41

=6

YENT

=14 DO NOT ALLOW A READ OF TAPE 6

ERRCDE

& % % %

YTL0O0000
YTLOOO10

<00020

-00030
YTLOOO40
YTLOOOS50
YTLOOOG6O
YTLOOO70
YTLO0080
YTLOOOSO
YTLO0100
YTLOO110
YTLOO1Z0
YTLOO130
YTLOO140
YTLOO150
YTLOO160
YTLOO170
YTLOO180
YTLOO190
YTL00200
YTLOO210
YTLOO220
YTLOO0230
YTLOO0240
YTLO0250
YTLO0260
YTLOO270
YTLOO0280
YTLO00290
YTLO0300
YTLOO310
YTLO0340
YTLOO330
YTLOO340
YTLOO0350
YTLO0360
YTLO0370
YTLO0380
YTLOO390
YTLO040O
YTLOO410
YTLOO4Z0
YTLOO430
YTLOO&440
YTLOO0450
YTLOO460
YTLOO470
YTLOO480O
YTLOO0490
YTLO0500
YTLOOS510
YTLO0520
YTLOO0530
YTLOO540
YTLOO550
YTLOO560
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TOBIG

YENT

YTEX

YTOUT

YEXIT

YTER

YTER2

YTER3

TRA
CLA
TRA

CALL
CLA
TZE
ADD
STO
TRA
AXT
CLA
ADD
TIX
TZE

LXD
CLA*®
TZE
STO

CALL
TRA

AXT
STZ+»
TIX
LXD
LXxD
LXD
CAL
SLW
TRA

NZT
TTR
AXT
CLA
TZE
SsP
suB
TPL
CLA
SsP
su8
T™MI
CAL
suB
STA
TIX
CALL
CLA
TSX
CLA
TSX
CALL
CAL
TZE
suB

YTER
=13 ILLEGAL TAPE NO

*=3

KRD(LOC»=09IRROR9=59=109=0»TAP)
IRROR

*4+4

=100 KRD READ CODE
ERRCDE

YTER

491

LoC

LOC+591

*=l9l9l

YTOUT FINISHED

XRayr4

4ol RELOCATION
YTEX

YSHIFT

MMM (LOC »LOC+19LOC+29LOC+39LOC+4) YTER
YENT NEXT CARD

592

INS CLEAR ERROR AREA
*=19291

XR1l»yl

XR292

XR&4 o4

TMPFPT RESTORE CELL 8

8

6o4 SUCCESS RETURN

YSHIFT
YTER3+1 TRANSFER ON NO RELOCATION
391

LOC+3y1
YTER3 TRANSFER ON BLANK FIELD

SMLTAP
YTER3 TRANSFER ON TAPE NUMBER

LOC+3y1

LOCORE

YTER3 TRANSFER ON POSITION NUMBER
LOC+3y1

YSHIFT

LOC+3y1 ORIGINAL ADDRESS
YTER29191
oFWRDe ( «UNO6 e s ERRPNT)

ERRCDE

oFCNVer &

INSCNT

oFCNVaer &

oFFILe

KEY

NOTPRG

YSHIFT

PRINT ERROR MESSAGE

YTL.OO570
YTL0OO580
YTL00590
YTL0O06VO
YTLoo610
YTL00620
YTLO0630
YTLOO640
YTLO0650
YTLO0660
YTLOO670
YTLO0680O
YTLO0690
YTLOO700
YTLOO710
YTLOO720
YTLOO730
YTLOO740
YTLOO750
YTLOO760
YTLOO770
YTLOO780
YTLO0O790
YTLO0800
YTLOO810
YTLO0820
YTLOO0830
YTLOO840
YTLOO0850
YTLOO0B6O
YTLOO870
YTLOOB80O
YTLO0890
YTLO0S00
YTLO0910
YTLO0920
YTLOO930
YTLOO940
YTLOO950
YTLOO960
YTLOO970
YTLOO980
YTLOO990
YTLO1000
YyTLoOl01l0
YTLO1020
YTLO1030
YTLOl040
YTLO10°0
YTLOl060
YTLOL1070
YTLO1080
YTLO1090
YTLO1100
YTLO1110
YTLOl120
YTLO1130
YTLO1140
YTLO1150
YTLOL1l160



NOTPRG

LDERR

PNTPRG

PNTER

MMM

STO
CLA
suB
XCA
ZAC
bDvP
STQ
CALL
CLA
TSX
CALL
CLA
ADM
ADM
ADM
ADM
TNZ
CLA
STO
AXT
AXT
CAL
SLW*
TIX
TIX
NZT
TRA
STZ
STZ
CALL
TRA
CALL
CLA
TSX
CALL
TRA

REM MMM

YMAA
INST GET PHYSICAL INSTRUCTION
KEY IF ERROR DURING CORE PROGe

=6

PHYSCT PHYSICAL COUNT
oFWRD e ( e UNOG6 o 9 PROGER)
PHYSCT

oFCNVoer &

oFFILoe

LOC

LOC+1

LOC+2

LOC+3

LOC+4

LDERR
MILYN PUT 1+0009000¢ IN FIELD 5 WHEN ERROR
LOC+4 WAS MADE WHEN THE CURRENT INSTRe IS ZERO

591

592

LOC+5)y1

INS LOAD CARD IN ERROR
*+19191

*=39291

KEY

YEXIT

ERRCDE

KEY
MMM(YMAA9=19=09=09=20)PNTER
YEXIT

oFWRD o ( «UNOS ¢ 9 CORERR)
ERRCDE

oFCNV s &

oFFILe

YEXIT

FOR CORE PROGRAM ONLY

GENERAL MATRIX ROUTINE

REM CALLING SEQUENCE

REM

CALL MMM(LA»LBoLCoNCyCODE)ERRRET

REM CONTROL PACKAGE

REM

LMTM
EFTM
NZT
TRA
CLA
STA
ADD#*
sus
STA
CLA®
STA
CLA
sus
STA
CLA
ADD

FIRST
REST
ADRSDA
LOCORE
ADRSDA
=]
HICORE
ADRSDA
MXDATA
HICORE
=63
HIPROG
ADRSDA
=1

YTLO1170
YTLO1180
YTLO1190
YTLO1200
YTLO1210
YTLO1220
YTLO1230
YTLO1240
YTLO1250
YTLO1260
YTLO1270
YTLO1280
YTLOl1290
YTLO1300
YTLO1310
YTLO1320
YTLO1330
YTLO1340
YTLO1350
YTLO1360
YTLO1370
YTLO1380
YTLO1390
YTLO1400
YTLO1l410
YTLO1420
YTLO1430
YTLO1440
YTLO1450
YTLO1460
YTLO1470
YTLO1480
YTLO1490
YTLO1500
YTLO1510
YTLO1520
YTLO1530
YTLO1540
YTLO1550
YTLO1560
YTLO1570
YTLO1580
YTLO1590
YTLO1600
YTLO1610
YTLO1620
YTLO1630
YTLO1640
YTLO1650
YTLO1660
YTLO1670
YTLO1680
YTLO1690
YTLO1700
YTLO1710
YTLO1720
YTLO1730
YTLO1740
YTLO1750
YTLO1760

163



REST

YMIN
YTA

Y18

STA
CLA
STA
sTZ
SXD
SxD
SXxD
SXD
SXD
SXxD
SXD
sTZ
ST
CLA®
TNZ
SsP
STO
STO
CLA®
TNZ
SsP
STO
STO
CLA®
TNZ
SSP
STO
STO
CLA®
TNZ
SsP
STO
STO
CLA#®
TNZ
SSP
STO
STO

AXT
NZT
TTR
CLA
SsP
suB
TPL
CLA
SsP
sus
T™I
CAL
ADD
STA
STA
TIX
CLA
TNZ
CLA
TNZ
CLA

*4+]1

*x%
PROGLO
FIRST
IR1»1
IR2y2
IR343
IR4o &
IR595
IR6»6
IR7»7
MCROCT
KEY
304
*42

LocC
YMAA
'YL
*42

LOC+1
ymMes
Sek
*42

LOC+2
YMCC
694
*42

LOC+3
YMNC
Toe
*42

LOC+4
YMOP

31
LOC+3)y1
Y18
LOC+3)y1

SMLTAP
YTB
LOC+3,y1

PROGLO
Y18
LOC+391
YSHIFT
LOC+391

YMAA+391

YTAsl9l
YMOP
YMA
YMAA
YMA
YMBB

LOWEST ABSOLUTE CORE ADDe REFERENCED

COUNT FOR STORING RETURNS

AA

cC

NAME OF C

2ERO FIELD

RELOCATE CORE ADDRESSES

NOT OPERATION ZERO

YTLO1770
YTLO1780
YTLO1790
YTL.01800
YTLO1810
YTL01820
YTLO1830
YTLO1840
YTLO1850
YTLO1860
YTLO1870
YTL01880
YTLO1890
YTLO1900
YTLOl910
YTLO1920
YTLO1930
YTLO1940
YTLO1950
YTLO1960
YTLO1970
YTLO1980
YTLO1990
YTLO2000
YTLO2010
YTLO02020
YTLO2030
YTL02040
YTLO2050
YTLO2060
YTLO2070
YTLO2080
YTLO2090
YTLO2100
YTLO2110
YTLO2120
YTLO2130
YTLO2140
YTLO2150
YTLO2160
YTLO2170
YTLO2180
YTLO2190
YTL02200
YTLO2210
YTLO2220
YTLO2230
YTLO2240
YTLO2250
YTLO2260
YTLO2270
YTLO2280
YTLO2290
YTLO2300
YTLO2310
YTLO2320
YTLO2330
YTLO2340
YTLO2350
YTLO2360



YMA

YMB

YME

T™I
suB
TPL
CLA
TZE
STO
sTZ
TSX
TRA
TRA
CLA
TRA

AXT
SXA
CLA
suB
TZE
CLA
sus
TZE
CLA
suB
TZE
AXT
SXA

LXA
AXT
CLA
STO
CLA
T™MI
TZE
suB
TPL
CLA
TZE
CLA
TRA
CLA
suB
TZE
PAX
CAL
ADD
SLw
ADD
SLW
LDQ#
MPY#
TNZ
STQ
XCA
TZE
T™MI
CAS
TRA
TRA
TRA

YMA
SMLTAP
YMA
YMBB
YMEXEC
XMODE
PARTON
CHKRNG» &
*42
WHERE
=21
YMERR

1yl
TEMP=1,91
YMOP

=19

YYy

YMOP

=20

YYY

YMOP

=23

YYyY

3l
TEMP=191

TEMP=191
092
XMODE
TEMP
YMAA 2
YMC
YMC
TOPPOS
YMC
PARTON
*43
=22
YMERR
YMAA 2
=]

YMOD
09
TEMP
=]
TEMP=1
=]
TEMP=2
TEMP=1
TEMP=2
WAYTOB
TEMP=1

GOODDM
*#45
MXDATA
*+3
GOODDM
GOODDM

FIELD 2 IS A PARTITION

ZERO PARTON WHEN A PARTITION IS FORMED
CHECK TO SEE IF NO. IS

BETWEEN 8000 AND 32563

OK ON PARTITION ADDRESS

TOO LOW OK TOO HI PARTITION
3 FIELDS
CODE 19

CODE 20

CODE 23
1 FIELD FOR READ

PARTITION
PARAMETER

NOT A POSe NO.

POSITION REFERENCED WITHOUT PARTITION

POSITION NOe. IS ONE

ADDRESS OF M
ADDRESS OF N

YTLO2370
YTLO2380
YTLO2390
YTLO2400
YTLO2410
YTLO2420
YTLO2430
YTLO2440
YTLO2450
YTLO2460
YTLO2470
YTLO2480
YTLO2490
YTLO2500
YTLO2510
YTLO2520
YTLO2530
YTLO2540
YTLO2550
YTLO02560
YTLO2570
YTLO2580
YTLO2590
YTLO2600
YTLO2610
YTLO2620
YTLO2630
YTLO2640
YTLO2650
YTLO2660
YTLO2670
YTLO2680
YTLO2690
YTLO2700
YTLO2710
YyTLO2720
YTLO2730
YTLO2740
YTLO2750
YTLO2760
YTLO2770
YTLO2780
YTLO2790
YTLO2800
YTLO2810
YTLO2820
YTLO2830
YTLO2840
YTLO2850
YTLO2860
YTLO2870
YTLO2880
YTLO2890
YTLO2900
YTLO2910
YTLO02920
YTLO2930
YTLO2940
YTLO2950
YTLO2960
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166

WAYTOB STZ
LDQ

MPY

STQ

CLA

SXA

SuUB

ADD

ADD

TRA
GOODDM CLA
ACL

ACL

SLwW

TIX

YMD CLA
STO

ymc TXI
CLA

TIX

*

YSEP CLA
TNZ
SEPA CLA
SsP
ADD
ADM
TNZ
CLA
suB
TPL
TTR
SEPB CLA
TSX
STO
XCA
TZE
CLA
TRA
XCA
CAS
TRA
TRA
sTO
TSX
TRA
SEPC CLA
SSP
ADD
TNZ
CLA
T™I
CAS
TRA
TRA
TRA
#*
MLOAD CLA

JEMP-1
YMAAj»2
THOUSN
TEMP
YMAA) 2
TEMP=194&
TEMP=1
TEMP
=2000000
YMERR
TEMP=1
=3

TEMP
TEMP
YMEo 4ol
TEMP
YMAA» 2
*+1929=1
XMODE
YMB=191»1

SEPARATION OF

YMOP
YMEXEC
YMBB

YMCC
YMNC
SEPC
YMAA
SMLTAP
SEPB
MLOAD
YMAA
TPe&
TAP

*43
=13
YMERR

=5

*42
WHERE
TAPE
TPCKo &
WHERE
YMB8

YMCC
YMEXEC
YMAA
CYCLE+2
LOCORE
MLOAD
MLOAD
CYCLE

YMAA

NEXT MATRIX

INSERT ADDRESS

ZERO OP. CODES

NOT OPs CODE O

TRANSFER OF CONTROL
LOAD PROGRAM

ALLOW 5

YTLO2970
YTLO2980
YTLO2990
YTLO3000
YTLO3010
YTL03020
YTLO3030
YTLO3040
YTLO3050
YTLO3060
YTLO3070
YTLO3080
YTLO3090
YTLO3100
YTLO3110
YTLO31<40
YTLO3130
YTLO3140
YTLO3150
YTLO3160
YTLO3170
YTLO3180
YTLO3190
YTLO3200
YTLO3210
YTL03220
YTLO03230
YTLO3240
YTLO3250
YTLO3260
YTLO3270
YTLO3280
YTL03290
YTLO3300
YTLO3310
YTL03320
YTLO3330
YTLO3340
YTLO3350
YTLO3360
YTLO3370
YTLO03380
YTLO3390
YTL03400
YTLO3410
YTLO3420
YTLO3430
YTLO3440
YTLO3450
YTLO3460
YTLO3470
YTLO3480
YTLO3490
YTL03500
YTLO3510
YTLO3520
YTLO3530
YTLO3540
YTLO3550
YTLO3560



CAS
TRA
TRA
CLA
TRA
CAS
TRA
TRA
ADD
STA
CLA
STA
SEPD CALL
STO
CLA
TZE
XCA
MPY
XCA
ADD
ADD
TRA
CONT1 CLA
ADD
STA
ADD
STA
CLA
NOINST sTO
CLA
ALWYS6 STO
CLA
TZE
STO#*
TRA
CLA
STO#*
CLA
STO
CLA
ADD
STO
CLA
STA
TNZ
CLA
sTO
TRA
CLA
STO
TRA

SEPF LDQ#
MPY

XCA

PAX

ADD

STA

AXT

GETFLD CLA

LOCORE
by
*43
=23
YMERR
HIPROG
#=3
*41

=3
SEPD+3
TAP
SEPE

PROGRAM MUST LOAD BETWEEN
ADRSDA AND 325009 INCLUSIVE

CURRENT TAPE

KRD(##¢=1 9 IRROR9=59=109=19SEPE)

TEMP
IRROR
CONT1

THOUSN

TEMP
MILYN
YMERR
YMAA
=]
NOINST
=]
ALWYSS
TEMP
*%

=5

%
YMNC
*43
YMAA
SEPF
THOUSN
YMAA
SEPD+3
INST
INSCNT
=]
INSCNT
KEY
SAVKEY
*4ply
YMAA
KEY
SEPF
YMAA
KEY
SUBLNK

NOINST
=6

091
SEPD+2
GETFLD
592
*#g9]

CARD COUNT
KRD ERROR CODE

STUFF ADODRESS OF DIMENSION

ROW. DIMENSION

NEXT INSTRUCTION

FROM CARD PROGRAM

FROM CORE PROGRAM
STORE RETURN LOCATION

YTLO3570
YTLO3580
YTLO3590
YTLO3600
YTLO3610
YTLO3620
YTLO3630
YTLO3640
YTLO3650
YTLO3660
YTLO3670
YTLO3680
YTLO3690
YTLO3700
YTLO3710
YTLO3720
¥TLO3730
YTLO3740
YTLO3750
YTLO3760
YTLO3770
YTLO3780
YTLO3790
YTLO3800
YTLO3810
YTLO3820
YTLO3830
YTLO3840
YTLO3850
YTLO3860
YTLO3870
YTLO3880
YTLO3890
YTLO3900
YTLO3910
YTLO3920
YTLO3930
YTLO3940
YTLO3950
YTLO3960
YTLO3970
YTLO3980
YTLO3990
YTLO4000
YTLO4010
YTLO4020
YTLO4030
YTLO4040
YTLO04050
YTLO4060
YTLO4070
YTLO4080
YTLO4090
YTLO4100
YTLO411l0
YTLO4120
YTLO4130
YTLO4140
YTLOA150
YTLO4160
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168

CYCLE

NEGCT

CYAT

CYA

cys

TNZ
STZ#
TXI
TIX
STL®
TIX
CLA
TNZ
STZ

TTR

suB
STO
CLA
TNZ
CLA
TRA
CLA
TZE
TPL
CLA
TRA
STO
suB
T™MI
CLA
ADD
STA
CLA®
TZE

STO
suB
T™I
CLA
TRA
CLA
sus
™I
TRA
CLA
suB
STO
CAL#
ANA
TNZ
CLA
STO®
ALS
ORS#*
CLA®
ANA
TZE
suB
TZE
STA*®
CLA
sus
XCA

*42

GETFLD
*+19l9-1
GETFLDe 291
GETFLD
GETFLD=191s1
YMNC

WHERE

INSCNT

COREX

THOUSN
YMAA
KEY
*43
=24
YMERR
YMNC
®e by
*43
=25
YMERR
TEMP
PROGLO
CYAT
YMNC
YSHIFT
YMNC
YMNC
*42
NEGCT
TEMP
THOUSN
CYA
=26
YMERR
YMNC
THOUSN
*42
CYAT=2
INST
=]
TEMP=]
TEMP=1

=0077777000000

cyB
TEMP
TEMP=1
18
TEMP=1
TEMP=1

=0000000077777

couT
=]
cout
TEMP=-1
YMAA
=1

CANNOT CYCLE FROM TAPE
COUNT
ZERO COUNT

NEGATIVE COUNT

ZERO COUNT
COUNT IS IN TEMP

COUNT MUST BE LTE TO 1000

ADDRESS OF SUB=COUNT

PRIMED

PRIME

PUT TOTAL COUNT IN DECREMENT

NEW SUB-COUNT

YTLO&170
YTLO4180
YTLO4190
YTLQ4200
YTLO4210
YTLO4220
YTLO4230
YTLO4240
YTLO4250
YTLO4260
YTLO4270
YTLO4280
YTLO4290
YTLO4300
YTLO4310
YTLO4320
YTLO4330
YTLO4340
YTLO4350
YTLO4360
YTLO4370
YTLO4380
YTLO4390
YTLO4400
YTLO44&10
YTLO4420
YTLO4430
YTLO4&40
YTLO4450
YTLO4460
YTLO44T0
YTLO4480
YTLO4490
YTLO4500
YTLO4510
YTLO4520
YTLO4530
YTLO4540
YTLO4550
YTLO4560
YTLO4570
YTLO4580
YTLO4590
YTLO4600
YTLO4610
YTLO4620
YTLO4630
YTLO4640
YTLO4650
YTLO4660
YTLO4670
YTLO4680
YTLO4690
YTLO4700
YTLO4T710
YTLO4T20
YTLO4T730
YTLO4T40
YTLOAT750
YTLO&T60



MPY
XCA
ADD
sTO
STO
TRA

COUT sSTZ#
CLA
ADD
S$TO
TTR

COREX AXT
CLA#
STO
STO
CAL
ADD
SLW
TIiX
CAL
ADD
SLW
SLW
AXT
PXD
ADM
TIX
TNZ
CLA
TNZ
STZ
TRA
PAC
CAL
STA
ARS
STA
CAL
STA
ARS
STA
CAL
suB
SLW
TRA

WHERE CLA
ADD
STO
CLA
TZE
TTR

*

YMEXEC TsX
YMAA PZE
YMBB PZE
YMCC PZE
YMNC PZE

=6

INST
INST
SAVINS
CoUT+1

TEMP=1
INSCNT
=]
INSCNT
COREX

591

INST
YMAA+5,1
LOC+591
INST

=]

INST
COREX+19l¢l
INST

=]

INST
SAVINS
591

090
YMAA+5,1
*=19191
YMIN
MCROCT
*43

KEY
WHERE+2
001
RETURN=1,1
INST

18

XMODE
PRGLOGC=1y]
KEY

18
INSCNT
MCROCT
=]
MCROCT
COREX

INSCNT
=]
INSCNT
KEY
YMEXIT
COREX

MMM90 ¢ &

NEXT CARD
INSTe LOCs FOR RETURN ARRAY

LOAD CARD
FOR ERROR TRACE

NEXT CARD

GO OUT OF CORE PROGRAM
SET UP RETURN LOCATION

NEXT INSTRUCTION

PARTITION
PROGRAM LOCATION

INCREMENT COUNT OF
INSTRUCTIONS SUCCESSFULLY
COMPLETED

YTLO&770
YTLO4780
YTLO&790
YTL04800
YTLO4810
YTLO4820
YTLO4830
YTLO4840
YTLO4850
YTLO4860
YTLO4870
YTLO04880
YTLO04890
YTLO04900
YTLO4910
YTLO4920
YTLO04930
YTLO4940
YTLO4950
YTLO4960
YTLO4970
YTLO4980
YTLO04990
YTL05000
YTLO5010
YTL05020
YTL05030
YTL05040
YTLO5050
YTLO5060
YTLO5070
YTLO5080
YTL05090
YTLO05100
YTLO5110
YTLO5120
YTLO5130
YTLO5140
YTLO5150
YTLO5160
YTLO5170
YTLO5180
YTLO5190
YTL05200
YTLO5210
YTLO5220
YTL05230
YTLO5240
YTLO5250
YTLO5260
YTLO5270
YTL05280
YTL05290
YTL05300
YTLO5310
YTLO05320
YTL05330
YTLO5340
YTLO05350
YTLO5360
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170

YMOP

»
YMEXIT

YMERR

MMM90

MMMA
MMNA

MMMB

MMMT

PZE
TTR
TTR

LXD
LXD
LXD
LXD
LXD
LXD
LXD
TRA

NZT
STO
LXD
X1

SXD
CLA
ADD
STA
ADD
STA
ADD
STO
CLA
ADD
STA
ADD
STA
ADD
STO
CLA
STA
ADD
STA
ADD
STA
ADD
STO
STZ
STZ
CLA
CAS*
TRA
STO
CAS#
TRA
STO
CLA
STO
CLA
STO
CLA
STO
CLA
sTO
CLA

YMERR
WHERE
IR4y &
IR292
IR3¢3
IR1»91
IR595
IR696
IRT»7
994
ERRCDE
ERRCDE
IR4v4
YMEXIT+1leésl
SPOThoé
lob
=]
MMMA
=]
MMMA+2
=]
LAll
204
=]
MMMB
=]
MMMB+2
=]
LB1ll
30k
LoCC
=]
LOCMC
=]
LOCNC
=]
LCl11
ANULL
BNULL
WDMNL
LAL1l
*42
ANULL
LB1ll
*42
BNULL
0
MA
0
NA
0
MB
0
NB
Sk

SUCCESS

DO NOT STORE CODE IF PREVIOUSLY DONE

ERROR RETURN TO 694

STORE PARAMETERS

A IS NULL
B IS NULL
LOC MA
LOC NA
LOC MB

LOC NB

YTLO5370
YTLO5380
YTLO5390
YTLO5400
YTLOS5410
YTLO5420
YTLO5430
YTLO5440
YTLOS5450
YTLO5460
YTLO5470
YTLO5480
YTLO5490
YTLO5500
YTLO5510
YTLO5520
YTLO5530
YTLO5540
YTLO5550
YTLO5560
YTLO5570
YTLO5580
YTLO5590
YTLO5600
YTLO5610
YTLO5620
YTLO5630
YTLO5640
YTLO5650
YTLO5660
YTLO5670
YTL05680
YTLO5690
YTLO5700
YTLOS5710
YTLO5720
YTLO5730
YTLO5740
YTLO5750
YTLO5760
YTLO5770
YTLO5780
YTLO5790
YTLO5800
YTLO5810
YTLO5820
YTLO5830
YTLO5840
YTLO5850
YTLO5860
YTLO5870
YTLO5880
YTLO5890
YTLO05900
YTLO5910
YTLO5920
YTLO5930
YTLO5940
YTLO5950
YTLO5960



LYST

MACRO

PAX
T™I
suB
TM™I
CLA
TRA
TXH
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA

TXH
CLA
TRA
P XA
ADD
sTO
ADD
STO
STA
suB
sTO
STA
CLA
sus
TZE
CLA

0l CODE
*43
HIPROG FIELD 5 MUST BE POSTIVE AND
*43 LESS THAN 32500
=20
MMME
MACRO91933
LYST»d
MMM33
MMM32
MMM31
MMM30
MMM29
MMM28
MMM27
MMM26
MMM25
MMM24&
MMM23A

MMM22

MMM21

MMM 20

MMM19

MMM18

MMM17

MMM16

MMM15

MMM14

MMM13

MMM12

MMM11

MMM10

MMM9

MMM 8

MMM 7

MMMO

#4391 9 TSTMAC

=20 FIELD 5 MUST BE GTE 8000
MMME

091

YSHIFT

YMOP

=3

INST

SEPD+3

=]

TEMP=1

#41

e N

=6

*#+3

=6 MUST HAVE N=6

YTLO5970
YTLO5980
YTLO5990
YTLO6000
YTLO6010
YTLO6020
YTLO6030
YTLO6040
YTLO6050
YTL06060
YTLO6070
YTLO6080
YTLO6090
YTLO6100
YTLO6110
YTLO6120
YTLO6130
YTLO6140
YTLO6150
YTLO6160
YTLO6170
YTLO6180
YTLO6190
YTL06200
YTLO6210
YTLO6220
YTL06230
YTLO6240
YTLO6250
YTLO6260
YTLO6270
YTLO6280
YTLO06290
YTLO6300
YTLO6310
YTL06320
YTLO6330
YTLO6340
YTLO6350
YTLO6360
YTLO6370
YTLO6380
YTL06390
YTLO6400
YTLO6410
YTLO6420
YTLO6430
YTLO6440
YTLO6450
YTLO6460
YTLO64T0
YTLO6480
YTLO6490
YTLO6500
YTLO6510
YTLO06520
YTLO6530
YTLO6540
YTLO6550
YTLO6560
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172

SUBLNK

NOTFUL

MMME

MMMR

LOCC
LOCMC

LOCNC

TAST

TRA
CAL
sus
STA
CLA
STA

CLA
STO
TRA
CLA
STO
CLA
ADD
sTO
CLA
CAS
TRA
TRA
TRA
LXA
CLA
STO
CLA
STO
TIX
LAC
TRA
CAL
ADD
SLW
PAC
CAL
SLw
CAL
ALS
STD
CLA
SLW
CLA
ALS
STD
TRA

STO
LXD
TRA
TsX
LXD
CLA
STO
CLA
STO
CLA
STO
TRA

ZET
TTR

MMME
TEMP=1

=1

NOINST

KEY

SAVKEY

*4 4

YMOP

KEY

SEPF

YMOP

KEY

INSCNT

=]

INSCNT
MCROCT

=5

*43

*42

NOTFUL
=491
PRGLOC+5,1
PRGLOC+4y1
RETURN+591
RETURN+4)1
*albhplol
MCROCT»1
*#45

MCROCT

=1

MCROCT

091l

SAVINS
RETURN=1,1
XMODE

18
RETURN=1y1
SAVKEY
PRGLOC=1,1
INSCNT

18
PRGLOGC=1»1
SEPF

ERRCDE

SPOT&4y 4

6ol

TASToe 4

SPOT&s 4

'YL
0
MC
0
NC
0
Tel

SIGN
TEST2

CORE PROGRAM

CHECK FOR FULL RETURN BUFFER

MOVE RETURN+1 THRU RETURN+&
INTO RETURN THRU RETURN+3

SAVE ERROR COLE

Loc ¢
LOC MC

LOC NC

YTLO6570
YTLO6580
YTLO6590
YTLO6600
YTLO06610
YTLO06620
YTLO06630
YTLO6640
YTLO6650
YTL06660
YTLO6670
YTLO6680
YTL06690
YTLO6700
YTLO6710
YTLO06720
YTLO6730
YTLO6740
YTLO6750
YTLO6760
YTLO67T0
YTLO6780
YTLO6790
YTLO06800
YTLO6810
YTL06820
YTLO6830
YTLO6840
YTLO06850
YTLO06860
YTLO6870
YTLO6880
YTL06890
YTLO06900
YTLO6910
YTL06920
YTL06930
YTLO06940
YTLO6950
YTL06960
YTLO6970
YTLO6980
YTLO06990
YTLO7000
YTLO7010
YTLO7020
YTLO7030
YTLO7040
YTLO7050
YTLO7060
YTLO7070
YTLO7080
YTLO7090
YTLO7100
YTLO7110
YTLO7120
YTLO7130
YTLO7140
YTLO7150
YTLO7160



TEST2

MMMO

RITE

NZRO

CLA
STO
CLA
ADD
STA
CLA
STO
TTR
CLA®
suB
TZE
CLA
TRA
REM
REM
REM
REM
CAL
TNZ
CLA
suB
TPL
CLA
suB
TPL
TRA

NZT
TRA
NZT
TRA
TSX
LXD
CLA®
TNZ
CLA
STO
CLA
STO
CLA
STO
STZ
SPMT
STZ
sTZ
LDQ
MPY
XCA
PAX
STO
TNZ
CAL
ACL
ACL
SLW
TRA
ADD
PAX
ADD
STA

=0077777000000
SIGN
HICORE
=1

*42
COREND
*e

14
TEST2=2
COREND
TESTZ2=1
=19
MMME

PACKAGE 1 MMMO
MATRIX TRANSFER» M

204
POSIT
394

SMLTAP
RITE
loé

SMLTAP
REDE
MOVE

MA

*4+5

NA

*43
CKDM1 s 4
SPOT& o4
14

*42

=0

SAVE

TESTC
Cl=0 IF MATRIX IS
SPMTC1
SAVE+&4
MA
NA

092
MTN
NZRO
SAVE
SAVE+1l
SAVE+2
SAVE+3
WID

=3

0yl
1e4
GTCSM

CORE LIMIT EXCEEDED

2192
ATRIX ADDy MATRIX SUBTRACT

NAME

M

N

NOT SPARSEsOTHERWISE»SPARSE

M * N
SAVE M#N

M* N+ 3
Allsl) + M ®= N

YTLO7170
YTLO7180
YTLO7190
YTLO7200
YTLO7210
YTLOT7220
YTLOT7230
YTLO7240
YTLO7250
YTLO7260
YTLO7270
YTLO7280
YTLO7290
YTLO7300
YTLO7310
YTLO73<0
YTLO7330
YTLO7340
YTLO7350
YTLO7360
YTLO7370
YTLO7380
YTLO7390
YTLO7400
YTLO7410
YTLO7420
YTLO7430
YTLO7440
YTLO7450
YTLO7460
YTLO7470
YTLO7480
YTLO7490
YTLO7500
YTLO7510
YTLO75<0
YTLO7530
YTLO7540
YTLO7550
YTLOT7560
YTLO7570
YTLO7580
YTLO7590
YTLO7600
YTLOT7610
YTLO7620
YTLO7630
YTLO7640
YTLO7620
YTLO7660
YTLO7670
YTLO7680
YTLO7690
YTLO7700
YTLO7710
YTLO7720
YTLO7730
YTLOT740
YTLO7750
YTLO7760
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174

CKNUL1

CKNUL 2

NULLM

* % %k ¥k ¥ % %k % X%

GETCKS
CKSP1

SPTST1

SPTST2

SPCKS

CKSP2
CKSP3

LDCKS

STA
SXA
CLA*®
suB
TZE
ZET*
TRA
TIX
CAL
ACL
ACL
ACL
SLW
TRA

LXA
CLA®
TZE
ANA
TZE
TIX
LXA
SXA

AXT
CLA*
TNZ
TXI
TIX
P XA
STO*
TRA
TXH
TIX
TRA
TXI
PXA
STO#*
TIX

PXA
LXA
ZET*
ACL*
TIX
ACL
LDQ
sTQ
TRA

PXA

WRMAT
MNP3y1
WRMAT
WDMNL
NULLM
WRMAT
GETCKS
*=29291
WDMNL
SAVE
SAVE+1
SAVE+2
TESTC
STCKS

TEST FOR WORD M=NULL
WORD M=NULL PRESENT
TEST FOR ALL ZEROS
NON=ZERO ELEMENT

FORM CHECK SUM FOR NULL MATRIX

THE FOLLOWING SET OF INSTRUCTIONS
DETERMINE IF A MATRIX IS SPARSEe IF

THE MATRIX IS SPARSEs THE CHECKSUM IS
CALCULATED NEGLECTING NEGATIVE ZEROS.
THE CONTROL WORDS ARE FORMED AND PLACED
IN THE MATRIX BEFORE THE CHECKSUM IS
FORMEDe AFTER THE MATRIX IS WRITTEN

ON TAPEs» THE CONTROL WORDS WILL BE
REMOVED FROM THE MATRIXe

MTNs2
WRMAT
*+3

=0377400000000

LDCKS
Hemlg29]
MTNy2
SPMTCls2

TEST FOR SPARSE MATRIX

MATRIX NOT SPARSE

THE FOLLOWING FORMS THE CONTROL WORDS

091

WRMAT
SPTST2-1
*+191l0l
SPTST19291
Osl

WRMAT

SPCKS
SPTST2+29140
SPTST1e291
SPCKS
*+19291

091

WRMAT
SPTST1=19292

0490
MNP3y1
GTCSM
GTCSM
*=29191
SPARSE
SPARSE
SAVE+4
STCKS

090

FIX CONTROL WORD

ADD 1 TO ZERO COUNT

STORE CONTROL wO-D
GO FORM CHECKSUM

GO FORM CHECKSUM

STORE CONTROL WORD

FORM SPARSE MATRIX CK SUM

YTLO7770
YTLO7780
YTLO7790
YTLO7800
YTLO7810
YTLO7820
YTLO7830
YTLO7840
YTLO7850
YTLO7860
YTLO7870
YTLO7880
YTLO7890
YTLO7900
YTLO7910
YTLO7920
YTLO7930
YTLO7940
YTLO7950
YTLO7960
Y7LO7970
YTLO7980
YTLO7990
YTLOB0OO
yTLO80OlO
YTLO8020
YTL08030
YTLO08040
YTLO8050
YTLOBO6O
YTLOB070
YTLOB080O
YTLO8090
YTLO8100
YTLO8110
YTLO81<40
YTLO8130
YTLO8140
YTLO8150
YTLO8160
YTLO8170
YTLO8180
YTLO8190
YTLO08200
YTLO8210
YTLOB220
YTLO8230
YTLOB240
YTLO8250
YTLO08260
YTLO08270
YTLOB8280
YTLO8290
YTL08300
YTLO8310
YTLO8320
YTLO8330
YTLO8340
YTLO8350
YTLO8360



GTCSM
STCKS

WID

WRMAT

MINR

WRMR

*
WRSPRS

SPSZ
SPSZP1

WRNULL

ENDWR

REDE

ACL
TIX
SLwW
LXA
CLA
SsP
TSX
STO
TSX
CALL
CALL
CALL
CALL
CALL
NZT
TRA
ZET
TRA
ZET
TRA
CLA
TSX
TIX
CLA
suB
TMI
TZE
PAX
ZAC
TSX
TIX
TRA

AXT
CLA®
TZE
TSX
TXI
LDQ#®
PXA
LLS
TNZ
STZ*
TIX
SXA
CLA
suB
TRA
CLA
TsX
AXT
ZAC
TSX
TIX
CALL
TRA
CLA
TSX
STO
TsSx

*g]
*=191l9l
SAVE+3
MTNy2
304

TPe&
TAPE
TPCKy 4

CHECKSUM IN FOURTH WORD

GET TAPE NUMBER

«FVIOe (TAPES»TAPEIB)

+FWRBe (TAPEIB)

oFBLO« (SAVE=16)

oFWLR

+«FWRBe (TAPEIB)

MTN
MINR
SPMTC1
WRSPRS
TESTC
WRNULL
*xg92
oFBLT o0&
*=29291
=16

MTN
ENDWR
ENDWR
092

oFBLT a4
*m249291
ENDWR

SPARSE MATRIX

NULL MATRIX
WRITE MATRIX

M%*N LESS THAN 16e¢ WRITE MORE

WRITE SPARSE MATRIX

09l
WRMAT
SPSZP1
oFBLT o0k
*+19191
WRMAT
040

9

*42
WRMAT
WRSPRS+19291
WDWC»y 1
=16

WDWC
WRMR
WDMNL
oFBLT o4
1592

oFBLT a0 &
*=249291
oFWLR
DONE

1o

TPe&
TAPE
TPCKe &

ZERO ELEMENTs DO NOT WRITE

STORE ZERO OVER CONTROL WORD

M=NULL

GET TAPE NUMBER

YTLO8370
YTLO08380
YTLO08390
YTLO8400
YTLO8410
YTLO8420
YTLO8430
YTLO8440
YTLO8450
YTLOB460
YTLO84T0
YTLOB4BO
YTLOB490
YTLO8500
YTLO8510
YTLO08520
YTLO8530
YTLO8540
YTLO8550
YTLO8560
YTLO8570
YTLO8580
YTLO8590
YTLO860O
YTLOB610
YTLO8620
YTLO8630
YTLO8B640O
YTLO8650
YTLOB66O
YTLOB670
YTLOB680
YTLO8B6YO
YTLOB700
YTLO8710
YTLOB740
YTLO8730
YTLOB740
YTLO8750
YTLO8760
YTLOB770
YTLOB8780
YTLO8790
YTLO8800
yTLo8s8lo
YTLO88<O
YTLOB8830
YTLO8840
YTLOB850
YTLO8860
yTLO8870
yTLO8880
YTLOB890
YTLO8900
YTLO8910
YTLO89<0
YTLO8930
YTLO8940
YTLO8950
YTLO8960
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6

DIMOK

RZM

RLR1

CALL
CALL
CALL
CALL
LXD
CLA
STO*
NZT
TRA
suB
TZE
CLA
TRA
CLA
STO#*
STO
LDQ
STQ
STQ*
MPY
TNZ
XCA
PAX
STO
TZE
T™MI
CAS
TRA
TRA
TRA
CLA
TRA
ADD
PAX
ADD
STA
STA
STA
TSX
CALL
CLA
suB
TNZ
STZ

eFVIOe (TAPESTAPEIB)

«FRDBe (TAPEIB)
oFBLI e (SAVEy=1
oFRLR

SPOT4 94

SAVE

394

Lyl

*+5

Ly &

*43

=17

MMME

SAVE+1l

LOCMC

SAVE+1
DIMOK=2

01
MTN
DIMOK
*42
MXDATA
*4+3
DIMOK
DIMOK
=28
MMME
=3

092
394
RDMAT
GTCSM1
FIXNM
CHKCOR s 4
+FRDBe (TAPEIB)
SAVE+4
SPARSE
CKNUL3
RSCKSM

6)

NAME

1S CARD NAME =0
YES

NO

NAME ON TAPE DOES NOT CHECK

YES

M * N + 3
Allel) + M * N

SPARSE MATRIX CHECKSUM

THE FOLLOWING SET OF INSTRUCTIONS READ A
SPARSE MATRIX AND FORMS ITS CHECKSUM

TSX
STO
CAL
ACL
SLW
CAL
ANA
TZE
CLA
STO*
TIX
CALL

oFBLTav4
READTP
READTP
RSCKSM
RSCKSM
READTP

=0377400000000

KCW
READTP
RDMAT
SPRDslyl
eFRLR

SAVE WORD FROM TAPE

ADD TO CHECKSUM

CONTROL WORD

YTLO8970
YTLO8980
YTLOB990
YTLO9000
YTLO9010
YTLO90<Z0
YTLO9030
YTLO9040
YTLO9050
YTLO9060
YTL09070
YTLOS0BO
YTLO9090
YTLO9100
YTLO9110
YTLO9120
YTLO9130
YTLO9140
YTLO9150
YTLO9160
YTLO9170
YTLO9180
YTLO9190
YTL09200
YTLO9210
YTL09220
YTLO9230
YTLO9240
YTLO9250
YTLO9260
YTLO9270
YTLO9280
YTLO92Y0
YTL09300
YTLO9310
YTLO93<0
YTLO9330
YTLO9340
YTLO9350
YTLO9360
YTLO9370
YTLO9380
YTLO93Y0
YTL09400
YTLO9410
YTLO94<0
YTLO9430
YTLO9440
YTLO9450
YTLO9460
YTLO9470
YTLO9480
YTLO94Y0
YTLO9500
YTLO9510
YTLO9540
YTLO9530
YTLO9540
YTLO9550
YTLO9560



KCw

CKNUL3

RDMAT

GTCSM1
RDCKS

NULLMR
FIXNM

POSIT

CAL
ACL
ACL
ACL
ACL
TRA
LXA
STZ#*
TXI
TIX
TXL
TRA
TSX
NZT
TRA
STO
suB
TNZ
CALL
TRA

CLA
TRA
T8X
S$TO
TIX
CALL
CAL
TZE
ERA
TZE
PXA
ACL
TIX
ERA
TZE
CLA
TRA
LXA
STZ
TIX
CAL
SLW*
ACL
ACL
ACL
TRA
STZ
STP
CLA
SSP
TSX
STO
STQ
TSX
CALL
CLA
TNZ
CLA
TPL

RSCKSM
SPARSE
SAVE
SAVE+1
SAVE+2
RDCKS
READTPs2
RDMAT
*+191l9=-1
*#=29291
RLR19190
SPRD
oFBLT 04
MTN
RDMAT+2
TESTC
WDMNL
RDMAT=3
«FRLR
NULLMR

TESTC
*42
oFBLTaré
L2 XD
*=29191
oFRLR
SAVE+3
DONE
=1.0
DONE
090
*xg92
*=19291
SAVE+3
DONE
=18
MMME
MTNy 2
*%y 2
*=19291
VWIDMNL
LC1l1
SAVE
SAVE+1
SAVE+2
RDCKS
TAPE+2
TAPE+2
204

TPe&
TAPE
TAPE+]
TPCKo 4

FORM CHECKSUM

STORE ZEROS

M=NULL

MATRIX IS NULL

GET A(lsl) BACK

READ IN MATRIX

1S CHECKSUM = 0

YES» DONE

IS CHECKSUM = 1.0
YESs DONE

NOs» COMPARE CHECKSUMS

CHECKSUM ERROR
STORE ZEROS FOR NULL MATRIX

FORM NULL CHECKSUM

SAVE SIGN OF TAPE INSTRUCTION

GET TAPE NOe IN DECREMENT

FILE IN ADDRESSs MATRICES IN DEC.

«FVIOe (TAPE»TAPEIB)

TAPE+1
SPACEL
TAPE+2
EOF

IS TAPE POSITIONING REQUESTED

YTLO9570
YTLO9580
YTLO9590
YTL09600
YTLO9610
YTLO9620
YTLO9630
YTLO9640
YTLO9650
YTLO9660
YTLO9670
YTLO9680
YTLO9690
YTLO9700
YTLO9710
YTLO9720
YTLO9730
YTLO9740
YTLO9750
YTLO9760
YTLO9770
YTLO9780
YTLO9790
YTLO9800
YyTLO9810
YTLO9820
YTLO9830
YTLO9840
YTLO9850
YTLO9860
YTLO9870
YTLO9880
YTLO9890
YTL09900
YTLO9910
YTLO9920
YTLO9930
YTLO9940
YTLO9950
YTLO9960
YTLO9970
YTLO9980
YTLO9990
YTL10000
YTL10010
YTL10020
YTL10030
YTL10040
YTL10050
YTL10060
YTL10070
YTL10080
YTL10090
YTL10100
YTL1011l0
YTL10120
YTL10130
YTL10140
YTL10150
YTL10160
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EOF

S

R

*

PACE1l

FST

cooLy

DONE

TP

TPl

TP2

CALL
TTR
CALL
TTR
CLA
TPL
CAL
ANA
suB
SLW
CALL
CLA
TZE
ADD
TRA
CAL
ANA
TZE
SLW
CALL
CLA
TZE
ADD
TRA
CAL
ANA
TZE
SLW
CLA
ARS
STO
CALL
CLA
TZE
ADD
TRA

TSX
LXD
TRA

SxD
AXT
Ssu8
TMI
TXI
TNZ
LbQ
P XA
LXD
TTR
STZ
SXA
ADD
AXT
suB
TMI
TXI

«FRWTe (TAPEIB) REWIND
DONE

+FEFTe(TAPEIB)

DONE

TAPE+2

FST FORWARD SPACING
TAPE+1

=0000000077777 LEAVE ONLY FILE COUNT
=1

TAPE+]

BSF(TAPE+1sTAPESERR)

ERR

DONE

THOUSN

MMME

TAPE+1

=0000000077777

RCOOLY NO FILE SPACING
TAPE+2

FSF(TAPE+29TAPEJERR)

ERR

*43

=2000 FSF ERROR

MMME

TAPE+1

=0077777000000

DONE FILE SPACE ONLY
TAPE+1

TAPE+1

18

TAPE+1

FSR(TAPE+1» TAPESERR)

ERR

DONE

=3000 FSR ERROR

MMME

TASTe 4

SPOT4 4

INTERPRET TAPE NUMBER

TEMPs 1l SAVE INDEX

Os»l

SMLTAP

TP2 TRANSFER IF BST OR FST
*+19l0l COUNTER

*=3

=0 CLEAR MQ IFONLY A TAPE NUMBER
Oyl TAPE NUMBER IN AC(ADDRESS)
TEMPs1 LOAD INDEX

1y4 RETURN

TEMP=1

TEMP=1»1 SAVE TAPE NUMBER

MILYN

O»l

THOUSN

TP4 TRANSFER IF FST

*+19101l COUNTER

WRITE END OF FILE

YTL10170
YTL10180
YTL10190
YTL10200
yTLl1lo02l0
YTL10220
YTL10230
YTL10240
YTL10250
YTL10260
yTL10270
YTL10280
YTL10290
YTL10300
YTL10310
YTL10320
YTL10330
YTL10340
YTL10350
YTL10360
YTL10370
YTL10380
YTL10390
YTL10400
YTL10410
YTL10420
YTL10430
YTL10440
YTL10450
YTL10460
YTL10470
YTL10480
YTL10490
YTL10500
YyTL10510
YTL10520
YTL10530
YTL10540
YTL1055Q
YTL10560
YTL10570
YTL10580
YTL10590
YTL10600
YTL10610
YTL10620
YTL10630
YTL10640
YTL10650
YTL10660
YTL10670
YTL10680
YTL10690
YTL10700
YyTL10710
YTL10720
YTL10730
YTL10740
YTL10750
YTL10760



TP3

P4

*

TPCK

TPCK19
TPCK18
TPCK17
TPCK16
TPCK15
TPCK14
TPCK13
TPCK12
TPCK11
TPCK1O0
TPCK9
TPCK8
TPCK?7
TPCK6
TPCKS
TPCK&
TPCK3
TPCK2
TPCK1
TPCKO
MMMTP

* % % X%

CKDM1

CKDM2

TNZ
PXD
XCA
PXA
XCA
CLA
TTR
STZ
SXA
ADD
ALS
STO
LoQ
TTR

LXA
TXL
CLA
TRA
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TTR
TRA
CLA
TRA

LDoQ
MPY
TNZ
XCA
TZE
T™I
CAS
TRA
TRA
TRA
LDQ

=3

04+0 CLEAR MQ AND AC

Os1l NOe OF FILES IN AC(ADDRESS)
NOW IN MQ

TEMP=1 TAPE NUMBER

TP1

TEMP=2

TEMP=2»1 SAVE NO. OF FILES

THOUSN

19 2%*NOes OF RECDS IN DECREMENT

TEMP=2

TEMP=2 FILES IN ADDRy RECDS IN DECREe.

TP3

CHECK TAPE NUMBER

TAPE»l

*4+391 9sMXTAPS

=13

MMME

TPCKO» 1l

1ot

194

1ot

le&

194

le&

le4

1o

14

1o

194

1y4

MMMTP STACKED PUNCH OQUTPUT
MMMTP STACKED OUTPUT
MMMTP STACKED INPUT ONLY
194

194

1¢4

14

TPCK+2

=14 LEGAL TAPEs BUT NOT ACCESSIBLE

MMME

THIS ROUTINE CHECKS THE LEGALITY OF
DIMENSIONS OF FIELD 1 OR 2s OR BOTH

M % N MUST BE LESS THAN 24561 » NON=ZERO»s AND POSITIVE

MA FIELD 1 CHECK

NA
BADDM1

BADDM1

BADDM1

MXDATA

BADDM1

1r4

1e4

MB FIELD 2 CHECK

YTL10770
YTL10780
YTL10790
YTL10800
yTL1lo0810
YTL10840
yTL10830
YTL10840
YTL10850
YTL10860
yTL10870
YTL10880
YTL10890
YTL10900
YTL10910
YTL10920
YTL10930
YTL10940
YTL10920
YTL10960
YTL10970
YTL10980
YTL10990
YTL11000
yTLl1010
YTL11020
YTL11030
YTL11040
YTL11050
YTL11060
YTL11070
YTL11080
YTL11090
YTL11100
yTL111lo0
yTL11120
YTL11130
YTL11140
YTL11150
YTL11160
yTL11170
YTL11180
YTL11190
YTL11200
yTL11210
YTL112<0
YTL11230
YTL11240
YTL11250
YTL11260
YTL11270
YTL11280
YTL11290
YTL11300
YyTL11310
YTL11320
YTL11330
YTL11340
YTL11350
YTL11360

179



180

CKDM12

CKDMRT
BADDM1

BADDMZ

* % %k %

CKDG1

NOTDG

CKDG2

*
CHKCOR

OVER

*
*

CHKRNG

MPY
TNZ
XCA
TZE
T™MI
CAS
TRA
TRA
TRA
SXA
TSX
TSX
AXT
TRA
CLA
TRA
CLA
TRA

CLA
CAS
TRA
TRA
CAS
TRA
TRA
CLA
TRA
CLA
CAS
TRA
TRA
CAS
TRA
TRA
TRA

LDQ
MPY
XCA
ADD
CAS
TRA
TRA
TRA
CLA
TRA

CAS
TRA
TRA
CAS
TRA
TRA
TRA

NB
BADDM2

BADDM2
BADDM2
MXDATA
BADDM2
lo4

1y4
CKDMRT 4 CHECK BOTH FIELDS
CXDM1ly 4
CKDM2»y 4
*3% 94
14

=3

MMME

=4

MMME

CHECK TO SEE IF A DIAGONAL MATRIX
IS A1 XNORAMX

=1

MA
BADDM1
1y4

NA
BADDM1
le4

=5
MMME
=1

MB
BADDM2
14

NB
BADDM2
194
NOTDG
CHECK TO SEE IF RESULT MATRIX WILL OVERFLOW CORE
MC

NC

LCll

HICORE

OVER

14

1e4

=19

MMME

CHECK TO SEE IF AN ADDRESS IS BETWEEN
8000 AND 32563»INCLUSIVE

HICORE THE RETURN IS MADE As
1y4 WITH A CAS INSTRUCTION
294 ABOVE = 194

LOCORE INBETWEEN = 294

294 BELOW = 3,4

204

394

YTL11370
YTL11380
YTL11390
YTL11400
YTL11410
YTL11l420
YTL11430
YTL11440
YTL11450
YTL11460
YTL11470
YTL11480
YTL11490
YTL11500
YTL11510
YTL115<20
YTL11530
YTL11540
YTL11550
YTL11560
YTL11570
YTL11580
YTL11590
YTL11600
YTL11610
YTL11620
YTL11630
YTL11640
YTL11650
YTL11660
YTL11670
YTL11680
YTL11690
YTL11700
YTL11710
YTL11720
YTL11730
YTL11740
YTL11750
YTL11760
YTL11770
YTL11750
YTL11790
YTL11800
YTL11810
YTL11820
yTL11830
YTL11840
YTL11850
YTL11860
YTL11870
yTL11880
YTL11890
YTL11900
YTL11910
YTL119<40
YTL11930
YTL11940
YTL11950
YTL11960



*

»*

*

FPSPIL STO
STQ
CLA
STO
CLA
CAS
TRA
TRA
CLA
LDoQ
STZ
TRA#*

ACMQUF PXA
TRA

TSTDIV CAS
TRA
TRA
CLA
TRA
CAS
TRA

TRA
PXA
LbQ
TRA
POSSTO CAS
TRA
TRA
CLA
TRA
CLA
TRA

*

NADD1 LDQ
sTQ
STA
suB
ADD
STA

LOMT

STMT STO
TIX
TRA

LDMT1
STMT1 STO
TIX
TXI
TIX
TRA
*
NMPY1 SXA
LXA

FLOATING POINT TRAP ANALYSIS FOR ALL
OF THE OPERATION CODES

TEMPACQ
TEMPMQ
0
CELLO
CELLO
=3817
TSTDIV
ACMQUF
TEMPAC
=0
CELLO
0

090
*ml
=98B17
*+4
ACMQUF
=8
MMME
=11817
POSSTO

ACMQUF
090
TEMPMQ
ACMQUF =2
=13817
x4l
*41

=9
MMME
=27
MMME

NOT UNDERFLOW FROM MPY, ADD
UNDERFLOW IN BOTH AC AND MQ
UNDERFLOW IN MQ ONLY

CLEAR CELL IF UNDERFLOW
CLEAR AC
IT IS A DIVIDEs TEST FURTHER

MQ UNDERFLOW ON DIVIDE
OVERFLOW ON MPY OR ADD

OVERFLOW ON DIVIDE OR IT
COULD ALSO BE DOUBLE PRECISION

STORAGE TRAP
AC9sMQ UNDERFLOW ON DIVIDE
AC UNDERFLOW ONLY

DIVIDE OVERFLOW

DePe STORAGE TRAP.

THE FOLLOWING ARE ADDITIONS TO CONSIDER
ADDITION AND MULTIPLICATION OF NULL
MATRICESe MARCH 1963

FILLS
LDMT
STMT
LCll
LAll
LDMT

*%g]
*=29191
MMMR

*¥y 2
STMT1+39140
STMT1+19190
LDMT19291
MMMR

NLP1s2
NLPly4

B IS NULL

LAL11+MNA
LC11+MNC

A IS NULL FOR MMM3 OR MMM4
LB11+MNB

LC11+MNC

NB

MN=1

YTL11970
YTL11980
YTL11990
YTL12000
YTL12010
YTL12040
YTL12030
YTL12040
YTL12050
YTL12060
YTL12070
YTL12060
YTL12090
YTL12100
YTL12110
YTL12120
YTL12130
YTL12140
YTL12150
YTL12160
YTL12170
YTL12180
YTL12190
YTL12200
yTL12210
YTL12220
YTL12230
YTL12240
YTL12250
YTL12260
YTL12270
YTL12280
YTL12290
YTL123C0
YTL12310
YTL12320
YTL12330
YTL12340
YTL12350
YTL12360
YTL12370
YTL12380
YTL12390
YTL12400
YTL12410
YTL12420
YTL12430
YTL12440
YTL12450
YTL12460
YTL12470
YTL12480
YTL12490
YTL12500
YTL12510
YTL125<0
YTL12530
YTL12540
YTL12550
YTL12560
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NMPY
NLP1

MMMCF

MOVE

MMM1

MMM2

ELXEL

STA
STZ
TIX
CLA
STO*
TRA
CLA
TRA

CLA
STO
LDQ
MPY
TNZ
XCA
TZE
TSX
LDQ
STQ
CLA
STO
TRA
LDQ
CLA
TRA
LOQ
CLA
sTQ
STO
TSX
CLA
STO
suB
TNZ
CLA
STO
suB
TNZ
LbQ
MPY
XCA
PAX
ADD
STA
suB
ADD
STA
STA
suB
ADD
STA
STA
TSX
LXD
NZT
TRA
ZET
TRA
ZET
TRA

NLP1
*¥k9 b
*e=lybl
WOMNL
LCIl
MMMR
=]
MMME

FILLO

STAL1
MA
NA
*43
*42
CKDM1l o4

MA

MC

NA

NC

ELXEL
FILLS
FILLL
*4+3
FILLG
FILL2
LDMT

STAL1
CKDM12¢4

MA

MC

MB
MMMCF

NA

NC

NB
MMMCF

MA

NA

Osl

LALll

ITR81

LALll

LB1l1

STAL1
LOMT

LB1l1

LC11
STMT

STAL1+1
CHKCOR 94
SPOT4 4
594
MOVEUP
BNULL
NADD1
ANULL
LOMT

NULL MATRIX MULTIPLY

NON CONFORMABLE MATRICESe.

ALLOW A MOVE OF 0 X 0s M X O» 0 X N
CHECK DIMENSIONS IN FIELD 1

MATRIX ADD

MATRIX SUB

CHECK DIMENSIONS IN FIELDS 192

NON=CONFORMABLE

NON=CONFORMABLE

LOOP CONTROL

MNA»B o C

B IS NULL

A IS NULL

YTL12570
YTL12580
YTL12590
YTL12600
YTL12610
YTL12620
YTL12630
YTL126%0
YTL12650
YTL12660
YTL12670
YTL12680
YTL12690
YTL12700
YTL12710
YTL12720
yTL12730
YTL12740
YTL12750
YTL12760
yTL12770
YTL12780
YTL12790
YTL12800
YTL12810
yTL12820
yTL12830
yTL12840
YTL12850
YTL12860
yTL12870
YTL12880
YTL12890
YTL12900
YyTL12910
YTL12920
YTL12930
YTL12940
YTL12950
YTL12960
YTL12970
YTL12980
YTL12990
YTL13000
yTL13010
YTL13020
YTL13030
YTL13040
YTL13050
YTL13060
YTL13070
YTL13080
YTL13090
YTL13100
YTL13110
YTL13140
YTL13130
YTL13140
YTL13150
YTL13160



ITR81
STAL1

MOVEUP

MSPOT1
MSPOT2

MSPOT3

MMM3

MMM&

CLA

STO
TIX
TRA
CLA
suB
™I
CLA
STA
CLA
STA
SXD
AXT
CLA
STO
TXI
TXL
TRA
REM
REM
REM
LDQ
CLA
TRA
LDQ
CLA
STQ
STO
TSX
CLA
STO
suB
TNZ
CLA
STO
suB
TNZ
TSX
LDQ
MPY
XCA
PAX
PAX
suB
ALS
STD
STD
ARS
ADD
ADD
STA
suB
ADD
STA
STA
SuB
ADD
STA
ZET

09l LA11+MNA
LB11+MNB
091 LC11+MNC
ITR8191»1
MMMR
394
194
ITR81 MOVE DOWN
ITR81 MOVE UP
MSPOT1
STAL1+1
MSPOT2
MSPOT3y1
19l
09l LA11+MNA
091 LC11+MNC
*+19l9l
MSPOT1 el %% MNA
MMMR
PACKAGE 2 MMM3 94
ADD AND SUBTRACT TRANSPOSE
FILLS ADD TRANSPOSE
ETLLS
*43
FlILL6 SUB TRANSPOSE
FILLS
LDOMT1
STAL2
CKDM1294 CHECK DIMENSIONS OF FIELDS 192
MA
MC
NB
MMMCF NON=-CONFORMABLE
NA
NC
MB
MMMCF NON=CONFORMABLE
CHKCOR 9 4
MA LOOP CONTROL
NA
Osl MNA 9 MNC
092 MNB
=]
18
STAL2+3
STMT1+2
18
=1
LAl1l
ITR82
LAl1l
LB1ll
STAL2
LDMT1
LB11
LCl1
STMT1
BNULL

YTL13170
YTL13180
YTL13190
YTL13200
YTL13210
YTL13220
YTL13230
YTL13240
YTL13250
YTL13260
YTL13270
YTL13280
YTL13290
YTL13300
YTL13310
YTL133Z20
YTL13330
YTL13340
YTL13350
YTL13360
YTL13370
YTL13380
YTL13390
YTL13400
YTL13410
YTL13440
YTL13430
YTL13440
YTL13450
YTL13460
YTL13470
YTL13480
YTL13490
YTL13500
YTL13510
YTL13520
YTL13530
YTL13540
YTL13550
YTL13560
YTL13570
YTL13580
YTL13590
YTL13600
YTL13610
YTL13620
YTL13630
YTL13640
YTL13650
YTL13660
YTL13670
YTL13680
YTL13690
YTL13700
YTL13710
YTL13720
YTL13730
YTL13740
YTL13750
YTL13760
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TRA NADD1 B IS NULL YTL13770

STA STAL2+1 YTL13780

CLA NB YTL13790

ALS 18 YTL13800

STD STMT1+1 YTL13810

ZET ANULL YTL138<40

TRA LDMT1 YTL13830

STD STAL2+2 YTL13840

ITR82 CLA 0yl =Al1l+MNA YTL13850
STAL2 LB11+NMB YTL13860
STO 0yl LC11+MNC YTL13870

TIX STAL2+49240 NB YTL13880

TXI STAL2+2+9290 MN=1 YTL13890

TIX ITR82s191 YTL13900

TRA MMMR YTL13910

REM YTL13920

REM PACKAGE 3 MMM5 YTL13930

REM SCALAR MULTIPLY YTL13940

REM YTL13950

MMM5 TsSX CKDM29 4 CHECK DIMENSIONS IN FIELD 2 YTL13960
LDQ MB YTL13970

STQ MC YTL13980

CLA NB YTL13990

STO NC YTL14000

TSX CHKCOR v 4 YTL14010

LDG MB YTL14020

MPY NB YTL14030

XCA YTL14040

PAX Ol MNB YTL14050

ADD LB11 YTL14060

STA ITR83+1 YTL14070

suB LBl1l YTL14080

ADD LC11 YTL14090

STA ITR83+2 YTL14100

XCA YTL14110

CLA YMAA YTL141<40

STA 1TR83 YTL14130

PXA 0s1 YTL14140

PAX 0s4 YTL14150

XCA YTL14160

ZET BNULL YTL14170

TRA NMPY B IS NULL YTL14180

ITR83 LDQ 0 LOC A YTL14190
FMP 091 LOC BMN+1 YTL14200

STO 0»1 LOC CMN+1 YTL14210

TIX ITR83y1s1l YTL14220

TRA MMMR YTL14230

* YTL14240
* PACKAGE & 9»MMM6 ¢MMMT7 9 MMM8 YTL14250
* THESE ARE THE THREE MULTIPLY ROUTINES YTL14260
* WHICH ARE WRITTEN FOR THE 7094 YTL14270
* THEY USE COMMON MULTIPLY INSTRUCTIONS YTL14280
* AND A DFADe INCLUDES A NULL MULTIPLY YTL14290
* ADDED 5763 YTL14300
» YTL14310
MMM6 CLA NA MULTIPLY YTL14320
suB MB YTL14330

TNZ MMMCF CONFORMABILITY CHECK YTL14340

TSX CKDM12 ¢ 4 CHECK DIMENSIONS YTL14350

LXA MA»3 TOTAL ROWS OF A YTL14360
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*

MMM?7

LXA
SXA
LDQ
STQ
MPY
XCA
PAX
ADD
STA
TSX
LXA
CAL
ACL
TNZ
CLA
STO
sTO
ADD
STA
LoQ
MPY
XCA
STO
ADD
STA
LXA
SXD
SXA
L XA
SXD
TRA

CLA
suB
TNZ
TSX
LXA
LXA
SXA
LDbQ
sTQ
MPY
XCA
PAX
ADD
STA
TSX
LXA
CAL
ACL
TNZ
CLA
STO
STO
ADD
STA

CLA
<Tn

NBos &
NCo &
MA
MC
NB

095
LCIl
ANSWER
CHKCOR o &4
NBs &
ANULL
BNULL
ZROMPY
NA
TOTA
INCRMA
LALll
ELEMA
MB

NB

1078

LBll

ELEMB

=1yl
MPTST1»1
INCRMB» 1
NBosl
MPTST1+1»1
MULTPY

TOTAL COLUMNS OF B
COLUMN DIMENSION OF PRODUCT

ROW DIMENSION OF PRODUCT

TOTAL NOe OF ELEMENTS IN PRODUCT

STORAGE OF ANSWER

CHECK FOR A OR B NULL

NUMBER OF ELEMENTS IN ROW OF A
STORAGE INCREMENT FROM ROW TO ROW

ADDRESS FOR A

TOTAL NUMBER OF ELEMENTS IN B

ADDRESS FOR B

DECREMENT FOR A
STORAGE INCREMENT FROM COLe TO COLe

DECREMENT FOR B

SET UP CONTROL NUMBERS FOR MMM7

NA

NB

MMMCF
CKDM1294
MA»3
MB &
NCo &

095
LCll
ANSWER
CHKCOR» 4
MBs &
ANULL
BNULL
ZROMPY
NA
TOTA
INCRMA
LAll
ELEMA
NB
TOTR

POST MULTIPLY BY TRANSPOSE
CONFORMABILITY CHECK

CHECK DIMENSIONS

TOTAL ROWS IN A

TOTAL ROWS IN B

COLUMN DIMENSION OF PRODUCT

ROW DIMENSION OF PRODUCT

TOTAL NUMBER OF ELEMENTS IN PRODUCT.

STORAGE OF ANSWER

CHECK FOR A OR B NULL

NUMBER OF ELEMENTS IN ROW OF A
STORAGE INCREMENT FROM ROW TO ROW

ADDRESS FOR A
NUMBER OF ELEMENTS IN ROW OF B

YTL14370
YTL14380
YTL14390
YTL14400
YTL14410
YTL14420
YTL14430
YTL14440
YTL14450
YTL14460
YTL14470
YTL14480
YTL14490
YTL14500
YTL14510
YTL14520
YTL14530
YTL14540
YTL14550
YTL14560
YTL14570
YTL14580
YTL14590
YTL14600
YTL14610
YTL14620
YTL14630
YTL14640
YTL14650
YTL14660
YTL14670
YTL14680
YTL14690
YTL14700
YTL14710
YTL14720
YTL14730
YTL14740
YTL14750
YTL14760
YTL14770
YTL14780
YTL14790
YTL14800
YTL14810
YTL14820
YTL14830
YTL14840
YTL14850
YTL14860
YTL14870
YTL14880
YTL14890
YTL14900
YTL14910
YTL14920
YTL14930
YTL14940
YTL14950
YTL14960
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186

L

MMM8

ZROMPY

STO
ADD
STA
LXA
SXD
SXD
TRA

CLA
suB
TNZ
TSX
LXA
SXA
LXA
SXA
LDG
MPY
XCA
PAX
ADD
STA
15X
LXA
CAL
ACL
TNZ
LXA
SXD
LDQ
MPY
XCA
STO
ADD
STA
LXA
$XD
LDQ
MPY
XCA
STO
ADD
STA
CLA
STO
STO
TRA
CLA
STZ
TNZ
CAL
SLwW#
TNX
STZ#*
TIX
TRA

INCRMB STORAGE INCREMENT FROM ROW TO ROW
LBll
ELEMB

=191
MPTST1s1 DECREMENT FOR A

MPTST1+191 DECREMENT FOR B
MULTPY

SET UP CONTROL NUMBERS FOR MMM8

MA PRE MULTIPLY BY TRANSPOSE
MB

MMMCF CONFORMABILITY CHECK

CKDM12 94 CHECK DIMENSIONS

NA»3 TOTAL COLUMNS OF A

MC»s3 ROW DIMENSION OF PRODUCT

NB 4 TOTAL COLUMNS OF B

NCs 4 COLUMN DIMENSION OF PRODUCT
NA

NB

095 TOTAL NUMBER OF ELEMENTS IN PRODUCT
LG11

ANSWER STORAGE OF ANSWER
CHKCOR o &

NBo4

ANULL CHECK FOR A OR B NULL
BNULL

ZROMPY

NAsl

MPTST1l91 DECREMENT FOR A

NA

MA

TOTA TOTAL NUMBER OF ELEMENTS IN A
LAL1l

ELEMA ADDRESS FOR A

NB»l

MPTST1+191l DECREMENT FOR B

NB

MB

7078 TOTAL NUMBER OF ELEMENTS IN B
LB1ll

ELEMB ADDRESS FOR B
=1

INCRMA INCREMENT FOR A
INCRMB INCREMENT FOR B
MULTPY

MAD

MAD

MMMR

WDMNL

LC1l1

MMMR» 591

ANSWER

*=19591

MMMR

MULTIPLY LOOP USED BY MMM6+7s8

YTL14970
YTL14980
YTL14990
YTL15000
YTL15010
YTL15020
YTL15030
YTL15040
YTL15050
YTL15060
YTL15070
YTL15080
YTL15090
YTL15100
YTL15110
YTL15120
YTL15130
YTL15140
YTL15150
YTL15160
YTL15170
YTL15180
YTL15190
YTL15200
YTL15210
YTL15220
YTL15230
YTL15240
YTL15250
YTL15260
YTL15270
YTL15280
YTL15290
YTL15300
YTL15310
YTL15320
YTL15330
YTL15340
YTL15350
YTL15360
YTL15370
YTL15380
YTL15390
YTL15400
YTL15410
YTL15420
YTL15430
YTL15440
YTL15450
YTL15460
YTL15470
YTL15480
YTL15490
YTL15500
YTL15510
YTL15520
YTL15530
YTL15540
YTL15550
YTL15560



»
MULTPY

NOADD

STRTLP

ZROTST

ELEMA
ELEMB
SUMPRD

MPTST1

ANSWER

NEWRCA

MMM9

PXA
CLA
LBT
TRA
ADD
STA
CLA
TZE
CAL
SLW
STZ
TRA
CAL
SLW
LXA
LXA
LbQ
PXA
DST*
NZT*
TRA
NZT#*
TRA
LDQ
FMP
DFAD
DsST*
TIX
TIX
HTR
FRN
STO
TIX
TNX
CLA
ADD
STA
TRA
TNX
LXA
CLA
ADD
STA
CLA
ADD
STA
TRA
REM
REM
REM
REM
TSX
CLA
STO
ALS
STD
LDQ
sTQ
TSX

DOTPRD 0
*=1

*42

=]
SUMPRD
MAD
NOADD
MADYES
ANSWER=2
MAD

*43
MADNO
ANSWER=2
TOTA»1
TOTBs2
=0

090.
SUMPRD
ELEMA
MPTST1
ELEMB
MPTST1
*#gl
*%g2

* %

e ]
*aplgl ok

ZROTST o2 0%

MMMR

*#95
*4+19591
NEWRCA»b 1l
ELEMB
INCRMB
ELEMB
STRTLP
MMMR93»1
NCo &
ELEMA
INCRMA
ELEMA
LB1ll
TOTB
ELEMB
STRTLP

PACKAGE 5
MATRIX TRANSPOSE

NC
18

CKDM1 04
MA

1TR85+3

NA
MC

CHKCOR v &

MMM9

PUT IN ADD FOR MPY AND ADD

MULTIPLY ONLYsUSE DUMMY

ZERO DOT PRODUCT

ELEMENT OF A
ELEMENT OF B
RUNNING PRODUCT

DECREMENT FOR A
DECREMENT FOR B
VARIABLE CELL FOR OPe CODES 30931932

STORE DOT PRODUCT

TRA IF A NEW ROW OR COLUMN OF A 1S NEEDED
GET NEW COLUMN OR ROW OF Be.

NEXT ELEMENT OF ROW OF PRODUCT
COUNT OF ROWS OR COLUMNS OF A USED
RE-SET COUNT OF ROWS OR COLS OF B
GET NEW ROW/COLUMN OF A

START OVER WITH STORAGE ACCESS TO B

YTL15570
YTL15580
YTL15590
YTL15600
YTL15610
YTL15620
YTL15630
YTL15640
YTL15650
YTL15660
YTL15670
YTL15680
YTL15690
YTL15700
YTL15710
YTL15720
YTL15730
YTL15740
YTL15750
YTL15760
YTL15770
YTL15780
YTL15790
YTL15800
YTL15810
YTL15820
YTL15830
YTL15840
YTL15850
YTL15860
YTL15870
YTL15880
YTL15890
YTL15900
YTL15910
YTL15920
YTL15930
YTL15940
YTL15950
YTL15960
YTL15970
YTL15980
YTL15990
¥TL16000
YTL16010
YTL16020
YTL16030
YTL16040
YTL16050
YTL16060
YTL16070
YTL16080
YTL16090
YTL16100
YTL16110
YTL16120
YTL16130
YTL16140
YTL16150
YTL16160
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188

ITR8S

MMM10

MMM11

LDQ
MPY
XCA
PAX
PAX
ADD
STA
suB
ADD
ZET
TRA
STA
SuB
ALS
CHS
ADD
COM
STD
CLA
STO
TNX
TIX
TXI
REM
REM
REM
REM
REM
CLA
CAS
CLA
STO
CLA
STO
TSX
TsX
CLS
ADD
ADD
suB
TNZ
ADD
ADD
STA
suB
ALS
STD
ARS
PAX
suB
TNZ
LbQ
STQ
sTQ
TSX
LoQ
MPY
XCA
PAX
ADD

NA
MA

091l
Ové
LAl1l
ITR8B5
LAll
LE1a
ANULL
NMPY
ITR85+1
LCG11
18

ITR85+3

ITR85+4
091l

Ov4
MMMRs1»91
ITR859490
ITR859490

PACKAGE 6

A IS NULL

LA11+MNA
LC11+MNC

NC
MNC=NC=1

MMM10s11

ADDy SUBTRACT DIAGONAL MATRIX

FIL10

FIL10

FIL1l

STALS
FILLS
ITR86
CKDM12 14
CKDG2 s &
=]l

MMMCF
MA
LB1ll
STALSG
LB1l1
18
ITR86+3
18
092
NA
MMMCF

CHKCOR s &
MA
NA

09l
LA1l

ADD DIAGONAL
SUB DIAGONAL
INITIALIZE ITR86 WITH CLA 091
CHECK DIMENSIONS IN FIELDS 192

LOOP CONTROL

NON=CONFORMABLE

NB

NON=CONFORMABLE

MNA

YTL16170
YTL16180
YTL16190
YTL16200
YTL16210
YTL16220
YTL16230
YTL16240
YTL16250
YTL16260
YTL16270
YTL16280
YTL16290
YTL16300
YTL16310
YTL16320
YTL16330
YTL16340
YTL16350
YTL16360
YTL16370
YTL16380
YTL16390
YTL16400
YTL16410
YTL16420
YTL16430
YTL16440
YTL16450
YTL16460
YTL16470
YTL16480
YTL16490
YTL16500
YTL16510
YTL16520
YTL16530
YTL16540
YTL16550
YTL16560
YTL16570
YTL16580
YTL16590
YTL16600
YTL16610
YTL16620
YTL16630
YTL16640
YTL16650
YTL16660
YTL16670
YTL16680
YTL16690
YTL16700
YTL16710
YTL16720
YTL16730
YTL16740
YTL16750
YTL16760



ITR86

STALG

MMM1 2

SCAR1

STA
suB
ADD
STA
AXT
ZET
TRA
CLA
ZET
STO
CLA
TIX

TXI
TNX
STO
TIX
TRA
REM
REM
REM
REM
REM
REM
REM
TsX
TSX
CLA
$TO
PAX
ADD
STA
suB
ADD
suB
suB
TNZ
CLA
suB
ALS
STD
LDQ
sTQ
TsX
LDQ
MPY
XCA
PAX
PAX
ADD
STA
suB
ADD
ZET
TRA
ZET
TRA
STA
LDQ
FMP

ITR86
LAll
LCll
ITR86+5
1o
BNULL
NADD1 B IS NULL
FILL?
ANULL
ITR86 A IS NULL
0»l LA11+MNA
ITR86+59491
LBl11+NB
ITR86+49490 MA
ITR86+59291
09l LC11+MNC
ITR869101
MMMR
PACKAGE 7 MMM12913514915916

MULTIPLY MATRIX OR TRANSPOSE PRE OR POST BY DIAGONAL
MULTIPLY DIAGONAL BY DIAGONAL OR TwO MATRICES BY ELEMENT

PACK

AGE Tel

MMM12

POST MULTIPLY BY DIAGONAL

NA
NC
092
LB1l1l
SCAR
LBll

MB
NB

NA
18
MA
MC
NA
091
LAll
SCAR

LAll
LC11

09l
092

CKDM1294
CKDG2o &4

1+1

=1

MMMCF

=]

SCAR1+5

CHKCOR o &
MA

Oré
1

ANULL
NMPY
BNULL
NMPY
SCAR1+2

CHECK DIMENSIONS IN FIELDS 192
POST MPY BY DIAGONAL

N8B

NON=CONFORMABLE

MNA

A IS NULL
B IS NULL

LA11+MNA
LB11+NB

YTL16770
YTL16780
YTL16790
YTL16800
YTL16810
YTL16820
YTL16830
YTL16840
YTL16850
YTL16860
YTL16870
YTL16880
YTL16890
YTL16900
YTL16910
YTL16920
YTL16930
YTL16940
YTL16950
YTL16960
YTL16970
YTL16980
YTL16990
YTL17000
YTL17010
YTL17020
YTL17030
YTL17040
YTL17050
YTL17060
YTL17070
YTL17080
YTL17090
YTL17100
YTL17110
YTL17120
YTL17130
YTL17140
YTL17150
YTL17160
YTL17170
YTL17180
YTL17190
YTL17200
YTL17210
YTL17220
YTL17230
YTL17240
YTL17250
YTL17260
YTL17270
YTL17280
YTL17290
YTL17300
YTL17310
YTL17320
YTL17330
YTL17340
YTL17350
YTL17360
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190

MMM1 3

SCAR2

MMM 1 4

STO
TNX
TIX
I
REM
REM
TsX

091 LC11+MNC

MMMRs 191

SCAR19291

SCAR19290 NB-1

PACKAGE Te2 MMM13

PRE MULTIPLY BY DIAGONAL
CKDM12y4 CHECK DIMENSIONS IN FIELDS 192
CKDGl o4&

MB PRE MPY BY DIAGONAL

MC

091 NA

LAll

SCAR2

LAll
=]

MA

NA
MMMCF NON CONFORMABLE

NB

NC
CHKCOR 9 &

NB

(Orys NB
=]

18
SCAR2+5

MB

NB

092 MNB

LB11

SCAR2+1

LB1l1l

LCl11
ANULL
NMPY1 A IS NULL
BNULL
NMPY1 B IS NULL
SCAR2+2

0»1 LA11+NA

092 LB11+MNB

092 LC11+MNC

MMMR#291

SCAR29 491
SCAR2+69490 NB=-1

SCAR29191

PACKAGE 743 MMM1 &

POST MULTIPLY TRANSPOSE BY DIAGONAL
CKDM12,4 CHECK DIMENSIONS IN FIELDS 192
CKDG29 &

MA POST MPY TRANSPOSE BY DIAGONAL

NC

LB1l1

SCAR3+2

LB811
=]

MB

NB
MMMCF NON=CONFORMABLE

NA

YTL17370
YTL17380
YTL17390
YTL17400
YTL17410
YTL17420
YTL17430
YTL1T7440
YTL17450
YTL17460
YTL17470
YTL17480
YTL17490
YTL17500
YTLAT7510
YTL175<0
YTL17530
YTL17540
YTL17550
YTL17560
yTL17570
YTL17580
YTL17590
YTL17600
YTL17610
YTL17620
YTL17630
YTL17640
YTL17650
YTL17660
YTL17670
YTL17680
YTL17690
YTL17700
YTL17710
YTL17720
YTL17730
YTL1T7740
YTL17750
YTL17760
YTL17770
YTL17780
YTL17790
YTL17800
YyTL17810
YTL17820
YTL17830
YTL17840
YTL17850
YTL17860
YTL17870
YTL17880
YTL17890
YTL17900
YTL17910
YTL17920
YTL17930
YTL17940
YTL17950
YTL17960



PACH3

SCAR3

MMM15

PACH&

sTO
ALS
STD
ADD
STD
TsX
LDQ
MPY
XCA
PAX
PAX
ADD
STA
suB
PAX
ADD
ZET
TRA
ZET
TRA
STA
TXI
TIX
TXI
SXD
LXA
LDQ
FMP
STO
TNX
TNX
TIX
X1
REM
REM
TsX
TsX
CLA
STO
PAX
SXD
ADD
STA
suB
ADD
PAX
SXD
suB
suB
TNZ
LDQ
sTaQ
TSX
LDQ
MPY
XCA
PAX
TXI
TIX
TXI

MC

SCAR3+5
=1817
PACH3
CHKCOR » &
MA
NA

091
O¢4
LAll
SCAR3+1
LAl1l
092
LC11
ANULL
NMPY
BNULL
NMPY
SCAR3+3
*¥419292
el g2y
*+1929=2
SCAR3+792
NCo 2 NB
091
092
Ov&
MMMR &1
SCAR3+69190
SCAR3+19291
SCAR39190
PACKAGE Te4

A IS NULL

B IS NULL

#xmNA+1

LA11+NMA
LB11+NB
LC11+MNC
NA

NMA=NA=-1

MMM15

PRE MULTIPLY TRANSPOSE BY DIAGONAL

CKDM12 ¢4
CKDGl o4
NB
MC
Osl
SCAR&+4y]
LA1l
SCAR4
LAll
=]

092 NB+1

PACH&4y2

MA

NA
MMMCF

M8

NC
CHKCOR ¢ &
MB

NB

092 NMB

*419292
el
*+1929=2

CHECK DIMENSIONS IN FIELDS 192
PRE MPY TRANSPOSE BY DIAGONAL

NON=CONFORMABLE

#%=NB+1

YTL17970
YTL17980
YTL17990
YTL18000
YTL18010
YTL18020
YTL18030
YTL18040
YTL18050
YTL18060
YTL18070
YTL18080
YTL18090
YTL18100
yvLlsllo
YTL18120
YTL18130
YTL18140
YTL18150
YTL18160
YTL18170
YTL18180
YTL18190
YTL18200
YTL18210
YTL18220
YTL18230
YTL18240
YTL18250
YTL18260
YTL18270
YTL18280
YTL18290
YTL18300
yTL18310
YTL18320
YTL18330
YTL18340
YTL18350
YTL18360
yTL18370
YTL18380
YTL18390
YTL18400
YTL18410
YTL18420
YTL18430
YTL18440
YTL18450
YTL18460
YTL18470
YTL18480
YTL18490
YTL18500
yTL18510
YTL18520
YTL18530
YTL18540
YTL18550
YTL18560
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192

SXD
PAX
PAX
ADD
STA
suB
ADD
ZET
TRA
2ET
TRA
STA
SCAR4 LDQ
FMP
STO
TNX
TIX
TXI
TIX
REM
REM
MMM16 TSX
TSX
TSX
CLA
suB
TNZ
CLA
suB
TNZ
TRA
XCHK1 CLA
suB
TNZ
CLA
suB
TNZ
XCHK2 CLA
STO
LDQ
MPY
XCA
STO
TsX
CLA
PAX
PAX
ADD
STA
SuB
ADD
STA
suB
ADD
ZET
TRA
ZET
TRA
STA
ITR87 LDQ

SCAR4+592
Os4 NMC
042 NMB
LBl1l
SCAR4+1
LB1ll
LCll
ANULL
NMPY A IS NULL
BNULL
NMPY B IS NULL
SCAR4+2
091 LA11+NA
092 LB11+NMB
094 LC11+MNC
MMMR s 491
SCAR4»9240 NB
SCAR&4+6192190 NMB=NB=-1
SCAR&4 9191
PACKAGE 75 MMM16

MULTIPLY DIAGONAL BY DIAGONALy OR TWO MATRICES BY ELEMENT
CKDM12 9 & CHECK DIMENSIONS IN FIELDS 192

CKDG1 94
CKDG2yo 4
MA MPY DIAGONAL BY DIAGONAL
MB
XCHK1
NA
NB
MMMCF NON-CONFORMABLE
XCHK2
MA
NB
MMMCF NON=CONFORMABLE
NA
MB
MMMCF NON=CONFORMABLE
=]
MC
MA

NA

NC
CHKCOR o &
NC
Oel NA9B»»C
Osé
LAL1l
ITR87
LA11l
L81l1l
ITR87+1
LB11
LCl1l1
ANULL
NMPY
BNULL
NMPY
ITR87+2
09l LA11+NA

A IS NULL

B IS NULL

YTL18570
YTL18580
YTL18590
YTL18600
YTL18610
YTL18620
YTL18630
YTL18640
YTL18650
YTL18660
YTL18670
YTL18680
YTL18690
YTL18700
YTL18710
YTL18720
YTL18730
YTL18740
YTL18750
YTL18760
YTL18770
YTL18780
YTL18790
yTL18800
yTLisslo
YTL18820
YTL18830
YTL18840
YTL18850
YTL18860
yTL18870
YTL18880
yTL18890
YTL18900
YTL18910
YTL18920
YTL18930
YTL18940
YTL18950
YTL18960
YTL18970
YTL18980
YTL18990
YTL19000
YTL19010
YTL19020
YTL19030
YTL19040
YTL19050
YTL19060
YTL19070
YTL19080
YTL19090
YTL19100
YTL19110
YTL191<40
YTL19130
YTL19140
YTL19150
YTL19160



I EEE R

MMM17

ITR88

4

FMP 0yl LB11+NB

STO 01 LC11+NC

TIX ITR8791»1l

TRA MMMR

REM

REM PACKAGE 8 MMM17

REM ADD CONSTANT TIMES UNIT MATRIX

REM

CLA MA ADD K1

SUB NA

TZE *+3

CLA =2 MATRIX NOT SQUARE

TRA MMME

ZET ANULL

STZ*» LAll

CLA MA LOOP CONTROL

STO MC

STO NC

ALS 18

STD ITR88+3

LDQ MA

MPY NA

XCA

PAX 0»l

ADD LA1ll

STA ITR88

SUB LAl1l

ADD LC11

STA ITR88+4

CLA 294

STA ITR88+2

TSX CKDM1 o4& CHECK DIMENSIONS IN FIELD 1

TSX CHKCOR 9 &

CLA =]

PAX 092 ONE

CLA 0=1 TA11+MNA

TIX ITR88+492»1

FAD 0 LoC B

TXI ITR88+419210 MA

STO 0»1l LC11+MNC

TIX ITRS8 91yl

CLA LAl1l

suB LC11

TZE MMMR

CLA WDMNL

2ET ANULL

STO# LAll

TRA MMMR
PACKAGE 9» MMM18 MATRIX INVERSION
USES INV4s» 7094 INVERSION WHICH UTILIZES

THE HARDWARE DOUBLE PRECISION

FIELD 2 OPTION DESCRIPTION

FIELD 2 = =1y PRINT DETERMINANT
FIELD 2 = =2 » HAVE CONDITIONING INFOe PRINTED

FIELD 2 = =3 » DO BOTH

YTL19170
YTL19180
YTL19190
YTL19200
YTL19210
YTL19220
YTL19230
YTL19240
YTL19250
YTL19260
YTL19270
YTL19280
YTL19290
YTL19300
YTL19310
YTL19320
YTL19330
YTL19340
YTL19350
YTL19360
YTL19370
YTL19380
YTL19390
YTL19400
YTL19410
YTL19420
YTL19430
YTL19440
YTL19450
YTL19460
YTL19470
YTL19480
YTL19490
YTL19500
YTL19510
YTL19520
YTL19530
YTL19540
YTL19550
YTL19560
YTL19570
YTL19580
YTL19590
YTL19600
YTL19610
YTL19620
YTL19630
YTL19640
YTL19650
YTL19660
YTL19670
YTL19680
YTL19690
YTL19700
YTL19710
YTL19720
YTL19730
YTL19740
YTL19750
YTL19760

193



194

MMM18

NOTNUL

BOTFST

GET1
sT01

TOPFST

GET2

TSX
CLA
suB
TZE
CLA
TRA
CLA
TZE
CLA
TRA
CLA
STO
STO
LbQ
MPY
STQ
RQL
STQ
CLA
ADD
ADD
ADD
ADD
CAS
TRA
TRA
CLA
LBT
TRA
ADD
STA
CLA
ADD
STA
CLA
ADD
STA
CLA
CAS
TRA
TRA
LXA
LXA
CLA
STO
TIX
STZ=»
TIX
TIX
TRA
LXA
SXD
AXT
AXT
CLA*
STZ*
TXI
STO*
TXI
TXI

CKDM1yo 4

NA

NA

=6
LCl11
HICORE
OVER
*+1
LCl1

*42

=1

GO+4
LALll
NSQ
GET1
GO+4
TWONSQ
STO1
LCl1l1
LAll
TOPFST
TOPFST
NSQ»1l
TWONSQy 2
*%g9]
*%g2
*+19201
*em2
*+19291
GET1s1l1l
INVERT
NSQy1l
LPEND»1
191

192
GET1
STOl
*+19291
STO1
*+19291
*4+19101l

CHECK DIMENSIONS YTL19770
YTL19780

YTL19790
YTL19800
NOT SQUARE YTL19810
YTL19840
YTL19830
YTL19840
YTL19850
YTL19860
YyTL19870
YTL19880
YTL19890
YTL19900
YTL19910
YTL19920
YTL19930
2NSQ YTL19940
YTL19950
YTL19960
YTL19970
YTL19980
LCL1+2#N*##2+2%N+6 YTL19990
YTL20000
YTL20010
YTL20020
YTL20030
YTL20040
MAKE SURE ADDRESS IS EVEN YTL200-0
YTL20060
YTL20070
YTL20080
YTL20090
YTL20100
YTL20110
YTL20120
YTL20130
YTL20140
YTL20150
IF INVERTED FORWARDSs MOVE FROM TOP DOWN YTL20160
IF INVERTED OVER ITSELFs MOVE FROM TOP DOWNYTL20170
IF INVERTED BACKWARDSsMOVE FROM BOTTOM FSTYTL20180
YTL20190
LA1l + NSQ YTL20200
LC11(EVEN) + 2%N%*%2 yTL20210
YTL20220
YTL20230
YTL20240
YTL20250
YTL20260
EXPAND THIS WAY FOR INVERSION OVER ITSELF YTL20270
YTL20280
YTL20290
YTL20300
YTL20310
YTL20320
YTL20330
YTL20340
YTL20350
YTL20360



LPEND
INVERT

GO

INVE

GOOD

SQEZE

§T02

PNTDET

TXL
CLA
TZE
™I
CLA
TRA
PAX
TXH
TXL
CLA
SSM
STO
TRA
LXA
CALL
ZAC
STP
CLA
TZE
CALL
CLA
TSX
CLA
TSX
CLA
TsX
CALL
LXA
LXA
CLA
ADD
STA
CLA*
TIX
LOQ#*
FRN
STO

TIX
CLA
TZE
CLA
TRA
PXA
TZE
TRA
TRA
TRA
CALL
CLA
TSX
CLA
TSX
CLA*
TSX
CLA
TSX
CLA
TSX
CALL

GET29 1o %% N*##2 IN DECREMENT

YMBB CHECK FOR OPTIONAL DIAGONAL TERM PRINT

GO

*+3

=35 FIELD MUST BE NEGATIVE
MMME

097

*=33793 ONLY 1929 OR 3
GO+1e791 1 IS JUST DETERMINANT
NA

NA

*42

=0s7 CLEAR XR7 IF FIELD 2=0
INV4DS (##¢NAsIRR19 IRR29SCALEsDET oNDETXP)

NA

IRR1
GOOD
eFWRDe (e UNOG o 9 INVFMT)
IRR1
oFCNVerk
IRR2
oFCNVes &
SCALE
oFCNVaer &
oFFILo
NSQo 1l
TWONSQ9 2
LCll

NSQ

STO02
STO1
*+19291
STO1

*%9]

*+19291

SQEZEsl»l

IRR1

*43

=32

MMME .
007 CHECK OPTION FOR DET PRINT
MMMR

4497

PNTDET FIELD 2 = =3
MMMR FIELD 2 = =2
oFWRDo { sUNO6 e 9 DETPNT)

MA

oFCNVaer &

NA

oFCNVer &

YMAA

oFCNVaer 4

DET

eFCNVes &

NDETXP

oFCNVes &

oFFILe

ERROR PRINT

YTL20370
YTL20380
YTL20390
YTL20400
YTL20410
YTL20420
YTL20430
YTL20440
YTL20450
YTL20460
YTL20470
YTL20480
YTL20490
YTL20500
YTL20510
YTL20520
YTL20530
YTL20540
YTL20550
YTL20560
YTL20570
YTL20580
YTL20590
YTL20600
YTL20610
YTL20620
YTL20630
YTL20640
YTL20650
YTL20660
YTL20670
YTL20680
YTL20690
YTL20700
YTL20710
YTL20720
YTL20730
YTL20740
YTL20750
YTL20760
YTL20770
YTL20780
YTL20790
YTL20800
YTL20810
YTL20820
YTL20830
YTL20840
YTL20850
YTL20860
YTL20870
YTL20880
YTL20890
YTL20900
YTL20910
YTL209<20
YTL20930
YTL20940
YTL20950
YTL20960



196

MMM19

TRY3

RDBCD

RDBCD1

IN

RDDECM

GOODTP

READ1

CK19NL

TRA

ZET
TRA
NZT
TRA
CLA
TRA
ZET
TRA
TRA
CLA
TZE
STO
CALL
CALL
CLA
STA
CALL
CALL
TRA
CLA
TNZ
CLA
STO
suB
TZE
CLA
STO
TSX
LXD
CLA
STO
CLA
STO
CLA
STO
CALL
STO
CLA
TZE
XCA
MPY
XCA
ADD
ADD
TRA
NZT*
STZ*
CLA*®
suB
TNZ
LDQ#*
MPY *
XCA
suB
PAX
ADD

MMMR

294

TRY3

394

RDBCD

=16 FIELD 2 OR FIELD 3 =0
MMME

394

RODECM

LT

L& FIELDS 2 AND 3 ARE ZERO
RDBCD1 READ 1 BCD CARD
TAP1

oFVIOe (TAP1»TAPIB)

s FRDDe (TAPIBHTLEIN)

YMAA

IN+3

oFSLIe(%%y=14)

oFRTNo

DONE

4ol

*42

TAP CURRENT TAPE

READ+7

=5

GOODTP TAPE 5 IS PERMITTED
READ+7

TAPE

TPCKo & CHECK TAPE NOe
SPOT494

394

READ+5

204

READ+4

194

READ1+3

KRD(%*#%¢=19 IRROR9pKRDP4 yKRDP5 =0 9KRDPT)
TEMP CARD COUNT

IRROR

CK19NL=2

THOUSN

TEMP

MILYN

MMME

READ1+3

READ1+3

LAl

WOMNL ARE WE READING IN TO A NULL MATRIX

DONE IF NOTs ALLDONE
MMMA
MMNA

=1 M¥*N=1
0ol
=]

YTL20970
YTL20980
YTL20990
YTL21000
YTL21010
YTL21020
YTL21030
YTL21040
YTL21050
YTL21060
YTL21070
YTL21080
YTL21090
YTL21100
YTL21110
YTL21120
YTL21130
YTL21140
YTL21150
YTL21160
YTL21170
YTL21180
YTL211Y0
YTL21200
YTLR1210
YTL212<40
YTL21230
YTL21240
YTL21250
YTL21260
YTL21270
YTL21280
YTL21290
YTL21300
YTL21310
YTL21320
YTL21330
YTL21340
YTL21350
YTL21360
YTL21370
YTL21380
YTL21390
YTL21400
YTLZ21410
YTL21420
YTL21430
YTL21440
YTL21450
YTL21460
YTL21470
YTL21480
YTL21490
YTL21500
YTL21510
YTL21520
YTL21530
YTL21540
YTL21550
YTL21560



MM23A

MMM20

NSPACE

ADD
STA
CLA
TNZ
TIX
TRA
STZ#*
TRA
REM

CLA
STO
TRA
STZ
NZT
TRA
CLA
ADD
TZE
TSX
CLA
STO
TNZ
CALL
CALL
CLA
STO
TZE
CAS
TRA
TRA
TRA
AXT
ADD
ADD
STA
CLA
STO

LAll LAL11+M*N YTL21570
*+1 YTL21580
LEEDY YTL21590
CLRWRD IF NON=ZERO ELEMENTs CLEAR CODE WORD YTL21600
*=29191 YTL21610
DONE YTL21620
LAll CLEAR CODE WORD YTL21630
DONE YTL21640
YTL21650

MMM20 = QUTPUT ROUTINE FOR YTLO1l YTL21660
CONVERTED TO FORTRAN METHOD IN JUNE 1962 YTL21670
NEEDS (STH)» (FIL)s» (TSH)s (RTN) YTL21680
INSTRUCTION CARD ISy FIELD 1 = LOCATION OF MATRIX YTL21690
= 0 IF COMMENT IS TO BE YTL21700

PRINTED ON LINE = WORKS YTL21710
WITH CORE OR TAPE COMMENTYTL21720

FIELD 2 = 0s FOR NEW PAGE YTL21730

= 1 FOR NO SPACING YTL21740

FIELD 3 = 0 TO PRINT MATRIXsCHKSUM YTL21750

= 1 FOR CHECKSUM ONLY YTL21760

FIELD 4 = 0s IF MATRIX NOe WANTED YTL21770

= Ky IF 1 FULL TITLE CARD YTL21780

TO BE READ FROM TAPE K YTL21790

= 8000 OR GREATER THE YTL21800

COMMENT COMES FROM CORE YTL21810

THIS IS CONNECTED WITH YTL21820

NEW OPTION IN OPe CODE 19YTLZ21830

FIELD 5 = OPs CODE 20 YTL21840

MMM23A=-ENTRY POINT TO ALLOW MMM23 TO UTILIZE THE YTL21850
MATRIX IDENTIFICATION SECTION OF MMM20 YTL21860

FIRST PAGE HEADING AND NEW PAGE PRINT ARE yTL21870
USED BY MMM23 ALSO YTL21880
=1 MAP ROUTINE WAS CALLED YTL21890
MAP YTL21900
MMM20+1 YTL21910
MAP YTL219<40
le& IS THIS AN ON LINE COMMENT YTL21930
NSPACE YESe DO NOT CHECK DIMENSIONS YTL21940
MA YTL21950
NA YTL21960
*42 YTL21970
CKDM1 4 CHECK DIMENSIONS IN FIELD 1 YTL21980
YMBB YTL21990
SPACE IS FIELD 2 BLANK YTL22000
NSPACE YTL22010
oFWRDe { ¢« UNOG ¢ s NPAGE) YTL22020
oFFILoe YTL22030
YMNC YTL22040
TTLE YTL22050
PNTNO IS FIELD 4 BLANK YTL22060
=22 1S IT A TAPE NO. YTL22070
*+3 NO YTL22080
TPTLE YES YTL22090
TPTLE YES ¥YTL22100
1491 CORE TITLEs COPY INTO TITLE YyTL22110
=14 YyTL22120
YSHIFT YTL22130
*41 YTL22140
*%gl YTL22150
TITLE+14y1 YTL22160

197



198

TIX

TRA
TPTLE CALL
CALL
CALL

CALL
PNTTLE CLA
TNZ

CALL

CALL

CALL

TRA
WRTCMT CALL
CALL

CALL

CLA

STO

TRA

PNTNO CLA
STO

NZT

TRA

CLA

ADD

TNZ

ZET

TRA
NOTITL CLA
TRA
PRNTFL CALL
CLA®

T8X

CALL

CKSM LDQ
MPY

XCA

PAX

ADD

PAX

ADD

STA

PXA

ACL

TIX

SLW
CALL

CLA

TSX

CLA

TSX

CLA

TSX
CALL

CLA

TZE
CALL
CALL

NZT

TRA

ANN20 ZET

*#=249191

PNTTLE

oFVIOe (YMNC»TAPL1IB)
eFRDDe (TAPL1IB»TLEIN)
oFSLIW(TITLE=14)

oFRTNe
YMAA
WRTCMT

«FPRN ¢ (TLEOUT)

CHECK FOR ON LINE PRINT

oFSLOG (TITLEy=14)

oFFIL
DONE

oFWRD o (eUNOG o9 TLEOUT)
oFSLOG(TITLEy=14)

oFFILe
=14
LINE
PNTNO+2
=12
LINE
YMAA
NOTITL
MA

NA
PRNTFL
TTLE
DONE
=7
MMME

LINE 1 OF ROW 1 STARTS ON LINE 14

LINE 1 OF ROW 1 STARTS ON LINE 12

GO AHEAD AND PRINT IF M OR N IS NON-ZERO
DIMENSIONS ARE ZEROs WAS A TITLE PRINTED
YESs O DIMENSIONS HERE CAUSE AN EXIT

YTL22170
YTL22180
YTL22190
YTL22200
YTL22210
YTL22220
YTL22230
YTL22240
YTL22250
YTL22260
YTL22270
YTL22280
YTL22290
YTL22300
YTL22310
YTL22320
YTL22330
YTL22340
YTL22350
YTL22360
YTL22370
YTL22380
YTL22390
YTL22400
YTL22410
YTL22420
YTL22430
YTL22440

NOsTHEY ARE TRYING TO PRINT A 0 BY O MATRIXYTL22450

oFWRDo ( sUNOG6 o 9yMATNO)

YMAA

eFCNVer &

oFFILo
MA
NA

092
=3
09l
YMAA
*42

090
*kyl

*=l9lol

CHKSUM

LOAD INDEX FOR FORMAT CHECK

COMPUTE CHECK SUM OF MATRIX

oFWRD o ( e UNOS ¢ $ORDSUM)

MA

oFCNVer &

NA

oFCNVae 4

CHKSUM

oFCNVer

oFFlILoe
ANULL
ANNZ20

oFWRD o { ¢ UNOG o s NULMAT)

oFFiLe
MAP
ouT20
MAP

NOT MAP
WAS MAPPING CALLED

YTL22460
YTL22470
YTL22480
YTL22490
YTL22500
YTL22510
YTL22520
YTL22530
YTL22540
YTL22550
YTL22560
YTL22570
YTL22580
YTL22590
YTL22600
YTL22610
YTL22620
YTL22630
YTL22640
YTL22650
YTL22660
YTL22670
YTL22680
YTL22690
YTL22700
YTL22710
YTL227<40
YTL22730
YTL22740
YTL22750
YTL22760



FMTCK

FLPPT

FMTDEF

LOOP

PRNT1

FIXPRT

PRNT

TRA
ZET
TRA
P XA
ADD
STA
AXT
CLA
TNZ
TXI
ANA
TNZ
TIX
LDQ
MPY
XCA
STZ
SXA
sus
TZE
STZ
TRA
CLA
STO
CLA
STO
CLA
STA
STZ
CLA
PAX
AXT
ADD
STA
CLA
TZE
CALL
TRA
CALL
CLA
TSX
CLA
TSX
TIX
CALL
CLA
CAS
TRA
TRA
ADD
STO
cLs
suB
ADD
LbQ
TLQ
XCA
MPY
XCA
CAS

MMM23
YMCC
CSMOLY
092
LALll
FMTCK
09l
*%92
*42
*#4+39191

YES
IS ONLY CHECK SUM WANTED

YES
NO

EXAMINE MATRIX TO FIND 1

=20377400000000 FLOATING POINT ELEMENT

FLPPT
FMTCK9291
MA

NA

CHKSUM
CHKSUM»s 1
CHKSUM
FLPPT
WHCHFT
FMTDEF
=]
WHCHF T
=]

1

LAll
PRNT
CHKSUM
NA

092
Tl
PRNT
PRNT
WHCHF T
FIXPRT

IF FLe PT » USE E FORMAT

0 IF INTEGER FORMAT

=1 IF FLOATING POINT FORMAT

COUNT OF ROWS

ZERO FOR NEW PAGE TRANSFER

COLUMN COUNT
START COUNT OF ELEMENTS ON ONE LINE
INCREMENT PRINT ADDRESS BY 1 ROW

oFWRD e ( e UNOG o 9 FLPPNT)

PRNT=2

oFWRDo { eUNO6 o » INTPNT)

I
oFCNVoo &
*n92
oFCNVoséh
COLUMN» 291
oFFILe

I

MA

ouT20
ouT20

=1

&

LINE

=]

=54

=3
KEPPNT

=7

NA

ROW INDEX

1S THIS ROW FINISHED

YESs ARE ALL ROW FINISHED

MORE ROWS LEFT

FIND OUT IF THERE ARE AT LEAST
3 LINES AVAILABLE FOR THIS NEW ROW

3 OR LESS LINES AVAILABLE = K

IS K SUFFICIENT TO HOLD 1 ROW

YTL22770
YTL22780
YTL22790
YTL22800
YTL22810
YTL22820
YTL22830
YTL22840
YTL22850
YTL22860
YTL22870
YTL22880
YTL22890
YTL22900
YTL22910
YTL22920
YTL22930
YTL22940
YTL22950
YTL22960
YTL22970
YTL22980
YTL22990
YTL23000
YTL23010
YTL23020
YTL23030
YTL23040
YTL23050
YTL23060
YTL23070
YTL23080
YTL23090
YTL23100
YTL23110
YTL23120
YTL23130
YTL23140
YTL23150
YTL23160
YTL23170
YTL23180
YTL23190
YTL23200
YTL23210
YTL23220
YTL23230
YTL23240
YTL23250
YTL23260
YTL23270
YTL23280
YTL23290
YTL23300
YTL23310
YTL23320
YTL23330
YTL23340
YTL23350
YTL23360

199



200

COLUMN

CLOSIT
NEWPGE

COTLE

BACK

KEPPNT

CSMOLY

ouT20

MMM21

TRA
TRA
CLA
STO
TRA
TIX
AXT
CLA
TNZ
CLA
ADD
STO
STZ
CLA
CAS
TRA
TRA
TRA
CALL
CLA
TNZ
CALL
CLA*
TSX
CALL
TRA
CALL
CALL
CALL
CLA
STO
PXA
CAS
TRA
TRA
TRA
CLA
TNZ
CLA
ADD
STO
TRA
CALL
CALL
TRA
CALL
CALL
TRA

TSX
TsX
CLA
TZE
CLA
TRA
LbQ
STQ
MPY
XCA

KEPPNT

KEPPNT

=]

CHKSUM

NEWPGE NOT ENOUGH »START NEW PAGE
PRNTslsl STILL PRINTING ROW Is SAME LINE
Tyl START COUNT OF ELEMENTS IN A LINE
SPACE ARE WE SUPPRESSING NEW PAGES
PRNT IGNORE LINE COUNT IF SPACE NOT ZERO
LINE START NEW LINE

=1

LINE

CHKSUM 2ERO CONTROL FOR NEW PAGE TRANSFER
LINE

=54 ARE WE ABOUT TO PRINT LINE 55
CLOSIT

PRNT

PRNT

oFFIL

TTLE WHICH TITLE TO PRINT

CDTLE

oFWRD o ( «UNO6 o s NWPGEL)

YMAA

oFCNVaes 4

oFFILoS

BACK

o FWRD e (s UNOG6 o s NWPGE2)

oFSLOG(TITLEY=14)

sFFILo

=8 RESET LINE COUNT

LINE

090

CHKSUM

STPGE RETURN TO MMM23

PRNT1 PRINT ROW INDEX AT START OF PAGE
LOOP NEW ROW AT START OF PAGE

SPACE DO NOT INCREMENT COUNT IF SPACING IGNORED

LOOP

LINE START NEW ROW ON CURRENT PAGE
=2

LINE

LOCP

oFWRDo (e UNQ6 ¢ s CSMPT)

oFFILe

DONE

oFWRDe (e UNO6 oo FINAL)

oFFIL

DONE

PACKAGE 12 MMM21

DIAGONAL INVERSE

CKDM1 94

CKDGlo &

ANULL

*43

=11 NULL MATRIX WILL NOT INVERT

YTL23370
YTL23380
YTL23390
YTL23400
YTL23410
YTL23420
YTL23430
YTL23440
YTL23450
YTL23460
YTL23470
YTL23480
YTL23490
YTL23500
YTL23510
YTL23520
YTL23530
YTL23540
YTL23550
YTL23560
YTL23570
YTL23580
YTL23590
YTL23600
yTL23610
YTL23640
YTL23630
YTL23640
YTL23650
YTL23660
YTL23670
YTL23680
YTL23690
YTL23700
YTL23710
YTL23720
YTL23730
YTL23740
YTL23750
YTL23760
YTL23770
YTL23780
YTL23790
YTL23800
YTL23810
YTL23820
YTL23830
YTL23840
YTL23850
YTL23860
YTL23870
YTL23880
YTL23890
YTL23900
YTL23910
YTL23920
YTL23930
YTL23940
YTL23950
YTL23960



CORE

MMM22

OUTR

MIDL

INNR

PAX
ADD
STA
suB
ADD
STA
CLA
STO
TsSX
CLA
FOP
sTQ
TIX
e
TRA
TRA
CLA
TRA

TSX
ZET
STZ*
2ET
STZ*
CLA
STO
LbQ
MPY
XCA
STO
TSX
CLA
PAX
ADD
STA
suB
ADD
STA
CLA
STA
LbQ
MPY
XCA
suB
TZE
TRA
AXT
CAL
ACL
SLW
CLA
AXT
STO
STO
XCA
FMP
TXI
TIX
LDQ

CHKCOR s &
=140
L2 XY
'*.1
COREs»1lsl

*42

MMMR

=10

MMME

PACKAGE 13 MMM
FORM P1 MATRIX
CKDM1294

ANULL

LALll

BNULL

LB1l1l

=25

NC

MA

NA

MC
CHKCOR»» &
MC

094
LALlL
INNR+6
LAll
LB1l1l
INNR+2
LCll
INNR
NB

MB

MC
OQUTR
MMMCF
2592
INNR
=25
INNR
=1e¢0
591
CELL]
*%92

*k9h
*41929=1
INNRo 11l
CELL1

22
CHECK DIMENSIONS IN FIELDS 1s2

A IS NULL

B IS NULL

YTL23970
YTL23980
YTL23990
YTL24000
YIiLzh(h1
YTILZAOAO
YTL24030
YTL24040
YTL24050
YTL24060
YTL24070
YTL24080
YTL24090
YTL24100
YTL24110
YTL24140
YTL24130
YTL24140
YTL24150
YTL24160
YTL24170
YTL24180
YTL24190
YTL24200
YTL24210
YTL24220
YTL24230
YTL24240
YTL24250
YTL24260
YTL24270
YTL24280
YTL24290
YTL24300
YTL24310
YTL24320
YTL24330
YTL24340
YTL24350
YTL24360
YTL24370
YTL24380
YTL24390
YTL24400
YTL24410
YTL24420
YTL24430
YTL24440
YTL24450
YTL24460
YTL24470
YTL24480
YTL24490
YTL24500
YTL24510
YTL24520
YTL24530
YTL24540
YTL24550
YTL24560
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ok ok %k %k % % % %k X Xk %k %k %k %k k ¥k X

MMM23

STOZE

FMP
TIX
TIX
CLA
ZET
STO*
ZET
STO*
TRA

ZET
TRA
NZT
TRA
CLA*®
SSP
STO
TRA
STZ
CALL
CLA
TSX
CALL
CLA
ADD
sTO
STZ
sTZ
CLA
LoQ
TLQ
CLA
TRA
CLA
TLQ
XCA
suB
AXT
suB
TM™MI
TXI
PXA
PAX

xkgh
MIDL 9290
OUTRe4 1l
WDMNL
ANULL
LAll
BNULL
LB11
MMMR

MMM23 - MATRIX MAPPING OR CHECKSUM ROUTINE

ADDED TO YTLO1l JUNE 1962
NEEDS (STH)s (FIL)» AND MMM20

INSTRUCTION CARD 1Sy FIELD 1

LOCATION OF MATRIX

FIELD 2 = 0 FOR NEW PAGE
= 1 FOR NO SPACING
FIELD 3 = ADDRESS OF NUMBER FOR

ZERO LEVEL CHECKING=
A(IsJ) MAPPED AS ZERO IF
LESS THAN OR EQUAL TO
THIS NUMBERe
FIELD & = 0 IF MATRIX NOs WANTED
K IF 1 FULL TITLE
CARD TO BE READ
FROM TAPE K
FIELD 5 = OPe CODE 23

PICK UP A NUMBER OF VARIABLES FROM MMM20 WHICH ARE
MARKED BY ASTRISK IN COL 73

ANULL
THRU
YMCC
STOZE
YMCC

LEVEL
*42
LEVEL

A 1S NULL

STORE NUMBER FOR ZERO LEVEL TESTING

oFWRD e (eUNO6osLVLPT)

LEVEL
oFCNVer &
oFFILe
LINE
=2
LINE
SVCLPT
NCLPT
=110
NA

*43
=34
MMME
=9
LESS10

=10
191
=10
*42
*=29191
0yl
092

INCREASE LINE COUNT FOR EXTRA TITLE

ZERO COUNT FOR COLUMN IeDe COUNT
ZERO FLAG FOR NEW PAGE COLUMN 1D
GO AHEAD WITH MAPPING

TOO BIG TO MAP

NOs PROCEED WITH MAPPING

LESS THAN 10 COLUMNS

MORE THAN 10 COLUMNS

FIND NUMBER OF COLUMN LABELS = LABEL
TO GO AT EACH INCREMENT OF 10 COLUMNS

IF N = K*10 = Oy IT WILL BE + 0
COUNT OF LABELS LEFT IN XR1

YTL24570
YTL24580
YTL24590
YTL24600
YTL24610
YTL24620
YTL24630
YTL24640
YTL24650
YTL24660
YTL24670
YTL24680
YTL24690
YTL24700
yTL24710
YTL24720
YTL24730
YTL24740
YTL24750
YTL24760
yTL24770
YTL24780
YTL24790
YTL24800
yTL24810
YTL24820
YTL24830
YTL24840
YTL24850
YTL24860
YTL24870
YTL24880
YTL24890
YTL24900
YTL24910
YTL24920
YTL24930
YTL24940
YTL24950
YTLZ4960
YTL24970
YTL24980
YTL24990
YTL25000
YTL25010
YTL250<40
YTL25030
YTL25040
YTL25050
YTL25060
YTL25070
YTL25080
YTL25090
YTL25100
YTL25110
YTL251<40
YTL25130
YTL25140
YTL25150
YTL25160



STO SVCLPT SAVE COUNT OF LABELS YTL25170

CLPT  CALL «FWRD 4 (sUNO6 4 $COLPT) YTL25180
PXA 040 YTL25190

PP1 ADD =10 YTL25200
PAX 045 YTL25210

TSX oFCNVe st PRINT LABEL ON EACH 10 COLUMNS YTL25220

PXA 045 YTL25230

TIX PP1y19l YTL25240

CALL oFFILe YTL25250

CALL «FWRD s ( sUNO6 ¢ 9COLPT1) PRINT TO IDENTIFY COLSeYTL25260

CLA =0200000000000 YTL25270

TSX oFCNVaré YTL25280

TIX *=29291 YTL25290

CALL oFFILe YTL25300

CLA NCLPT IS THIS THE FIRST PAGE YTL25310

TNZ NSPCE=2 NOs THIS WAS PRINT ON NEW PAGE YTL25320

LESS10 CLA =10 YTL25330
STO TESTI COUNT FOR IDENTIFYING EVERY 10 TH ROW YTL25340

CLA =1 YTL25350

sTO 1 ROW COUNT YTL25360

CLA LALl ADDRESS OF MATRIX = YTL25370

STA TESTIJ YTL25380

CLA ==1 YTL25390

STO CHKSUM SET UP RETURN FROM MMM20 NEW PAGE PRINT YTL25400

MRROWS CLA NA YTL25410
PAX 011 NUMBER OF COLUMNS YTL25420

ADD TESTIU INCREMENT ADDRESS OF CURRENT ROW YTL25430

STA TESTIJ YTL25440

CLA =0606060606060 YTL25450

AXT 1992 YTL25460

STO ROW+1952 FILL 1 ROW OF MAP WITH BLANKS YTL25470

TIX *=1y291 YTL25480

PXA ROW»0 YTL25490

CLA *=1 YTL25500

STA RWCELL SET UP ADDRESS OF 1 ST CELL OF ROW YTL25510

AXT 692 YTL25520

CAL ZERO+62 YTL25530

RWCELL ANS *x ZERO CURRENT COLUMN POSITION YTL25540
TESTIJ CLA *¥y] YTL25550
SsP i YTL25560

CAS LEVEL IS ELEMENT (I1sJ) GREATER THAN GIVEN LEVEL YTL25570

TRA *43 YES YTL25580

TRA NCHNG EQUAL YTL25590

TRA NCHNG LESS THAN YTL25600

CAL DOLSGN+6 92 GREATER THAN LEVEL YTL25610

ORS* RWCELL PUT $ IN CURRENT POSITION YTL25620

TRA %43 YTL25630

NCHNG CAL POINT+642 PUT DECIMAL POINT IN IF NO. IS BELOW LEVEL YTL25640
ORS* RWCELL YTL25650

TIX KPGONG s 141 YTL25660

CLA SPACE YTL25670

TNZ NSPCE YTL25680

CLA LINE YTL25690

CAS =54 YTL25700

TRA NEWPGE TO MMM20 YTL25710

TRA *+1 YTL25720

ADD =1 YTL25730

STO LINE YTL25740

TRA NSPCE YTL25750

KPGONG TIX RWCELL=1s29s1 HAVE WE USED A FuLL CELL OF ROW YTL25760
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STPGE

NOID

NSPCE

RWIDNT

TSTLMT

THRU

ouT

*

MMM24

*
*

MMM25

SR1

CLA
ADD
STA
TRA
NZT
TRA
CLA
STO
LXA
LXA
TRA
CLA
STOQ
TRA
CLA
STO
CLA
sus
TZE
CALL
CALL
CALL
TRA
CALL
CLA
TSX
CALL
CALL
CLA
ADD
STO
CLA
CAS
TRA
TRA
ADD
STO
TRA
CALL
CALL
TRA

CLA
SSP
TSX
STO
T8X
CALL
TRA

TSX
TSX
CLA
STA
LDQ
STQ
TsX

RWCELL
=1
RWCELL
RWCELL=2
SVCLPT
NOID

=1

NCLPT
SVCLPT»1
SVCLPTe2
CLPT

a7

LINE
NSPCE

=9

LINE

1

TESTI
RWIDNT

WANT TO USE NEXT CELL OF ROW

ARE THERE MORE THAN 10 COLUMNS
NO
YESy PUT A 1 IN FLAG

PRINT NEW PAGE COLUMN 1eDe
COLUMN 1eDe IS NOT NECESSARY

RETURN FROM PRINTING COLUMN leDe

DO WE PRINT ROW IDENTIFICATION

oFWRD o ( «UNO6 s sRWPRNT)
oFSLOs (ROW»=19)

oFFILe
TSTLMT

oFWRDo («UNO6 s 9sRWIDPT)

TESTI
oFCNV e 4

eFSLOe (ROW»=19)

oFFILo
TESTI
=10
TEST1
I

MA
THRU
THRU
a]l

I
MRROWS

ARE WE DONE
YES

NO

oFWRD o ( sUNO6 o9 FINLPT)

oFFILS’
DONE

MMM24 = UNLOAD TAPE UNIT
FIELD 2 = TAPE NUMBER X 10%%6
NEEDS LIBRARY ROUTINE UNLOAD

294

TP 4

TAPE

TPCKy &
UNLOAD (TAPE)
DONE

GET TAPE NUMBER

IS IT A VALID NUMBER

PACKAGE 16 MMM25
SQUARE ROOT OF A DIAGONAL

CKDM1 94
CKDGl 4

CHKCOR» 4

CHECK DIMENSIONS IN FIELD 1

PRINT ROW WITH IDENT.

YTL25770
YTL25T80
YTL25790
YTL25800
YTL25810
YTL25820
YTL25830
YTL25840
YTL25850
YTL25860
YTL25870
YTL25880
YTL2s8vyo
YTL25900
YTL25910
YTL25920
YTL25930
YTL25940
YTL25950
YTL25960
YTL25970
YTL25980
YTL25990
YTL26000
YTL26010
YTL260<40
YTL26030
YTL26040
YTLZ6050
YTL26060
YTL26070
YTL26080
YTL260Y0
YTL26100
YTL26110
YTL26120
YTLZ26130
YTL26140
YTL26150
YTL26160
YTL26170
YTL26180
YTL26190
YTL26200
YTL26210
YTL26220
YTL26230
YTL26240
YTL26250
YTL26260
YTL26270
YTL26280
YTL26290
YTL26300
YTL26310
YTL26320
YTL26330
YTL26340
YTL26350
YTL26360



LbQ
MPY
XCA
PAX
STA
ACL
STA
PXA
ACL
ZET
TRA
STA
SR& AXT
SR5 CLA
STO
TZE
TPL
CLA
TRA
CALL
SR6 STO
TIX
TTR

MM26 TRA

* Xk XX K K K x

* %k %X % X ¥ % x * ¥ kX *

MMM27 CLA
SLW
STRT27 CLA
TSX
TRA
TRA
TSX
ST0
CORLOC CLA
TZE
TSX

NA
MA

[JF XD

SR&

LAll

SR5

094

LC11

ANULL

NMPY A IS NULL

SRé

*xy] *#% [S MN

*ky] #% IS LA11+MN

SQROOT

SRé6

*#43

=12 NEGATIVE ELEMENT

MMME

SQRT(SQROOT)

*g] #% 1S LC11+MN

SR59191

MMMR

MMM26 = CALL IN NEW LINK OF CHAIN

FIELD 1 = TAPE NUMBERs MUST BE
192y OR 3
FIELD 4 = LINK NUMBER

DONE

OPERATION CODE 27 = FIXED POINT INCREMENT
OR DECREMENT OF A SINGLE CORE LOCATION
OR IN A CORE PROGRAM IT CAN BE
1000 + 101 + Jy WHERE I IS THE NUMBER
OF CARDS FORWARD OR BACKWARDS FROM
THIS INSTRUCTIONs AND J IS THE
FIELD WITHIN THE INSTRUCTIONeIF
NEGATIVEy COUNT IS BACKWARDS.
FIELD 1 = CORE LOCATION TO BE INCREMe/DECREM.
FIELD 2 BLANK IF FIELD 4 IS THE INCREMENT
FIELD 2 NON-ZERO IF FIELD & IS THE INCREMENT LOCATION
FIELD 3 BLANK IF RESULT GOES INTO FIELD 1 LOCATION
OTHERWISEs RESULT GOES INTO LOCATION OF FIELD 3
FIELD 4 = NUMBER TO BE ADDED TO CONTENTS OF FIELD 1
OR LOCATION OF NUMBER TO BE ADDED

FIELD 5 = 27

FIELD 3 IS NEGATIVE(OR CONTENTS IS NEGATIVE)
FOR A DECREMENT OF CELL IN FIELD 1

FXADD
ADDSUB
YMAA
CHKRNG4
ZROER
CORLOC
RELADR 4
YMAA
YMCcC
NOCHK3
CHKRNG s 4

YTL26370
YTL26380
YTL26390
YTL26400
YTL26410
YTL26420
YTL26430
YTL26440
YTL26450
YTL26460
YTL26470
YTL26480
YTL26490
YTL26500
YTL26510
YTL26520
YTL26530
YTL26540
YTL26550
YTL26560
YTL26570
YTL26580
YTL26590
YTL26600
YTL26610
YTL26620
YTL26630
YTL26640
YTL26650
YTL26660
YTL26670
YTL26680
YTL26690
YTL26700
YTL26710
YTL26720
YTL26730
YTL26740
YTL267250
YTL26760
YTL26770
YTL26780
YTL26790
YTL26800
YTL26810
YTL26820
YTL26830
YTL26840
YTL26850
YTL26860
YTL26870
YyTL26880
YTL26890
YTL26900
YTL26910
YTL26920
YTL26930
YTL26940
YTL26950
YTL26960
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NOCHK3

USEFLD
ADDSUB

RELADR

BACKSK

FINDCL

FLDERR

* %X ¥ X%

TRA
TRA
TSX
STO
CLA
TNZ
CLA
CAS
TRA
TRA
TRA
CLA
ADD
STO
CLA*
TRA
CLA
PZE
ADD*
ZET
TRA
STO*
TRA
STO*
TRA
STO
CLA
TNZ
CLA
TRA
CLA
SsP
suB
XCA
ZAC
DvP
CAS
TRA
TRA
STO
MPY
sTQ
CLA
T™I
CLA
suB
ADD
TRA
CLA
ADD
suB
SSM
ADD
TRA
CLA
TRA

ZROER
NOCHK 3
RELADR 4
YMCC
YMBB
USEFLD
YMNC
PROGLO
*4+3
*42
USEFLD
YMNC
YSHIFT
YMNC
YMNC
*42
YMNC

0

YMAA
YMCC
*43
YMAA
DONE
YMCC
DONE
SAVEF
KEY
*+3
=24
MMME
SAVEF

TOPPOS

=10

=6
FLDERR
*41
FLDSKP
=6
CELSKP
SAVEF
BACKSK
CELSKP
=7
FLDSKP
FINDCL
CELSKP
=7
FLDSKP

INST
1e4
=33
MMME

OPERATION CODE 28 - MERGE OF MATRIX A
AND MATRIX A+l

YTL26970
YTL26980
YTL26990
YTL27000
YTL27010
YTL27020
YTL27030
YTL27040
YTL27020
YTL27060
YTL27070
YTL27080
YTL27090
YTL27100
YTL27110
YTL27120
YTL27130
YTL27140
YTL27150
YTL27160
YTL27170
YTL27180
YTL27190
YTL27200
ytL27210
YTL27220
YTL27230
YTL27240
YTL27250
YTL27260
YTL27270
YTL27280
YTL2T7290
YTL27300
YTL27310
YTL27320
YTL27330
YTL27340
YTL27350C
YTL2736C
YTL27370
YTL27380
YTL27390
YTL27400
YTL27410
YTL27420
YTL27430
YTL27440
YTL27450
YTL27460
YTL27470
YTL27480
YTL27490
YTL27500
YTL27510
YTL27520
YTL27530
YTL27540
YTL27550
YTL27560



* %k %k X k % Xk ¥ %k kX ¥ * kX X%

MMM28

GETNB

GETMB

LDMB
STMA

LbQ
MPY
XCA
ADD
ADD
STA
ADD
STA
CLA
STO
SuB
TNZ
CLA
STO
ADD
STO*
XCA
MPY
XCA
ADD
STA
TSX
LDQ*
MPY #
XCA
PAX
ADD
ADD
STA
CLA
ADD
STA
CLA
suB
TNZ
STZ#*
TRA
CLA
TZE
STZ#*
CLA
STO
TIX
AXT
STZ*
TIX

FIELD 1 =POSITION NUMBER Ne MATRIX IN
POSITION N+1 MERGED WITH MATRIX IN POSITION
Ne RESULTING MATRIX IN POSITION N

FIELD 2 =BLANK

FIELD 3 = BLANK

FIELD 4 = MAME OF MERGED MATRIX

FIELD 5 = 28

MA
NA

LAll
=1
GETMB
=]
GETNB
*¥

NB

NA
MMMCF
*#

MB

MA
MMMA

NA

LALl
STMA
CKDM1294
GETNB
GETMB

091
GETNB
=1
LDMB
GETNB
=1
*41
* %
WDMNL
*43
*e=3
LDMB
ANULL
LDMB
LAll
*¥g]
Q¥*yl
LDMBylyl
31
LDMB
#=19lyl

L(MB)
L(NB)
NB

COLUMN NUMBERS INCOMPATIBLE
MB

NEW NUMBER OF ROWS

NUMBER OF WORDS TO MOVE

LB11

IS POSITION N+1 NULL
NO

CLEAR OUT CODE WORD

IS POSITION N NULLs N+1 NOT NULL
NO

YTL27570
YTL27580
YTL27590
YTL27600
YTL27610
YTL27620
YTL27630
YTL27640
YTL27650
YTL27660
YTL27670
YTL27650
YTL27690
YTL27700
YTL27710
YTL27720
YTL27730
YTL27740
YTL27750
YTL27760
YTL27770
YTL27780
YTL27790
YTL27800
yTL27810
YTL27820
YTL27830
YTL27840
YyTL27850
YTL27860
YTL27870
YTL27880
YTL27890
YTL27900
YTL27910
YTL279<40
YTL27930
YTL27940
YTL27950
YTL27960
YTL27970
YTL27980
YTL27990
YTL28000
YTL28010
YTL28020
YTL28030
YTL28040
YTL280°0
YTL28060
YTL28070
YTL28080O
YTL28090

CLEAR CODE WORD WHEN POSe N NULLy N+1 NOT NYTL28100

LB11+MB*NB
LA11+(MA+MB) %*NA

YTL28110
yTL28120
YTL28130
YTL28140
YTLZ28120
YTL28160
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L IMOK

ZROSRT

ZROER

* %k % % % X X % ¥ %

MMM30Q

NCNFBS

CLA
STO*
TRA

CLA
TSX
TRA
TRA
TSX
ADD
CAS
TRA
TRA
TRA
suB
CAS
TRA
TRA
STA
CLA
PAX
TZE
TPL
CLA
TRA
CLA
ADD
STA
suB
PAX
STZ
TIX
TRA
CLA
TRA

CLA
STO
CLA
suB*
TZE
CLA
TRA
CLA
SuB#*
TNZ

YMNC
YMAA
DONE

MMM29=CLEAR CORE

FIELD 1 IS THE STARTING ADDRESS OF CLEAR

FIELD 4 IS THE NUMBER OF LOCATIONS
IF ZERO$CORE IS CLEARED TO 32563

YMAA

CHKRNG»» &

ZROER

*42

RELADR 4

YMNC INCREMENT o IF ANY

HICORE

*+43

L IMOK

LIMOK

YSHIFT

HICORE

TEST2+3

*41

ZROSRT

YMNC INCREMENT

Osl

*4l

ZROSRT

=30 NEGATIVE INCREMENT

MMME

HICORE

=]

ZROSRT

YMAA

09l

*%91

*emlplyl

DONE

=29

MMME

MMM30 9 MMM31 sMMM32yARE THE MULTIPLY

AND ADD ROUTINES CORRESPONDING TO MMMé»
MMMT7 9 ANDMMMB8 A CHECK IS MADE TO SEE
THAT THERE 1S A CONFORMABLE MATRIX IN
THE POSITION OF FIELD 34AND THEN IT
TRANSFERS CONTROL TO MMM6¢MMMT4OR

MMM8e THE INITIALIZING OF THE SUMMING
MATRIX IS LEFT UP TO THE USER

=1
MAD
MA
LOCMC
*43

=31 SUMMING MATRIX NON=CONFORMABLE

MMME
NB

LOCNC
NCNFBS NON=-CONFORMABLE

YTL28170
YTL28180
YTL28190
YTL28200
YTL28210
YTL28220
YTL28230
YTL28240
YTL28250
YTL28260
YTL28270
YTL28280
YTL28290
YTL28300
YTL28310
YTL28320
YTLZ28330
YTL28340
YTL28350
YTL28360
YTL28370
YTL28380
YTL28390
YTL28400
YTL28B410
YTL28440
YTL28430
YTL28440
YTL28450
YTL28460
YTL28470
YTL28480
YTL28490
YTL28500
YTL28510
YTL28520
YTL28530
YTL28540
YTL28550
YTL28560
YTL28570
YTL28580
YTL28590
YTL28600
YTL28610
YTL2B6ZO
YTL28630
YTL28640
YTL28650
YTL28660
YTL28670
YTL28680
YTL28690
YTL28700
YTL28710
YTL28720
YTL28730
YTL28740
YTL28750
YTL28760



CLA WDMNL YTL28770

SUB#* Lci11 YTL28780

TNZ *42 YTL28790

STZ MAD YTL28800

TRA MMMé6 yTL28810

* YTL28820
MMM31 CLA =] YTL28830
STO MAD YTL28840

CLA MA YTL28850

SuB#* LOCMC YTL28860

TNZ NCNFBS NON=CONFORMABLE YTL28870

CLA MB YTL28880

SUB#* LOCNC YTL28890

TNZ NCNFBS NON=CONFORMABLE YTL28%00

CLA WDMNL YTL28910

SuB#* LCll YTL28940

TNZ *42 YTL28930

STZ MAD YTL28940

TRA MMM 7 YTL28950

* YTL28960
MMM32 CLA =1 YTLZ8970
STO MAD YTL28980

CLA NA YTL28990

suB#* LOCMC YTL29000

TNZ NCNFBS NON=CONFORMABLE YTL29010

CLA NB YTL29020

SUB#* LOCNC YTL29030

TNZ NCNFBS NON=CONFORMABLE YTL29040

CLA WDMNL YTL29050

SUB#* LC11 YTL29060

TNZ *42 YTL29070

STZ MAD YTL29080

TRA MMM8 YTL29090

» YTL29100
* AS MMM 27 BUT SUB IS USED yTL29110
» YTL291<0
»* YTL29130
MMM33 CLA FXSuB YTL29140
SLW ADDSUB YTL29150

TRA STRT27 YTL29160

» YTL29170
* FOLLOWING ARE ALL YTLO1l CONSTANTS AND FORMATS YTL29180
» YTL29190
* YTL29200
* THE FOLLOWING IS A SET OF CELLS THAT YyTL29210
i ARE SET UP TO FACILITATE DUMPING IN YyTL29220
* CHARET» YTL29230
ERRCDE PZE 0 ERROR CODE YTL29240
BCI 19ERRCDE YTL29250

TAPE BSS 3 TAPE NOyALSO FILEsMATRIX SPACING YTL29260
BCI 19 TAPE YTL29270

* LAST INS TAPE+1 o TAPE+2 YTL29280
* o . YTL29290
* FSF oFILE COUNT IN DECRe 0 YTL29300
* BSF oFILE COUNT =1 IN DECRee 0 YTL29310
* FSR ¢ 2#MATRIX COUNT IN DECRe 0 YTL29340
* FSFpFSR «2#MATRIX COUNT IN DECRe FILE COUNT IN DECR YTL29330
* YTL29340
SAVE BSS 16 MATRIX ID YTL29350
MATID EQU SAVE YTL29360
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KEY
CORPRG

*
PHYSCT
INSCNT
XMODE
INST
S AVKEY
MCROCT
RETURN
PRGLOC

WHCHF T
TAP1IB
TAPIB
READ
KRDP1
KRDP4
KRDP5
KRDP7
TAPEIB
ADRESDA
SEPE
LocC
TAP
SQROOT
TAP1
FPTTRA
TMPFPT
XR1
XR2
XR4
YSHIFT
IRROR
INS
#*
»
IR1
IR2
IR3
IR4
IR5
IR6
IR7
PARTON
FIRST

BCI
PZE
EQU
BCI

PZE
PZE
PZE
PZE
PZE
PZE
BSS
BSS

PZE
PZE
PZE

PZE
PZE
PZE
BSS
EQU
EQU
EQU
EQU
PZE
PZE
PZE
BSS
PZE
PZE
PZE
TRA
PZE
PZE
PZE
PZE
PZE
PZE
PZE

PZE
PZE
PZE
PZE
PZE
PZE
PZE
ocT
PZE

1yMATID

KEY
1+ CORPRG

THESE ARE CELLS WHICH MAY BE USEFUL

0
0

ISCELLANEOUS

@ OO0OOXOOO

READ+1
READ+4
READ+5
READ+7T
0

DATA

oOoOowo

FPSPIL
0

*Hy2

PHYSICAL COUNT OF INSTRUCTIONS
COUNT OF EXECUTED INSTRUCTIONS
PARTITION ADDRESS

ADDRESS OF NEXT CORE EXECUTED INSTRUCTION

PARAMETERS

SAME FOR MQ

SAVE OF LAST NON=ZERO CELL O
CONSTANTS

FORMAT INDICATOR FOR 20

TAPE NUMBER FOR TITLE IN 20 AND 23

CALLING PARAMETERS FOR OPe CODE 19
STARTING ADDRESS

NUMBER 4F FIELDS

NUMBER OF DIGITS PER FIELD

TAPE NO.

TAPE UNIT SPECIFICATION FOR I0CS
ADDe FOR LOWER LIMIT OF AVAILABLE CORE
TAPE NOTFOR LOAD PROGRAM

THESE ARE THE 5 OPERATION FIELDS
TAPE UNIT FOR PROGRAM CARDS
STORAGE FOR MMM25

TRA TO GO INTO CELL 8
SAVE CELL FOR LOCATION 8
XR STORAGE FOR YTLO1

RELOCATION CONSTANT
KRD ERROR CODE FOR ALL KRD CALLS
ADDRESS OF ERROR CODE CELLS

XR STORAGE FOR MMM

(=]

~ 4OOOo

77777777777 SET TO ZERO AFTER A PARTITION 1S FORMED

YTL29370
YTL29380
YTL29390
YTL29400
YTL29410
YTL29420
YTL29430
YTL29440
YTL29450
YTL29460
YTL29470
YTL29480
YTL29490
YTL29500
YTL29510
YTL29520
YTL29530
YTL29540
YTL29550
YTL29560
YTL29570
YTL29560
YTL29590
YTL29600
YTL29610
YTL29620
YTL29630
YTL29640
YTL29650
YTL29660
YTL29670
YTL29680
YTL29690
YTL29700
YTL29710
YTL29720
YTL29730
YTL29740
YTL29750
YTL29760
YTL29770
YTL29780
YTL29790
YTL29800
YTL29810
YTL29820
YTL29830
YTL29840
YTL29850
YTL29860
YTL29870
YTL29880
YTL29890
YTL29900
YTL29910
YTL29920
YTL29930
YTL29940
YTL29950
YTL29960



*
RROGLO
SMLTAP
LOCORE
HICORE
TOPPOS
MXDATA
HIP=0G
TSTMAC
MXTAPS
*

*

*
THOUSN
MILYN

SIGN
COREND

SPOT4

MTN

TESTC

WOMNL
SPARSE
SPMTC1
*

WOWC
MNP 3
RSCKSM
READTP
ERR

TEMP

ANULL
BNULL
FILLS
FILLG
FILLY

FILLO

FILL]

FILL2

FILL3

FILL4
DOTPRD
»

TOTA
TO0TB
INCRMA
INCRMB
MADYES
MADNO
FIL10

CONSTANTS FOR VARIOUS DIAGNOSTICS

PZE LOWEST CORELOCe FROM CARDS NORMALLY 8000
DEC 1000000 SMALLEST TAPE NUMBER
PZE LOWEST LEGAL CORE ADDRESS
PZE HIGEST POSSIBLE CORE ADDRESS
PZE 1000 LARGER THAN ANY LEGAL POSITION NUMBER
PZE MAXIMUM SIZE OF ANY MATRIX
PZE MAXIMUM LOAD ADDRESS OF A PROGRAM
EQU 7999 TEST CONSTANT FOR MACRO INSTRUCTION
EQU 19 MAXIMUM NUMBER OF TAPES
THESE TWO CONSTANTS ARE EQUATED TO ABOVE ONES»
AND MUSTBE PRESERVED IF SMLTAP,TOPPOS9»CHANGE
EQU TOPPOS MUST BE 1000(DECIMAL)
EQu SMLTAP MUST BE 1000000(DECIMAL)
PZE SET TO NON-ZERO IF 32564 HAS BEEN STUFFED
B8CI 19COREND CODE WORD PUT IN 32564
XR4 STORAGE FOR MMM90
PARAMATERS FOR 3 WORKING MATRICES
CELLS FOR READ/WRITE BINARY TAPE
PZE M*N
PZE TEMPORARY
BCI 1eM=NULL
BCI 19SPARSE
PZE TEST CELL FOR SPARSE MATRIX
WDOWC IS THE NUMBER OF ELEMENTS AND CONTROL

WORDS NEEDED TO WRITE A SPARSE MATRIXe NEEDED
TO INSURE A MINIMUM RECORD ON TAPE OF 16 WORDS.

PZE

PZE M*N+3 +LAll
PZE USED FOR SPARSE CHECKSUM TEMP
PZE TEMP FOR WORD FROM TAPE IN SPARSE READ
PZE ERROR CODE FOR BSF¢FSRsFSF

4 TEMPORARY $TORAGE CELLS
BSS 3
PZE

NULL MATRIX COTEMP AC FORFPT ANALYSIS
CLA 091
cLs 0»l
CLA =Q
NOP FOR MATRIX MOVE
FAD 091 FOR MMM1
FSB 09l FOR MMM2
FAD 092 FOR MMM3
FSB 092 FOR MMM4&
BSS 3 CELLS USED FOR DOUBLE PRECISION

DOT PRODUCT = NEED 3 TO INSURE
AN EVEN LOCATION ALWAYS

PZE 0 MA * NA
PZE 0 MB*NB
PZE 0 STORAGE INCREMENT FOR A
PZE 0 STORAGE INCREMENT FOR B
FAD* ANSWER USED FOR MMM30931932
TRA ANSWER=-1 USED FOR MMM69 798
FAD 092 FOR MMM10

YTL29970
YTL29980
YTL29990
YTL30000
YTL30010
YTL30020
YTL30030
YTL30040
YTL30050
YTL30060
YTL30070
YTL30080
YTL30090
YTL30100
YTL30110
YTL30120
YTL30130
YTL30140
YTL30150
YTL30160
YTL30170
YTL30180
YTL30190
YTL30200
YTL30210
YTL30220
YTL30230
YTL30240
YTL30250
YTL30260
YTL30270
YTL30280
YTL30290
YTL30300
YTL30310
YTL30320
YTL30330
YTL30340
YTL30350
YTL30360
YTL30370
YTL30380
YTL30390
YTL30400
YTL30410
YTL30420
YTL30430
YTL30440
YTL30450
YTL30460
YTL30470
YTL30480
YTL30490
YTL30500
YTL30510
YTL30520
YTL30530
YTL30540
YTL30550
YTL30560

211



FIL11
*
IRR1
IRR2
SCALE
DET

NDETXP
NSQ
TWONSQ
*
TITLE
CHKSUM
LINE
SPACE
TTLE
MAP
I
CELL]
*
LEVEL
TESTI
ROW
SVCLPT
NCLPT
*
ZERO

DOLSCN

POINT

FLDSKP

CELSKP

SAVEF

FXsSuUB

FXADD
MAD

SAVINS

3t

*

*

CORERR

ERRPNT

FSB 092

PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE

BSS
PZE
PZE
PZE
PZE
PZE
PZE
PZE

PZE
PZE
BSS
PZE
PZE

oCcT
oCT
oCT
oCT
ocCT
oCT
oCT
ocT
oCT
oCT
ocCT
ocCT
ocCT
ocCT
ocT
oCT
oCT
oCT
PZE
PZE
PZE
CHS
TRA
PZE
PZE

BCI
BCI
BCI
BCI
BCI
BCI

FOR MMM11
CONSTANT STORAGE FOR MMM18

0 ERROR CODE 1

0 ERROR CODE 2

0 CELL FOR SCALE FACTOR

0 FRACTIONAL PART OF DETERMINANT
0

0 EXPONENT PART OF DETERMINANT

0 N#*%2

0 2HN®*2

MMM20Q CONSTANTS

14 TITLE STORAGE

0 PRINT CHECKSUM

0 LINE COUNT

0 TEST CELL FOR INITIAL SPATING TO NEW PAGE
0 FIELD 4 INDICATOR

0 TEST CELL FOR MAP ROUTINE

0 ROW COUNT

0 SCRATCH FOR MMM22

MMM23 CONSTANTS

0 FLePTe NUMBER FOR TESTING

0 COUNT FOR FINDING EVERY 10TH ROW
19 STORAGE FOR 1 PRINTED ROW

0 COUNT FOR COLUMN 1ID

0 FLAG FOR NEw PAGE COLUMN HEADING
MAP PARAMETERS

Q07777777777

770077777777

777700777777

777777007777

777777770077

777777777700

530000000000

005300000000

000053000000

000000530000

000000005300

000000000053

330000000000

003300000000

000033000000

000000330000

000000003300

000000000033

0 COUNT OF FIELDS ~MMM27

0 COUNT OF CELLS FOR CARDS TO SKIP
0

ADDSUB+1

0 TEST CELL FOR MMM30s31932

NON ZERO FOR 30931932y0THERWISE 0

FORMAT FOR ERROR PRINT IN CONTROL SECTION

8s(1H »10X951HUNABLE TO PRINT CURRENT CORE PROGRAM
4y = ERROR CODE = 110)

79(1H1910Xs43HAN ERROR HAS OCCURRED IN TL-01

79 - THE CODE = 110/1H0#9Xs11HA TOTAL OF 169

7+60H INSTRUCTIONS WERE SUCCESSFULLY EXECUTE

59D PRIOR TO THE ERRORe/1H )
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YTL30570
YTL30580
YTL30590
YTL30600
YTL30610
YTL30620
YTL30630
YTL30640
YTL30650
YTL30660
YTL30670
YTL30680
YTL30690
YTL30700
YTL30710
YTL30720
YTL30730
YTL30740
YTL30750
YTL30760
YTL30770
YTL30780
YTL307%90
YTL30800
YTL30810
YTL30820
YTL30830
YTL30840
YTL30850
YTL30860
YTL30870
YTL30880
YTL30890
YTL30900
YTL30910
YTL30920
YTL30930
YTL30940
YTL30950
YTL30960
YTL30970
YTL30980
YTL30990
YTL31000
YTL31010
YTL31020
YTL31030
YTL31040
YTL31050
YTL31060
YTL31070
YTL31080
YTL31090
YTL31100
YTL31119Q
YTL31120
YTL31130
YTL31140
YTL31150
YTL31160



PROGER

S
“
INVFMT

DETPNT

»

*

*
NPAGE
TLEIN

TLEOUT
MATNO

ORDSUM

NWPGE1

NWPGE2
FINAL

INTPNT

FLPPNT
CSMPT

NULMAT
*

»
LVLPT

COLPT
COLPT1
RWPRNT
RWIDPT
FINLPT
*

BCI
BCI
BCI
BCI

BCI
BCl
BCI
BCI
BCI

BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI

BCI
BCI
BCI
BCI
BCI
BCI
BCI
BCI

END

69(11Xs58HTHE ABOVE COUNT WAS STARTED

6sWITH THE CORE PR=GRAM BELOWe /1HO»

6910X949HTHE ERROR OCCURRED AT PHYSICA
59L INSTRUCTION NUMBER 16/1HO)

INVERSION FORMATS

99 (1H1910X926HINVERSION ERROR - CODE1l = I599H CODE2 =
5S915916H SCALE FACTOR = E1848)

99 (1H1/1HO/1HO 94X 94HTHE I59s4H BY I5915H MATRIX NUMBER
69112922H HAS A DETERMINANT OF F10e7»

6917H TIMES 10 TO THE 11297H POWERe)

MMM20 FORMATS

39(1H1/1HO/1H )

29(13A619A2)

49(1H 910X913A69A2/1H )

69(1H »10Xs14HMATRIX NUMBER I11/1H )

69(1H 910X96HORDER I494H BY I4/1HQ910X
49912HCHECK SUM = 012/1H )
69(1H1/1HO»10X914HMATRIX NUMBER I11/1H
190/1H )

59(1H1/1HO910X913A69A2/1HO/1H )
69(1HO/1HO 910X 920HEND OF MATRIX PRINTe
29/1H0/1HO)
69(1HO94X9I1492X96(11291HB93X)s11291HB/

Tol 12391HB93X911291HB93X911291HBs3 Xy
TeI1291HB93X911291HB»3X9s11291HB93X9»11291HB))
69 (1HO04X»1492X06(LPEL134693X)9EL3e6/(

49 E244696E1646))
89 (1HO/1HO» 10X 924HREQUESTED CHECKSUM ONLYe/1HO
19/1H0)

69(1H »10X918HTHE MATRIX IS NULL)
MMM23 FORMATS

79(11X953HMATRIX ELEMENTS WITH MAGNITUDE LES
69S THAN OR EQUAL TO 1PE16¢6931H ARE M

5 9APPED AS A DECIMAL POINTe/1H )

Go(lH 916X013910(7Xe13))

49 (1H 918X9A1910(9X9Al))

I9(1H »9X9»18A69A2)

4o (lH 95X9I391H+918A69A2)
8s(1HO/1HO»10X918HEND OF MATRIX MAP+/1HO/1HO)

YTL31170
YTL31180
YTL31190
YTL31200
yTL31210
YTL31240
YTL31230
YTL31240
YTL31250
YTL31260
YTL31270
YTL31280
YTL31290
YTL31300
YTL31310
YTL31320
YTL31330
YTL31340
YTL31350
YTL31360
YTL31370
YTL31380
YTL31390
YTL31400
YTL31410
YTL31420
YTL31430
YTL31440
YTL31450
YTL31460
YTL31470
YTL31480
YTL31490
YTL31500
YTL31510
YTL31520
YTL31530
YTL31540
YTL31550
YTL31560
YTL31570
YTL31580
YTL31590
YTL31600
YTL9999%90
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SUBROUTINE INV4DS

s IBMAP INVERT 6509¢DECKM94/2
7094 DOUBLE PRECISION INVERSION ROUTINE

*INV4DS

*

R ok R ok K K Kk ok ok K ok Kk % K ok K ok ok %k % k ok K %k & &k % K K

*
*
*

INV&4DS

ENTRY

LMTM
EFTM
SXA
SXA
SXA
SXA
SXA
SXA
SXA
STZ
STZ
STZ
STZ
CAL
SLW
CAL
SLW
STZ*
STZ
CLA*
STO

CALL INV4DS»AsNsERR19ERR29SCALE»DETINDETXP

ERR2

SCALE

Hnoeouan

STARTING ADDRESS OF MATRIX = MUST BE EVEN

NUMBER OF ROWS (COLUMNS) OF MATRIX

IF NEGATIVEs PIVOT TERMS ARE PRINTED

0 IF INVERSION SUCCESSFUL

1 IF OVERFLOW OCCURS

2 IF MATRIX IS SINGULAR

3 IF SCALED INVERSE CANNOT BE RE=SCALED

4 IF ROWS AND COLUMNS CANNOT BE RE=ARRANGED
THIS IS BASICALLY A MACHINE ERROR

5 IF (1s1) ELEMENT IS IN AN ODD LOCATION

& IF ODD STORAGE TRAP DURING REDUCTION
THIS MUST BE A MACHINE ERROR

10 + I IF ERROR CODE 3 OCCURED SUBSEQUENT

TO ERROR CODE 1
20 + I IF ERROR CODE 4 OCCURED SUBSEQUENT
TO ERROR CODE 1

CURRENT REDUCTION STAGE IF ERR1=1

RANK OF MATRIX IF ERR1 =2

0 OTHERWISE

0 IF ERR1 NOT = 3

SCALING FACTOR IF ERR1=3

DET= DECIMAL PART OF DETERMINANT IF ERRI1.

NOT = 2 = A NUMBER GT OR E TO 1le¢ AND LT 10
0 IF ERR1=2

DETXP = EXPONENT PART OF DETERMINANT IF ERR1

INV4DS

NOT = 2 = AN ADDRESS INTEGER GIVING
POWER OF TEN FOR DETERMINANT
DETERMINANT = DET*10¢**DETXP

SET UP CONSTANTS AND INITIALIZC CELLS

XR1lsl
XR292
XR393
XR&494
XR595
XR696
XRT797
0
CHRCNG
ERRCD1
ERRCD2

8
TEMPS8
FPTTRA
8

Tob
DETXP
byl
PRINT

CLEAR CELL O FOR FPT

CLEAR CELL FOR CHARACTERISTIC SCALING
CLEAR ERROR CODE CELLS

SAVE CELL 8 FOR (FPT)

STORE TRANSFER FOR FPT ANALYSISe

ZERO SCALING CELL
ZERO DETERMINANT EXPONENT

SET INDICATOR FOR PRINT

INV00000
INVO0OOl0
INV00020
INV00030
INV00040
INV0O0050
INV00060
INV00070
INV0O00BO
INV0O00Y0
INV00100
INVOO11l0
INV00120
INV00130
INVOO0140
INV00150
INV00160
INV0O0170
INV00180
INVOO0190
INV00200
INV00210
INV00220
INV00230
INV00240
INV00250
INV00260
INVO0270
INV00280
INV00290
INV00300
INVOO310
INV00320
INV00330
INV00340
INV00350
INV0O0360
INV00370
INV00380
INV00390
INV00400
INV0O4l0
INV00420
INV00430
INVO0440
INV00450
INV00460
INV00470
INV0OQ480
INV00490
INV00500
INVOO510
INV0O0520
INV00530
INV00540
INV00550
INV00560



NPRNT1

STOINT

* %k % ¥ %k %

ROLPST

sSSP
XCA
sTQ
MPY
XCA
ALS
STO
ACL
STA
ACL
STA
ACL
STA
STA
ADD
STA
ADD
STA
ADD
STA
CLA
LBT
TRA
TRA
STA
STA
ACL
ACL
STA
suB
STA
PAX
SxD
CLA
LDQ
DST*
CLA
DST*
CLA
TPL
CALL
LXA
SXD
SXD
PXA
AXT
PXA
STO#*
STO*
TXI
XL

AXT
TSX
SXA

N
N

Lk
TWONSQ
394
AP2NSQ
N
ADRINT
N
ADCINT
MULTPL
=2

DET

=1
DETP1
=1

TEN
394

*42
ERRS
ADA
ADPVEL
N

N
ADPVRW
ADA
TWON
091
REDUC4»1
=]le

=0

DET
=10
TEN
PRINT
NPRNT1

2HN®*2
A+2%N*%2
ADDRESS OF ROW INTEGERS +N

ADDRESS OF COLUMN INTEGERS +N
ADDRESS OF REDUCTION FACTOR

ADDRESS OF DETERMINANT

ADDRESS OF DETERMINANT LEAST SIG.
ADDRESS OF FLOATING POINT 10

TEST TO SEE IF STORAGE IS EVEN
EVEN STORAGE

ODD STORAGE - ERROR

ADDRESS OF A
ADDRESS OF CURRENT PIVOT ELEMENT

ADDRESS OF CURRENT PIVOT ROW + 2N
2*N
STUFF LOOP CONTROL FOR REDUCE

START DET OFF AT 1l
LOAD 10 IN DOUBLE PRECISION CELL

oFWRDo ( eUNO6 s TITLE)

No7
RDLPED»7
STOINT 7
040

1s1

0yl
ADCINT
ADRINT
*+19191
Hamlygl g

TEST AT END OF REDUCTION LOOP
PUT INTEGERS INTO ROW AND COLUMN

INTERCHANGE ARRAYS

ADCINT HAS A TAG OF 1

ADRINT HAS A TAG OF 1

INTEGERS ARE STORRED BACKWARDS
N IN DECREMENT

START OF REDUCTION LOOP

REDUCTION STAGE IS KEPT IN XR1
AT THE END OF THIS LOOP ALL INVERSION

ARITHMETIC IS DONE

1ys1
FINDLE»s»&
TEMPXRs 1

INITIALIZE REDUCTION STAGE

FIND LARGEST ELEMENT IN N=XR1l+1 SUB MATRIX

INV0O0570
INV00580
INV00590
INV00600
INVO0610
INV00620
INV00630
INVO0640
INV00650
INV00660
INV00670
INV00680
INV00690
INV00700
INVOO0710
INV00720
INVO0730
INVOO740
INVO0720
INVO0760
INVO0O770
INVO0780
INV0O0790
INV00800
INV0O0810
INV00820
INV00830
INV0O0840
INV00850
INV00860
INV00870
INV00880
INV00890
INV00900
INV00910
INV00920
INV00930
INV00940
INV00950
INV00960
INV00970
INV00980
INV00990
INV01000
INVO1010
INV01020
INV0O1030
INVO1040
INVO1050
INV01060
INV01070
INVO1080
INV01090
INVO1100
INVQ1110
INVO11<40
INVO1130
INVO1140
INVO1150
INVO1160

21
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P XA
suB
TZE
CLA*®
CHS
STO*
TSX
TSX
TSX
CLA
suB
STA
STA
CLA
LDQ#*
STQ
STO*

COLTST PXA
SuB
TZE
CLA®
CHS
STO*
TSX
TsSX
TSX
CLA
suB
STA
STA
CLA
LDQ*
STQ
STO#*

PRNTPV CLA
TPL
LFTM
P XA
TSX
cLs
ADM#*
LDQ
LLS
TSX
CLA*®
TSX
CLA®
TSX
EFTM

*

»

STRTSC TXH
CAL*
ANA
suB
CHS
STO
TZE
LXA

FSTSCL NZT*

O»l
LGSTRW
COLTST
DET

DET
INRCHR o4
TEMPXR
LGSTRW
ADRINT
LGSTRW
*e2
*+3

*%
ADRINT
*%
ADRINT
O»l
LGSTCL
PRNTPV
DET

DET
INRCHC o4
TEMPXR
LGSTCL
ADCINT
LGSTCL
*42
*43

*%
ADCINT
* %
ADCINT
PRINT
STRTSC

0yl
oFCNVaes 4
CHRCNG
ADPVEL
ADPVEL

0
oFCNVer 4
ADRINT
oFCNVaes
ADCINT
oFCNVer 4

SCLOOP+19191

ADPVEL LARGEST ELEMENT = PIVOT ELEMENT
=0377000000000 MASK OUT ALL BUT CHARACTERISTIC
=0177000000000 FIND DIFFERENCE FROM 177

CHRCNG SAVE CHARACTERISTIC SCALING
SCLOOP+1 BY-PASS SCALING IF NOT NEEDED
TWONSQ 7

AP2NSQ AP2NSQ HAS A TAG OF 7

INVO1170
INVO1180
INVO1190
INV01200
INVO1210
INV01220
INVO1230
INVO1240
INV01250
INVO1260
INVO1270
INV01280
INVO1290
INV01300
INVO1310
INVO13<0
INVO1330
INV01340
INVO1350
INVO1360
INVO1370
INV0O1380
INVO1390
INV01400
INVO1l4lo0
INVO1420
INVO1430
INVO1440
INVO1450
INVO1460Q
INVO1470
INVO1480
INVO1490
INV0O1500
INVO1510
INVO1520
INVO1530
INVO1540
INVO1550
INVO1560
INVO1570
INVO1580
INVO1590
INV01600
INVO1l610
INVO1640
INVO1630
INVO1640
INVO16°0
INVO1660
INVO1670
INV0O1680
INVO1690
INV01700
INVO1710
INVO1720
INVO1730
INVO1740
INVO1750
INVO1760



sCLOoOP

ADJUST

ROLPED

EDOVR

RWSRCH

FOUNDR

TRA
CLA
ADM#*
TPL
STZ*
TRA
LDQ*
LLS
STO*
TIX
TSX
DLD*
TSX
DFMP#*
TSX
DST*
LXA
DLD*
DST*
DLD*
DFOP#*
DST*
TIX
CLA
LDQ
DFDP#*
DST*
TXI
TXH
CLA
ADD
ADD
STA
CLA
ADD
STA
TRA

LXA
sTZ
PXA
PAX
PXA
SuB#*
TZE
TIX
TRA
PXA
SXA
sus
TZE
SXA
TsX
TSX
TsX

SCLOOP
CHRCNG
AP2NSQ
*+3
AP2NSQ
SCLOOP
AP2NSQ

0

AP2NSQ
FSTSCLs 70l
REDUCE v 4
ADPVEL
SCALE»4
DET
SCALE 4
DET
TWON» 7
ADPVEL
MULTPL
ADPVRW
MULTPL
ADPVRW
ADJUST 9792
=1,

=0
MULTPL
ADPVEL
*+191l0l
REDOVR p 1 9 %%
ADPVEL
=2

TWON
ADPVEL
ADPVRW
TWON
ADPVRW
ROLPST

NUMBER IS ZERO» DO NOT SCALE
SCALE NUMBER

1IF NEGATIVEs UNDERFLOW OCCURRED
SCALING SUCCESSFULs RESTORE SIGN
STORE IN ORIGINAL LOCATION

END OF SCALING LOOP

PERFORM CURRENT REDUCTION STAGE
SCALE PIVOT ELEMENT

SCALE PRODUCT
RUNNING PRODUCT OF PIVOT ELEMENTS

KEEP PIVOT ELEMENT TEMPe IN MULTPL
ADPVRW HAS TAG OF 7

DIVIDE PIVOT ROW BY PIVOT ELEMENT

PUT 1/(PIVe ELEM) INTO PIVOT POSITION
INCREMENT TO NEW REDUCTION STAGE
N IN DECREMENT=LOOP EXIT

INCREMENT BY 2#N+2

INCREMENT BY 2*N
ANOTHER REDUCTION STAGE

ALL ARITHMETIC IS OVER NOW REARANGE ROWS

AND COLUMNS

FIRSTs INTERCHANGE COLUMNS ACCORDING TO ROW TABLE

Ny7
TEMP1
0497

Osl

0s7
ADRINT
FOUNDR
RWSRCH»s 191l
ERR&

0s7
TEMP1y1l
TEMP1
RWLPED
TEMPXR»7
INRCHC »4
TEMPXR
TEMP1

CLEAR FOR XR USE

ADRINT HAS A TAG OF 1

COLUMN IS IN CORRECT PLACE

ROW INTEGER FOUND
LOCATION OF ROW INTEGER

INVO1770
INVO1780
INVO1790
INVO01800
INVO1l810
INVO18<0
INVO1830
INVO1840
INVO1850
INVO1860
INVO1870
INVO1880
INVO1890
INV01900
INVO1910
INVO19<0
INVO1930
INVO1940
INV0O1950
INV01960
INVO1970
INVO1980
INV01990
INV02000
INV02010
INV02020
INV02030
INV02040
INV02050
INV02060
INV02070
INV02080
INV02090
INV02100
INVO2110
INVO21<0
INVO02130
INV02140
INV02150
INV02160
INVO2170
INV02180
INV02190
INV02200
INV02210
INV02220
INV02230
INV02240
INV02250
INV02260
INV02270
INVQ2280
INV02290
INV02300
INVO2310
INV02320
INV02330
INV02340
INV02350
INV02360

217
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RWLPED
*
*
*

CLSRCH

FOUNDC

CLLPED

* x X

RESCAL

LXA
CLA
suB
STA
CLA
STO*
CLA
STO*
TIX

LXA
P XA
PAX
P XA
SuUB*
TZE
TIX
TRA
P XA
SXA
suB
TZE
SXA
TSX
TSX
TSX

LXA
CLA
SuB
STA
CLA
STO*
CLA
STO*
TIX

CLA
TZE
T™MI
AXT
CLA
ADD
STA
TSX
CLA
ADM
PBT
TRA
TRA
LXA
CLA
ADM#*
ZET*

INTERCHANGE ROW INTEGERSe

TEMPXR»7

ADRINT

TEMPXR

*+1

* %

ADRINT ADRINT HAS A TAG OF 1
TEMPXR

*=3

RWSRCH=29791 LOOP FOR N ROWS.

NOW INTERCHANCE ROWS ACCORDING TO COLUMN TABLE

No7

097

091

0s7

ADCINT ADCINT HAS A TAG OF 1
FOUNDC

CLSRCH»slol

ERR4

097

TEMP1yl

TEMP1

CLLPED ROW IS IN CORRECT PLACE
TEMPXRs»7

INRCHR 94

TEMPXR

TEMP1

INTERCHANGE COLUMN INTEGERS
TEMPXR»7

ADCINT

TEMPXR

*41

* %

ADCINT ADCINT HAS A TAG OF 1
TEMPXR

*=3

CLSRCH=297»1 LOOP FOR N COLUMNS

INVERSE IS NOW IN THE CORRECT FORM = TIME TO
RESCALE THE SCALED INVERSE

CHRCNG
DSLPED+1 IF CHRCNG=0y RESCALING UNNECESSARY
RESCAL IF NEGATIVE, NO OVERFLOW PROBLEMS
191 SET UP XR1 FOR FINDLE
ADA SET UP TO PIVOT ROW 1 FOR FINDLE
TWON
ADPVRW
FINDLE»& FIND LARGEST ELEMENT IN SCALED INVERSE
CHRCNG
TEMP1 FINDLE STORES LARGEST IN TEMP1
WAS THERE OVERFLOW
*+2 NO
ERR3 YES
TWONSQ» 7
CHRCNG
AP 2NSQ AP2NSQ HAS A TAG OF 7
AP2NSQ

INV02370
INV02380
INV02390
INV02400
INVO2410
INV02420
INV02450
INV02440
INV02450
INV02460
INVO2470
INV02480
INV02490
INV02500
INV02510
INV025<0
INV02530
INV02540
INV02550
INV02560
INV02570
INV02580
INV02590
INV02600
INV0O2610
INV02620
INV02630
INV02640
INV02650
INV02660
INV02670
INV02680
INV02690
INV02700
INV02710
INV02740
INV02730
INV02740
INV02750
INV02760
INV02770
INV02780
INV0O2790
INV02800
INVO2810
INV02820
INV02830
INVO02840
INV02820
INV02860
INV02870
INV02880
INV02890
INV02900
INVO2910
INV029<0
INV02930
INV02940
INV02950
INV02960



RSCLED

*
*
*

STDSCL

DIVDET

MLTDET

DSLPED

*
*
*

XR1
XR2
XR3
XR&
XR5
XR6
XR7

TPL
STZ#*
TRA
LDQ*
LLS
STO*
TIX

NZT*
TRA
CLA
CHS
STO
LXA
CLA
ADM#*
PBT
TRA
TRA
T™MI
LDQ#*
LLS
STO*
CLA
ADM#*
TPL
P XA
LLS
STO*
DLD*
TSX
DST*
TRA
DLD*
DFOP*
DSTH*
TRA
DLD#*
DFMP*
DST*
TRA
TIX

CLA
TPL
CALL
AXT
AXT
AXT
AXT
AXT
AXT
AXT
CAL
SLW
DLD*

*+3 NO UNDERFLOW IF POSITIVE
AP2NSQ UNDERFLOWs STORE ZERO
RSCLED

AP2NSQ

0

AP2NSQ

RESCAL+19791 LOOP FOR 2%*N¥%2 NUMBERS

NOW RESCALE THE DETERMINANT

DET IS MATRIX SINGULAR
DSLPED+1 IF SINGULARs RETURN
CHRCNG

CHRCNG
No7
CHRCNG
DET

*42 NO OVERFLOW

DIVDET OVERFLOWs DIVIDE BY 10
MLTDET UNDERFLOWs MULTIPLY BY 10
DET

0

DET

CHRCNG SCALE LEAST HALF

DETP1

*+2 POSITIVE IF NO UNDERFLOW
0490 ZERO LEAST HALF IF UNDERFLOW
0 RESTORE SIGN TO LEAST HALF

DETP1

DET

SCALE 4

DET

DSLPED GO TO END OF LOOP
DET DIVIDE DET BY TEN
TEN

DET

STDSCL

DET MULTIPLY DET BY TEN
TEN

DET

STDsCh
STDSCL9 7ol LOOP N TIMES FOR COMPLETE SCALING

END OF ALL ARITHMETIC NOW TIME TO ARRANGE
ERROR CODES AND SUCH THEN RETURN
PRINT DID WE P=INT

XR1

oFFILe

*%g]

*%y2

%93

LE XYY

*%95

*%96

*%97

TEMPS8 RESTORE CELL 8

8

DET

INV02970
INV02980
INV0299Y0
INVO30V0
INVO3010
INVO30<O0
INV03030
INV03040
INV030°0
INV03060
INV03070
INVO3080
INV030Y0
INV03100
INVO3110
INV031<0
INVO3130
INVO3140
INV03150
INV0O3160
INVO3170
INV0O3180
INV03190
INV03200
INVO3210
INV032<40
INV032350
INV03240
INVQ03250
INV03260
INV03270
INV03280
INV03290
INV03300
INV03310
INV033<0
INV033350
INV03340
INV03320
INV03360
INV03370
INV03380
INV03390
INV03400
INV03410
INV034<0
INV03430
INVO3440
INVO3450
INV03460
INVO3470
INV03480
INV03490
INV03500
INV03510
INV035<0
INV03530
INV03540
INV0O3550
INVO3560
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*

ERR1

ERR2

ERR3

ERR4&

ERRS

ERR6
ERR3PL
ERR&4PL

*
*
*
TEMPB
FPTTRA
CELLO
DET
DETP1
MULTPL
TEN
DETXP

DST*
CLA
STO*
CLA
STO*
CLA
STO*
TRA

CLA
STO
SXA
STZ*
STZ*
STZ
TRA

CLA
STO
PXA
suB
STO
TRA

CLA
TNZ
CLA
STO
CLA
ADD
LXA
STO*
TRA
CLA
TNZ
CLA
STO
TRA
CLA
STO
TRA
CLA
TRA
ADD
TRA
ADD
TRA

PZE
TRA
PZE
PZE
PZE
PZE
PZE
PZE

84
DETXP
94
ERRCD1
594
ERRCD2
694
1094

FOLLOWING ARE ALL THE ERROR STOPS

=1
ERRCD1
ERRCD2s1
DET
DETP1
DETXP
REDOVR

=2
ERRCD1
091l

=1
ERRCD2
ERR1+3

ERRCD1
ERR3PL
=3
ERRCD1
=1e
CHRCNG
XRé&4 4
Tré
RSCLED+1
ERRCD1
ERR4PL
=4
ERRCD1
DSLPED+1
=5
ERRCD1
DSLPED+1
=6
ERR5+1
=10
ERR3+3
=20
ERR4+3

OVERFLOW RETURN
SAVE REDUCTION STAGE
ZERO DETERMINANT

TRANSFER BACK TO INTERCHANGE ROWS
AND COLUMNSy AND RESCALE

RANK OF MATRIX =XR1l-1
TRANSFER BACK TO INTERCHANGE
ROWS AND COLUMNSy AND RESCALE

=0201400000000

STORE SCALING FACTOR
GO BACK AND SCALE DETERMINANT

INVQ3570
INV0O3580
INV03590
INV03600
INVO3610
INVO3620
INV03630
INV0O3640
INV03650
INV03660
INV03670
INV036b0
INVO36Y0
INV03700
INVO3710
INV037<0
INV03730
INV03740
INV03750
INVQO3760
INV03770
INV0378C
INV03790
INV03800
INVO3810
INV038<0
INV03830
INV03840
INV03850
INV03860
INV03870
INV0O3880
INV038Y0
INV03900
INV03910

CANNOT RE=ARRANGE ROWSsCOLUMNS —MACHe ERRORINVO039<0

CANNOT RE=ORDER ROWS AND COLUMNS
RETURN IMMEDIATELY
A(l9l) NOT IN EVEN CELL

RETURN IMMEDIATELY

STORAGE FOR PROGRAM CONSTANTS

LPSPL

OO0OO0OOOOMO

STORAGE FOR CORE LOCATION 8 (DEC)

STORAGE FOR FLPSPL CODE

ADDRESS OF DETERMINANT

ADDRESS OF LEAST SIGe PART OF DETe
ADDRESS OF REDUCTION FACTOR
ADDRESS OF FLOATING POINT 10

CELL FOR DETERMINANT EXPONENT

INV03950
INV03940
INV03950
INV03960
INV03970
INV0O3980
INV0399Y0
INV0O4000
INVO40Q10
INV040<40
INVO4030
INV04040
INV0O&0>0
INV0O4060
INV04070
INVO40b0
INV04090
INV04100
INVO4110
INVO41<0
INVO4130
INVO4140
INVO4150
INVO4160



N
TWON
TWONSQ
ADA
ADPVEL
ADPVRW
ADOPEL
ADOPRW
AP2NSQ
ADRINT
ADCINT
LGSTRW
LGSTCL
CHRCNG
ERRCD1
ERRCD2
TEMP1
TEMP2
TEMPXR
TEMPAC
TITLE

INR1

— X %X ¥k %

NRCHC

PZE

PZE

LDQ*
MPY
XCA
ADD
STA
STA
LDQ*
MPY
XCA
ADD
STA

LXA
CLA
LDQ
STO
sTQ
TIX
TRA

CLA
suB
ADD
STO
CLA®

INVO4170

0
0 2%N INVO04180
0 2HN®*2 INV0419Y0
0 ADDRESS OF MATRIX INV04200
0 ADDRESS OF CURRENT PIVOT ELEMENT INV04210
0s7 ADDRESS OF CURRENT PIVOT ROW +2N INV04220
096 ADDRESS OF ELEMENT BEING REDUCED INVO4230
097 ROW OF ADOPEL INVQ4240
07 ADDRESS OF 1ST CELL BEYOND MATRIX INVO4250
091 ADDRESS OF ROW INTEGERS + N INVO04260
091 ADDRESS OF COLUMN INTEGERS + N INV04270
0 ROW INDEX OF LARGEST ELEMENT IN SUB-MATRIX INV04280
0 COLUMN INDEX OF LARGEST ELEMe IN SUB-MATRIXINVO42Y0
0 CHARACTERISTIC SCALE FACTOR INV0O4300
0 ERROR CODE 1 INVO4310
0 ERROR CODE 2 INV04320
0 INVO4330
0 INV04340
0 TEMPORARY FOR ADDRESS ONLY INV04350
0 TEMPORARY STORAGE FOR FLPSPL INV04360
69(1H1910X993HBELOW ARE THE PIVOT TERM INV04370
7+S DERIVED DURING INVERSION AND THEIR ORIGI INVO4350
69NAL ROW = COLUMN LOCATIONSe/1HOQO922X» INV04390
699HREDUCTION 98X s5HPIVOT 99X 93HROWsS5X s INV04400
696HCOLUMN/ 24X 95HSTAGE 911X 9 4HTERM99X s INVO4410
696HNUMBER 93X 9 6HNUMBER/ (1HO 924X91396X s INVO4420
491PE14e696X91396X013)) INVO04430
0 INVO4440
CLOSED SUBROUTINE TO INTERCHANGE ROWS INVO&4450
TWO ARGUMENTS =19J=ROWS TO BE MOVED INVO4460
INVO4470
INV0O4480
194 INV0&4490
TWON INV04500
INV04510
ADA ADDRESS OF ROW I + 2N INV04520
INR1 INV04530
INR1+3 INV04540
204 INV04550
TWON INV04560
INV04570
ADA ADDRESS OF ROW I + 2 N INVO4580
INR1+1 INV04590
INR1+2 INV04600
TWON» 7 INVO4610
*¥y 7 ROW I INV04620
*#y7 ROW J INVO4630
*%97 ROW J INVO4640
*¥97 ROW I INV04650
INR1s7s1 INV04660
394 DONE INVO4670
INVO4680
CLOSED SUBROUTINE TO INTERCHANGE COLUMNS INVO4690
TWO ARGUMENTS =I9J = COLUMNS TO BE MOVED INV04700
INVO4710
ADA INVO4720
=] INVO4T730
TWONSQ INVO4740
TEMP2 A=1+2%#N%%2 INV0O4750
194 INV04760
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ALS 1 INVO4770

ADD TEMP2 ADDRESS OF COLUMN I+2N#*#2+] INV0O4780

STA INC1 INV0O4790

STA INC1+3 INV04800

CLA® 294 INV04810

ALS | INV04820

ADD TEMP2 ADDRESS OF COLUMN J + 2N¥*%2+] INVO4830

STA INC1+1 INVO4840

STA INC1l+2 INVO04850

LXA TWONSQ» 7 INV04860

LXA TWON» & INVO48T70

SXD INC246 INV0O4880

L XA =296 INV04890

INC1 CLA *¥y7 COLUMN 1 INV04900
LDQ *%y7 COLUMN J INV04910

STO *%97 COLUMN J INV049<40

STQ *%y 7 COLUMN 1 INVQ4930

TXI *+19T9l SMALL LOOP TO EXCHANGE LEASe SIGe INV04940

TIX INC1l9691 INV04920

TXI *+19T79=2 INV04960

INC2 TIX INC1=19740 MAIN LOOP =2N IN DECREMENT INV0O4970
TRA 394 DONE INV04980

* INV04990
* CLOSED SUBROUTINE TO FIND THE LARGEST INV05000
* MAGNITUDE IN THE N=XR1+1 SQUARE SUB=MATRIX INVO5010
* CURRENT REDUCTION STAGE IS IN XR1 INV05040
* ROW LOCATION OF LeEe = LGSTRW INV05030
* COLUMN LOCATION OF LeEe = LGSTCL INVO5040
* INV05050
FINDLE PXA 09l INV05060
SuB N INV05070

suB =1 INV0O5080

PAX 093 COUNT OF ROWS IN XR3=N+1-XR1 INV05090

ALS 1 INV05100

STA TEMPXR TEMPXR=2(N+1=XR1)=TO GO INTO XR7 INVO5110

SXA LGSTRW»s 1l START LOCATION AT PIVOT ELEMENT INV0O5120

SXA LGSTCL»1 INV05130

CLA ADPVRW INVO5140

STA FLE1+1 INV05150

STZ TEMP1 KEEP LARGEST IN TEMP1 INV05160

L XA TEMPXR» 7 INVO5170

FLE1 PXA 0,40 INV05180
ADM *¥ky7 INV05190

CAS TEMP1 INV05200

TRA *43 GREATER = EXCHANGE INVO5210

TRA *4+5 INV052<40

TRA * 4l INV05230

STO TEMP1 INV05240

SXA LGSTRW»3 INV05250

SXA LGSTCL 7 INV05260

TIX FLELls792 LOOP BACK IF ROW NOT DONE INV05270

CAL FLE1+1 INV05280

ADD TWON INV05290

STA FLEl1+1 INCREMENT TO NEW ROW INV05300

TIX FLEl1=19391 LOOP BACK IF MORE ROWS INV05310

NZT TEMP1 DONEs IS LARGEST ELEMENT = 0 INV053<0

TRA ERR2 SINGULAR MATRIX ERROR RETURN INV05330

* ADJUST LGSTRWs CL INV05340
GLS LGSTRW INV05350Q

ADD N INV05360
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EDUCE

REDUC1

R

EDuC2

REDUC3

R

x %k %k X X X X

EDUC4

SCALE

ADD
STA
CLS
ARS
ADD
ADD
STA
TRA

LXA
SXA
CLA
ADD
STA
SuB
ADD
ADD
suB
ADD
STA
AXT
PXA
suB
TZE
DLD*
TZE
DFDP*
CHS
DST*
LXA
DLD*
DFMP#*
DFAD#*
DST*
TIX
DLD*
DST*
CLA
ADD
STA
TXI
TIX
TRA

STO
SSP
LRS

=1
LGSTRW
LGSTCL
1

N

=1
LGSTCL
1y4

CLOSED SUBROUTINE TO PERFORM ONE REDUCTION
STAGE = ONE STAGE CONSISTS OF PRODUCING

ZEROS ON THE PIVOT COLUMN AND A 1 IN THE

PIVOT POSITION= ZEROS AND 1 ARE ONLY UNDERSTOOD
DUE TO STORAGE OVER ITSELF

XR1=REDUCTION STAGE

TWONSQ96
TEMPXR»#1
ADA
TWON
ADOPRW 2N + ADDRESS OF ROW BEING REDUCED
TWON
TEMPXR
TEMPXR
=2
TWONSQ 2N*%2 + ADDRESS OF ELEMENT BEING ZEROED
ADOPEL
195 COUNT OF ROWS BEING REDUCED
095
TEMPXR
REDUC3 DO NOT OPERATE ON PIVOT ROW
ADOPEL ADOPEL HAS A TAG OF 6
REDUC3 IF ALREADY ZEROs NO REDUCTION NECESSARY
ADPVEL
USE NEGATIVE RATIO
MULTPL REDUCTION FACTOR
TWON» 7
ADPVRW ADPVRW HAS A TAG OF 7
MULTPL
ADOPRW ADOPRW HAS A TAG OF 7
ADOPRW
REDUC29 792
MULTPL PUT REDUCTION FACTOR WHERE
ADOPEL ZERO WAS PRODUCED
ADOPRW
TWON
ADOPRW GO TO NEXT ROW
*+19591 XRS5 = ROW ABOUT TO BE REDUCED
REDUCL 96 T*# 2N IN DECREMENT
le& DONE

CLOSED SUBROUTINE TO SCALE AN INCOMING

NUMBER SO THAT IT IS LESS THAN 10 AND

GREATER THAN OR EQUAL TO 1e DIVISIONS AND
MULTIPLICATIONS KEPT TRACK OF IN DETXP.

NUMBER EXPECTED IN AC AND MQ=RESULT LEFT THERE

TEMPAC

0

INV05370
INV05380
INV05390
INV05400
INVO5410
INV05420
INV05430
INVO5440
INVO5450
INV05460
INV05470
INV0O5480
INV05490
INV05500
INV05510
INV05520
INV05530
INV05540
INV055°50
INV05560
INVO5570
INV05550
INV05590
INV05600
INVO5610
INV05620
INV05630
INV05640
INV05650
INV05660
INV05670
INV05680
INV05690
INV05700
INVO5710
INV05720
INV05730
INV0O5740
INVO5750
INV05760
INVO5770
INVO5780
INVO579C
INV05800
INV05810
INV05820
INV05830
INV05840
INV05850
INV05860
INVO5870
INV05880
INV05890
INV05900
INVO5910
INV05920
INV05930
INV05940
INV05950
INV05960
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SCALE1l CAS*
TRA
TRA
TSTONE CAS
TRA
TRA
DFMP*
DsT*
CLA
SuB
STO
DLD*
TRA
DIVIDE DFOP*
DST*
CLA
ADD
STO
DLD*
TRA
CHKSGN DST*
CLA
LRS
CLA*
LLS
TRA

LPSPL STO
CLA
STD
CLA
CAS
TRA
TRA
CLA
LDQ
TRA*
PXA
TRA
TSTSTO CAS
TRA
TRA
TRA

END

224

TEN
DIVIDE
DIVIDE
=1e
CHKSGN
CHKSGN
TEN
MULTPL TEMPORARY STORAGE
DETXP
=1
DETXP
MULTPL
TSTONE
TEN
MULTPL
DETXP
=1
DETXP
MULTPL
SCALE1l
MULTPL
TEMPAC
0
MULTPL
0

1s4

FLOATING POINT SPILL ROUTINE TO ANALYZE
OVER/UNDER FLOW DURING DOUBLE PRECISION
OPERATIONS

TEMPAC

0

CELLO

CELLO

=3B17

TSTSTO CHECK TO BE SURE IT IS NOT A STORAGE TRAP
x4+ 4 UNDERFLOW IN AC AND MQ
TEMPAC UNDERFLOW IN MQ ONLY

=0

0 RETURN

090

*=3

=7B17

ERR6 ODD STORAGE TRAP

ERR1 OVERFLOW IN AC OR AC AND MQ

ERR1

INV0O5970
INV05960
INV05990
INV06000
INVO60l0
INV060<0
INVO6030
INV06040
INV0O60°0
INV0O60060
INV06070
INV0O6000
INVO60Y0
INV06100
INVO6110
INV0O61<0
INV06130
INVO6140
INVO61>0
INVO6160
INVO6170
INVO6180
INV06190
INV06200
INV06210
INV062<0
INV06230
INV06240
INV062°0
INV06260
INV06270
INVO6280
INV06290
INV06300
INV06310
INV063<20
INV06330
INV06340
INV06350
INV06360
INV06370
INV06380
INV06390
INV06400
INVO6410
INV064<0
INV06430
INVO6440
INV99990



SUBROUTINE DATASB

$ IBMAP DATASB

DATA

ENTRY
PZE
PZE
BSS
END

49DECK 9M94/2
DATA
12000
8000
11999

DAT00000
DATO00010
DATO00020
DATO00030
DATO00040
DAT99990
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SUBROUTINE KRD

$ IBMAP FKRD

*

% o k k %k Kk %k % %k k % ¥k %k % %k *k %k k % ¥ ¥ ¥ X ¥ ¥ %k ¥ Xk ¥k %k %x ¥ ¥ ¥ X

KRD

7090 FORTRAN LIBRARY / BCD TAPE INPUT ROUTINE
P I A 2 2 T O O N A S

1009DECK 9 XRT79M94

[ R R R N

M = KRD (AsNZs IRRORyNFCoNCOL9NWT»LOGIC)

A
NZ

- BEGIMNING STORAGE LOCATION.
= IF ZEROs» WILL EXIT AFTER EACH CARD.
IF ONEy WILL EXIT AFTER END-FILE-CODE(12 PCH=COL 72)

IRROR = LOCATION WHERE ERROR COLES ARE STORED.

N
NC
N

LOG

FC
oL
WT

IC
M

SUCCESSFULe

PHYISCAL END=OF=FILE ON TAPE.

NFC#NCOL GREATER THAN 72

IMPROPER NUMBER FOLLOWING Be

ILLEGAL CHARACTER IN DATA FIELDe

DIVIDE CHECK IN CONVERTING TO FX PTe

OVERFLOW CONVERTING TO FLOATING BINARYe

EFFECTIVE POWER GREATER THAN 38

FIELD VALUE GREATER THAN 36443599738+367.

ILLEGAL CHARACTER IN COLUMN 72

MACHINE FAILURE.

11 END OF BUFFER ERROR READING

NUMBER OF FIELDS TO CONVERT.

NUMBER OF COLUMNS PER FIELDe

NUMBER OF WORDS FOLLOWING THE CONVERSION FIELDS T0
TRANSFER AS UNCONVERTED BCD WORDSe

- LOGICAL TAPE NUMBER

- NUMBER OF CARDS SUCCESSFULLY CONVERTED.

p
COVD®NOC WL PHPWNKHO

CONVERSION OF BCD CARD IMAGES IN CORE
CALL KRDG (AyB9sIRRORsNFCyNCOL)

B - LOCATION OF 1ST WORD OF BCD FIELDS
TO BE CONVERTEDe
2ND WORD AT B+ly ETCe

*l***-r-l**i***l**}{**ii******i'I-I’l-l*

KRD

KRDG
CART
PRE

REM
ENTRY
ENTRY
LDIR
STZ
TRA
STL
SAVE
TX1
SXA
SXA
SXA
STZ
NZT
TRA
CLA
TRA
CLA*
STO
CALL

KRD
KRDG

CLAUDE
CART
CLAUDE
4919291
#4196 9=2
IR4 &
IR292
IR191
CcDCT
CLAUDE
*43

294
LOCATE+5
Teb
ALPHA+4&
«FVIOe (ALPHA+4)ALPHA+5)

KRDOOO10
KRD00020
KRD00030
KRD0O0040
KRD0O0050
KRLO006O
KRDOOOT70
KkDLOOOBO
KrRD0O0090
KRD0O0100
KRDOO11l0
KRDO01<0
KRD0O0130
KRD00140
KRD0OO0O150
KRD0O0160
KRDOO170
KRDO0O180
KRDOO1Y0
KRD00200
KRD0O0O210
KRD002<0
KRD00230
KRD00240
KRD00250
KRD00260
KRD00270
KRD00271
KRD00272
KRD00273
KRDOO274
KRL00275
KRD00276
KRD00277
KRD00280
KRD00290
KRD00300
KRD0OO310
KRD0O0315
KRD00320
KRD00330
KRD0O0331
KRD0O0332
KRD00333
KRD00340
KRD00350
KRD0O0360
KRD00370
KRD00380
KRDO0381
KRD00382
KRDQ0383
KRD0O0384
KRD00390
KRD00400
KRDOO410



ROPEN

LOCATE

KRDA

SWALT

AGAIN

LAST

CLA
STA
STA
STA
PAC
LDI
LFT
TRA
TSX
MZE
TSX
PZE
PZE
IORTN
CLA
STA
STA
ADD
STA
STA
LXA
CLA*
STO
CLA
STD
CLA
STA
AXT
PXA
STA*
CLA
STA
CLA*
STA
XCA
CLA*®
STO
MPY
XCA
LXA
CAS
TRA
TXI
SXA
LXA
TOV
LXA
SXD
CAL
STD
STZ
ANA
LAC
AXT
TZE
AXT
PAC
TXL
SXD
SXD

ALPHA+5
ROPEN+1
LOCATE+1
LOCTWO+1
094

ly&
040000
LOCATE
+OPEN» 4
* %
oREAD s &4
#%99ER1L
ER199ER10
Fg gk
Fem]

LOQ
ALOOP
=11
SETAD
LAST=2
IR4 4
294

TEST
BFILL
BDEC
SWONE

SW

1091

091

394

1v4
STORE
G4

NFC

594
NCOL
NCOL

ZERO»y 4
=72

ER2
*+1l949=1
LAST4
=077777 94
*+1
NCOL 2
NFCCor &
=017
WwDCT
PWR

**
NFCo4
*{.1
*43

09l
*%94
IR49490
ALL=1»91
NFTe&

KRD004<0
KRD00430
KRD0OO440
KRD0O04°50
KRDO0460
KRDO0O470
KRDO00480
KRD00490
KRD00500
KRD0OO0O510
KRD00520
KRD00530
KRD00540
KRD00550
KRD00560
KRDO0O570
KRD0O0580
KRD00590
KRD00600
KRD0O0610
KRD00620
KRD00630
KRD0O0640
KRD00650
KRD0O0660
KRD0O0670
KRD0O0680O
KRD006Y0
KKRD0O0700
KRDOO710
KRD0OO720
KRD0O0O730
KRDOO740
KRD0O0750
KRD0O0O760
KRDO0O770
KRDOO780
KRD00790
KRD00800
KRD00810
KRD00820
KRD00830
KRD0O0840
KRD00850
KRD00860
KRD00870
KRD00880
KRD00890
KRD00900
KRD00910
KRD00920
KRD00930
KRD0O0940
KRD00950
KRD00960
KRD00970
KRD00980
KRD00990
KRD01000
KRDO1010
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BACK
CLS
Loop
LDQ
BDEC
ZERO

SWONE

ER&
ER1
ER2
ERS5
ER6
ERT
ER9
ER10

ER11l
SCRAM

POINT

MINUS

TXL
STD
CLA
STD
CLs
STO
STO
LXD
LoQ
AXT
TXI
SXD
PXD
LGL
PAX
TXL
TXL
TXL
TXL
TXL
TXL
TXL
TXL
TXL
TXL
TXL
TXL
TXL
AXT
TRA
AXT
TRA
AXT
TRA
AXT
TRA
AXT
TRA
AXT
TRA
AXT
TRA
AXT
TRA
AXT
P XA
LXA
STO*
PXD
TRA
STZ
TRA
TXL
TXH
TXH
LXA
CLA
ADD
ADD
STA

*4+2949=2
NFCC

*

STAR1

=0
ALPHA+1
ALPHA+2
WDCTe 4

*x 94

691
*+1949=-1
WDCTe &
090

6

SW+1le4
NUM94»9
ER&4s4915
NEXT9e4916
ER49s4 917
FIXED94s18
ER494920
FLOAT 94921
ERG4y4 926
POINT 94927
ER&494931
MINUS 4942
ERG4y4 047
NEXT o4 948
L4

SCRAM

1e4

SCRAM

204

SCRAM

5¢4

SCRAM

694

SCRAM

Tete

SCRAM

994

SCRAM
1044
SCRAM
1194

Os4

IR4y4

394

090

IR2
ALPHA+2
NEXT
NOTLs 4934
NOTL o435
NOTL9#291
IRG4y4

le4

=1B17
ALPHA+1
STORE

ILLEGAL CHARACTER

END OF FILE

CF 772

SCALING TOO LARGE

FLe PTe

FLe

EXPe

OVERFLOW

OUT OF RANGE

ILLEGAL CHARe COLe

72

KRD0O1020
KRDO1030
KRD0O1040
KRD01050
KRD0O1060
KRDO1070
KRD0O1080
KRD01090
KRD0O1100
KRDO1110
KRDLO1140
KRDO1130
KRDO1140
KRDO1150
KRDO1160
KRDO1170
KRDO1180
KRDO11Y0
KRD01200
KRDO1210
KRD01220
KRDO1230
KRDO1240
KRDO12>0
KRDO1260
KRDO1270
KRD0O1280
KRDO12Y0
KRLO1300
KRDO1310
KRDO13<0
KRD0O1330
KRDO1340
KRDO1350
KRD0O1360
KRDO1370
KRDO1380
KRD0O1390
KRD0O1400
KRDO1410
KRDO1420
KRDO1430
KRDO1440
KRDO14°0
KRDO1460
KRDO1470
KRDO1480
KRD01490
KRD0O1500
KRDO1510
KRDO1520
KRDO1530
KRDO1540
KRDO1550
KRDO1560
KRDO1570
KRDO1580
KRDO1590
KRD01600
KRDO1610



NOTL

NUM

NEXT

FIXED
FLOAT

PT2
PT1
ENDEX

B8RTN

ER3

SHIFT

TRA
suB
TXL
suB
LXD
SXD
STO
CLA
ALS
ADD
ADD
ADD
SSP
TNO
AXT
TRA
STO
CLA
T™MI
CLA
suB

TNX
TIX
TRA
BSS
SSM
STO
XEC
STO
CLA
STA
CLA
STD
cLs
STO
TRA
PZE
PZE
CLA
STA
LXA
XEC
TIX
TNZ
TPL
CLA
suB
TMI
TZE
AXT
TRA
STA
STQ
LDQ
PXD
LLS
LXA
DCT
TRA

NF

=040
*4+294942
=10
CLS»4
STAR194
ALPHA
ALPHA+1
3
ALPHA+1
ALPHA+1
ALPHA

*+3

894
SCRAM
ALPHA+1
ALPHA+2
NEXT

PWR

=1

PWR
ENDFD9291
ZERO» 11l
LOOP

0

ALPHA+2
STAR1
ALPHA+3
PT2
NEXT

*

STAR1
=0
ALPHA+1
NEXT
ENDEX
ENDFD
PT1
NEXT
ALPHA+294
STAR1
ERTNo4»19
*43

*42

=35

=35

*4lh

*43

394
SCRAM
SHIFT
ALPHA+2
ALPHA+3
090

*%
PWRy &4

*+l

CONVERSION OVERFLOW

NEGATIVE SCALING

KRDO16<20
KRDO1630
KRDO1640
KRDO1650
KRD0O1660
KRDO1670
KRDO1680
KRD0O1690
KRDO1700
KRDO1710
KRDO1740
KRDO1730
KRDO1740
KRDO1750
KRDO1760
KRDO1770
KRDO1780
XRDO1790
XRD0O1800
KRDO1810
KRDO1820
KRDO1830
KRDO1840
KRDO18%0
KRD0O1860
KRDO1870
KRDO1880
KRD01890
KRD01900
KRDO1910
KRD01920
KRDO1930
KRD0O1940
KRD0O1950
KRD01960
KRD0O1970
KRDO1980
KRD01990
KRD02000
KRD0O2010
KRD02020
KRD02030
KRD02040
KRD02050
KRD02060
KRD0O2070
KRD02080
KRD02090
KRD02100
KRDO2110
KRD02120
KRD02130
KRD0O2140
KRDO2150
KRD0O2160
KRDO2170
KRD02180
KRD0O2190
KRD02200
KRD02210
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ERTN

ENDFD
STAR1

DIV

ouT

SAVE
STORE

NF

DvP
DCT
TRA
TOovV
ALS
sTQ
LDQ
LAS
NOP
LbaQ
CLA
RND
TRA
ADD
STO
CLA
TRA
BSS
CLA
sTQ

LFTM
LRS
TNZ
ORA
TRA
ORA
STO
CLA
LLS
FAD
FRN
LXA
TXL
XCA
CLA
TXH
T™MI
FMP
TRA
XCA
FDP
STQ
FDH
PXA
TQO0
XCA
FAD
FRN
TOov
EFTM
STO
CLA
ADD
STA
LDQ
LXD
TNX
SXD
CLA

10Te4

ERS
ER3

1
ALPHA
*

10T o4

MINUS
ALPHA

STORE
PWR

PWR
ALPHA+3
*42

0
ALPHA+1
ALPHA+2
STORE

8

*43
=0232000000000
*4+2
=0243000000000
ALPHA
=0466000000

8

ALPHA

PWRy4
SAVE#»4»0

PWR
ER7T»4938
DIV
PWR10s4
ouT

PWR10os 4
ALPHA
PWR109s4
090

*42

ALPHA

ER6

* %
STORE
INCR
STORE
ALPHA+2
NFCCo &
ALLs4»l

NFCCo 4
*

KRDQZ22<40
KRD02230
KRD02240
KRDO2250
KRD0O2260
KRDO2270
KRD02280
KRD02290
KRD02300
KRD02310
KRD023<40
KRD02330
KRD02340
KRD02350
KRD02360
KRD02370
KRD02380
KRD02390
KRD02400
KRDO2410
KRDO2420
KRDO2430
KRD02440
KRD02450
KRD02460
KRD02470
KRDO02480
KRD02490
KRD02500
KRDO2510
KRD02520
KRD02530
KRD02540
KRD02550
KRDO02560
KRD0O2570
KRD0O2580
KRD02590
KRD02600
KRDO2610
KRD026<0
KRD02630
KRD02640
KRD02650
KRD02660
KRD02670
KRD02680
KRD02690
KRD02700
KRD02710
KRD02720
KRD02730
KRD0O2740
KRD02750
KRD02760
KRD02770
KRD02780
KRD02790
KRD02800
KRDO2810



NFT

ALL
IR4
SW

ALOOP

BFILL
BLOOP

SETAD

LOCTWO

MTEST
EXIT
IR2

IR1

*

llili{f{*l’*l’i.l’i}#****I'il*l*{l‘!I*{{

*

INCR
ALPHA
CLAUDE

STD
CLS
STO
STO
STZ
LXA
TXH
STD
TXI
BSS
AXT
TRA
CLA
ADD
STO
ZET
TRA
CLA*
PAX
TXL
LXD
CLA
XEC
CLA
ADD
STA
TXI
TIX
CLA
T2E
CLA
ALS
PAX
TXH
TsX
PZE
PZE
IORTN
CLA
STA
STA
ADD
STA
STA
TRA
TXH
TXH
TXH
PXD
STO*
AXT
AXT
CLA
TRA

PZE
BSS
DEC

STAR1

=0

ALPHA+1
ALPHA+2

PWR

NCOL 2
NEXT+1ob g%
NFCC
NEXT+1929~1
0

LA

* %

CcDCT

=1

CcDCT

CLAUDE

EXIT

694

09l

BLOOP 9190
WDCT»s2

092

STORE

STORE

INCR

STORE
*+1929-1
ALOOP 91l
TEST

EXIT

0

9

092

MTEST 9298191
sREAD &
*#%99ER11
ER199ER10
Fg g NN

*e]

LDQ

ALOOP

=11

SETAD
LAST=2
AGAIN
ER992924576
LOCTWO 92924575
ER992913312
090

394

*%g2

*#g]

CcDCT

CART+1

1
(-]
0

KRD02820
KRD02830
KRD02840
KRD02850
KRD02860
KRD02870
KRD02880
KRD02890
KRD02900
KRD02910
KRD02920
KRD02930
KRD02940
KRD02950
KRD02960
KRD02961
KRD02962
KRD02970
KRD02980
KRD02990
KRD03000
KRD03010
KRD03020
KRD03030
KRD03040
KRD03050
KRD03060
KRD03070
KRD03080
KRD03090
KRD03100
KRD03110
KRD03120
KRD03130
KRD03140
KRD03150
KRD03160
KRD03170
KRD03180
KRD03190
KRD03200
KRD03210
KRD03220
KRD03230
KRD03240
KRD03250
KRD03260
KRD03270
KRD03280
KRD03290
KRD03300
KRD03310
KRD03320
KRD03330
KRD03340
KRD03350
KRD03360
KRD03370
KRD03380
KRD03381
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232

TEST
NFC

NFCC
NCOL
WDCT
coCT
PWR

10T
ZPWR10

END
PWR10
*

® R OB R OB OB % X R ® X ¥ R ¥

BSS
BSS
BSS
BSS
BSS
BSS
BSS
DEC
DEC
PZE
oCT
ocT
ocT
ocT
ocT
ocT
ocT
OoCT
ocT
ocT
ocT
ocT
ocT
BSS
SYN

REM
END

-0 O -

1000000000 910000%000%»100000000+10000000

1000000910000091000091000+100910

1
37745473231343737413670219370601137164
365464114135,3617550233739356612334311
3534734626555934T77706757424344623713116
34150307407743364023747149332635456171
3275126764569324410545213,5320647410336
31552264026293124170317029306661534466
30353274353693004254344309274674055532
27154321274142664341571164262706576512
25755363041092544430234719250721522450
245564416672,242452013710+236734654500
23357536040092304611320000224750220000
2216065000009216470400000»212764000000
20762000000092045000000005201400000000

0

END=-1

PRI TR SR I T N NN R N R R N

KRD03390
KRD03400
KRDO3410
KRD03420
KRD03430
KRDOQ3440
KRD0O3450
KRD03460
KRD0O3470
KRDO03480
KRD03490
KRD03500
KRDO3510
KRD03520
KRD03530
KRD03540
KRD03550
KRD03560
KRD03570
KRD03580
KRD03590
KRD03600
KRDO3610
KRD03620
KRDO03630
KRD0O3640
KRD03650
KRDO3660
KRD03670



SUBROUTINE BSF

$ IBMAP FBSF

*
*

*

* % K k k & k K k X Kk kX %k %k Xk

Q**i&lll*il‘lil'Ql!{lil‘lli{i{{i”l’ll‘

P I IR IR 2R 2R R TR EE R I R IR R N NE R R R N R B N B B B

LR R R NS IR N R

BSF

SETA
CONT

BACK=SPACE FILE SUBROUTINE / BSF

CALL BSF (NFILEsLTAPEZLERROR)

REM
LDIR
REM
REM

SAVE
CLA*
STO
CALL
CLA
STA
STA
LXA
CLA*
PAX
TXI
LAC
LDI
LNT
TRA
TsX
MON
TSX
PZE
AXC
NZT#*
TRA
TIX
AXT
SXA
CLA
PAC
ZET
TRA
LDQ
STQ
TSX
MZE

LERROR =

1009LISTHyDECKIM94

NFILE = NUMBER OF FILES TO BE SPACEDe

THE TAPE IS ALWAYS

LEFT POSITIONED AT THE BEGINNING OF SOME FILE.
0 MEANS BACKSPACE TO BEGINNING OF CURRENT FILEe.

1. MEANS BACKSPACE TO BEGINNING OF PRECEDING FILE,

ETCe

LTAPE = LOGICAL TAPE UNIT TO BE USEDe
LOCATION IN WHICH ERROR CODE IS TO BE STOREDe

O INDICATES SUCCESSe

N INDICATES NUMBER OF FILES NOT SPACED WHEN
BEGINNING OF TAPE WAS REACHED.

4929191
4y 4

TEMP
eFVIOe (TEMP» TEMP+1)
TEMP+1
SETA
SETB
¢e000194
394

0»l
*+l9lopl
TEMP+1+2
192
040000
SETA+1
«CLOSE 4
*%
oNDSEL o4
09296
204

092

SETN
CONTolol
WAITe4&
WAITs&
092

00l

1ol

*=]
SETWD
1ol
oACTVe &
092

PEE IR BE 2K R R R I R R R R I N B N R

BSF00010
BSF000<40
BSF00050
BSF00060
BSF00070
BSF00080
BSF00090
BSF00100
BSFO0110
BSF00120
BSF00130
BSF00140
BSF00150
BSF00160
BSF00170
BSF00180
BSF00190
BSF00200
BSF00210
BSF00220
BSF00230
BSF00240
BSF00250
BSF00260
BSF00270
BSF00280
BSF00290
BSF00300
BSF00310
BSF00320
BSF00330
BSF00340
BSF00350
BSF00360
BSF00370
BSF00380
BSF00390
BSF00400
BSF00410
BSF00420
BSF00430
BSF00440
BSF00450
BSF00460
BSF00470
BSF00480
BSF00490
BSF00500
BSF00510
BSF00520
BSF00530
BSF00540
BSF00550
BSF00560
BSF00570
BSF00580
BSF00590

233



234

PEEFEEE ST SR R R I N B N A R A A A #* * * ®

*

WAIT
SETWD
COM
MPC

MPCA
SETB

SETN

SELRT

SELPL

TRA
TWO
IORT
LXA
STZ#*
TSX
MON
RETURN
TXI
PXA
LXA
STO*
TRA
TPL
AXT
SXA
PAC
sTZ
TRA
PAC
CLA
STA*
TRA
REM
LORG

*
COMy9 9 SELRT
TEMP+49910
00000194
Seé
+OPEN 4

*%

BSF
*+19l9=1
Osl
¢e0001 94
S

MPCA

SELPL
MPCy2
WAITe2

092

192

le4

092

192

oRCHX

104

ERASE CONTRL ER

TEMP

USE
BSS
END

ER
20

FEE SR IR 2 IR 2R B NE B B BN

BSF00600
BSF00610
BSF00620
BSF00630
BSF00640
BSF00650
BSF00660
BSF00670
BSF00680
BSF00690
BSF00700
BSFO0710
BSF007<40
BSF00730
BSF00740
BSFO0750
BSF00760
BSF00770
BSF00780
BSF00790
BSF00800
BSFo00810
BSF00870
BSF00880
BSF00890
BSF00900
BSF00910
BSF00920
BSF00930
BSF00940
BSF00950



SUBROUTINE FSF

$ IBMAP FFSF

509DECK M4

#FSF 709/90 FORTRAN LIBRARY / FORWARD

® %k %k %k %k %k kK ¥ %k ¥k ¥ % ¥ %

REM
LDIR
REM
REM

l»ii’il.li&*ii}!l‘l{i’lil{lf{ll*li!iiil

FSF SAVE
CLA®
STO
CLA*®
PAX
CALL
LAC
LDI
CLA
STA
STA
LFT
TRA
TSX
SETX MON
LOOP TsSX
SETA PZE
PZE
Iocp
IORTN
ERR CAL
LAS
TRA
TRA
TRA
EOF TIX
LXA
STZ*
RETURN
ERRA PXA
LXA
STO*
TRA
CODE BCI
LORG
ERASE CONTRL

* % % % X ¥ % X *

OB OB OB ORE R R R X OB OE O N R X R X X ¥ ®

CALL FSF (NFILEsLTAPEsLERROR)
NFILE = NUMBER OF END-OF=-FILE

ZERO IS EQUIVALENT TO

LTAPE = LOGICAL TAPE NUMBERe
LERROR = LOCATION IN WHICH THE

0 INDICATES SUCCESSe

SPACE FILE

* R R B ¥ R OE R OE X F ¥ X % ®

MARKS TO SPACE PASS,
ONE o

ERROR CODE IS STOREDe.

N INDICATES NUMBER OF UNSPACED FILES WHEN

END=OF=TAPE SIGNAL WAS REACHED (SEE MM=23).

(49291)1

Ly 4

TEMP LOGICAL UNIT
394

09l CTR TO XR1
oFVIOe (TEMP»TEMP+1)
TEMP+192
192
TEMP+1
SETA
SETX
040000
LOOP
sOPEN &
%
oREAD 4
*%990
EOF»9ERR
SKIM»092
®x90p=1
SKIM+1
CODE IF TAPEND
LOOP

ERRA

LOOP

LOOPs 19l

0¢0001 94

Seé SET N=0Q

FSF

0el SET N TO CTR
¢e0001 94
Seke
ERRA=1
1»TAPEND

READ TO EOF

ER

*ii*’l’l’ll*llﬁl’l’iilllll**.l’

OF

UNSKIPPED FILES

FFSF0OL10
FFSF0020
FFSF0050
FFSF0060
FFSF0070
FFSF0080
FFSF0090
FFSF0100
FFSFO110
FFSF0120
FFSF0130
FFSF0140
FFSF0150
FFSF0160
FFSFO170
FFSF0180
FFSFO190
FFSF0200
FFSF0210
FFSF0220
FFSF0230
FFSF0240
FFSF0250
FFSF0260
FFSF0270
FFSF0280
FFSF0290
FFSF0300
FFSF0310
FFSF0320
FFSF0330
FFSF0340
FFSF0350
FFSF0360
FFSF0370
FFSF0380
FFSF0390
FFSF0400
FFSF0410
FFSF0420
FFSF0430
FFSF0440
FFSF0450
FFSF0460
FFSF0470
FFSF0480
FFSF0490
FFSF0500
FFSF0510
FFSF0520
FFSF0530
FFSF0540
FFSF0550
FFSF0560
FFSFO0570
FFSF0580
FFSF0590
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SUBROUTINE FSR

$ IBMAP FFSR

* % %k %k %k k ¥k %k ¥ Kk % Kk X k &k ¥ X X ¥

500L1ISTHDECKIM94
FORWARD SPACE RECORD / FSR

Q..'llilili’li'il’*lli*‘lll‘li*i'I'i'l'il

FSPR

FSR
TURN

SETB
READL
SETA

ERR

DONE

CALL FSR (NREC)LTAPESLERROR)

NREC = NUMBER OF FORTRAN LOGICAL RECORDS TO SPACE FORWARD.

LTAPE = LOGICAL TAPE NUMBERe

LERROR = LOCATION IN WHICH THE ERROR CODE IS STOREDe

CALL

0 INDICATES SUCCESSe

N INDICATES NUMBER OF UNSPACED RECORDS WHEN AN

END=OF=FILE MARK WAS FOUNDe
FRONT OF EOFe

FSPR(NPREC)LTAPEsLERROR)

TAPE LEFT SPACED IN

NPREC - NUMBER PHYSICAL RECORDS TO SPACE FORWARD.

* * X R R X ®

REM
ENTRY
ENTRY
REM
REM

FSR
FSPR

ilil}il{”{ll’lﬁl{i..ll’{l

M3

li!.#!l'iiliil&l.l'lll{*lll‘lli’{*

LDIR
sTZ
TRA
STL
SAVEN
CLA®
STO
CLA®
PAX
TZE
CALL
LAC
SCA
SCA
LDI
LFT
TRA
TSX
MON
TSX
PZE
PZE
1oce
IORTN
LXA
2ET
TXL
TIX
PXD
LXA
STO#*

CODE
*42
CODE
4929101
4o 4
TEMP
394
Osl
WIND

oFVIOs (TEMP»TEMP+1)

TEMP+192
SETA»2
SETBe2
192
040000
READL
QOPEN’4
Y
eREAD s 4
*#990
EOF»+ERR
SKIM9092
*#909=1
SKIMy &
CODE
READL 9490
READL 911
090
000001904
504

FSRO0010
FSR00020
FSR00060
FSR00070
FSR0O0080
FSR00090
FSR00100
FSROO110
FSR00120
FSR0O0130
FSR00140
FSRO0150
FSR00160
FSR0O0170
FSR00180
FSR0O0190
FSR00200
FSROO210
FSR00220
FSR00230
FSR00240
FSR00250
FSR00260
FSR00270
FSR00280
FSR00290
FSR00300
FSRO0310
FSR00320
FSR00330
FSR00340
FSR00350
FSR0O0360
FSR00370
FSR00380
FSR00390
FSR00400
FSRO0410
FSR00420
FSR00430
FSR00440
FSRO0450
FSR00460
FSRO0470
FSR00480
FSR00490
FSR00500
FSR00510
FSR00520
FSR00530
FSR00540
FSR00550
FSRO0560
FSRO0570
FSR00580
FSR00590
FSR00600
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RETURN
EOF TSX
PZE
NOP
WIND PXA
TRA

*

»*
ERASE CONTRL
USE
TEMP BSS
SKIM BSS
CODE BSS

8ss
#

O IR IR JEFIEE TR IR IR BEE R R N R K R R R R B R B 4

REM
END

TURN
oNDSEL 94
00295

091
DONE

ER
ER
2
2
1
15

IIIi{lli.iﬂl’l’!‘lll{’.lil"*llilliQQ}QI’

LR B BE JE N B BE K B B B N

FSRO0610
FSR00620
FSR00630
FSR00640
FSR00650
FSR00660
FSR00670
FSR00680
FSR00690
FSR00700
FSRO0710
FSR0O0720
FSR0O0730
FSRO0740
FSR00750
FSRO0760
FSR00770
FSR00780
FSROO790



APPENDIX II

SUBROUTINES READTP, WRTETP, FVIO, FILE, INRPRD, AND FRUN

1. SUBROUTINE READTP DESCRIPTION

Subroutine READTP reads a binary tape in the format of the 7094 matrix

interpretive scheme (TLO1).

Subroutine READTP has the following restrictions:

e The matrix on tape must be written by subroutine WRTETP, a TLO1 pro-

gram, or its equivalent.

e Tape spacing subroutines FSF, FSR, and BSF are used by READTP.

e Tape reading is done by FORTRAN IV I/O subroutines.

e Only one- or two-dimensional arrays can be written on tape.

a.

Calling Sequence

The calling sequence and descriptions of the READTP arguments are as

follows:

Parameter

A

NAME

Function

(1, 1) element of the matrix to be read from tape. If this is not
A(1,1), the designated submatrix is read. (This is a method

of departitioning matrices as they are read from tape.)

Row DIMENSION statement entry for A. This must be 1 if A is

a singular dimensioned variable.

Name of matrix as it is read from tape. If NAME is nonzero

upon entry to READTP, the name coming from the tape is compared
to the incoming NAME and, if there is no agreement, an error
return occurs. If the two names are the same, the name from

the tape is stored in NAME.

Number of rows in the matrix
Number of columns in the matrix

Words 5 through 16 of the 16,)-word matrix identification
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Parameter Function

NFILE Number of file marks to be passed before reading starts. If 0,
no file spacing takes place. If negative, backspacing occurs and
NFILE end-of-file marks are passed. Then, the tape is
spaced forward and past the last file mark encountered. The

tape is always at the beginning of a file after any file spacing.

NMAT Number of matrices to be passed before reading starts. If 0, no
matrix spacing takes place. A negative value is illegal, because
backward spacing of matrices is not allowed. All matrix spacing

takes place after file spacing is complete.

NTAPE Logical tape number

IRROR 0 if successfully read; 1 if file spacing error; 2 if matrix spacing
is negative; 3 if matrix spacing error; 4 if checksum error;

5 if name on tape is wrong
b. Space Required

Subroutine READTP requires 330 cells. Also, 134 cells of storage are
required for subroutines FSR, FSF, and BSF.

c. Tape Format

The matrix must be written in two FORTRAN logical records. This is
automatically satisfied if the tape is written by WRTETP or TLO1.

2. SUBROUTINE WRTETP DESCRIPTION

Subroutine WRTETP writes a matrix on binary tape in a format consistent

with the 7094 matrix interpretive scheme (TLO01).
This subroutine has the following restrictions:

° The matrix must be in the core in normal FORTRAN IV order.

e Tape spacing subroutines FSF, FSR, and BSF are used by subroutine WRTETP.

e Tape writing is done by FORTRAN IV I/O subroutines.

e Only one- or two-dimensional arrays can be written on tape.



a.

Calling Sequence

The calling sequence and descriptions of the READTP arguments are

as follows:

Parameter

A

NAME

NFILE

NMAT

NTAPE

IRROR

b.

Function
(1, 1) element of the matrix to be written on tape. If this is
not A(1, 1), then the designated submatrix is put on tape.
Row DIMENSION statement entry for A. This is 1 if A is a
singular dimensioned variable.
Name of the matrix; a fixed-point number
Number of rows in the matrix
Number of columns in the matrix

Words 11 through 16 of 167, -word matrix identification

Number of end-of-file marks to be passed before writing starts.

If 0, no file spacing takes place. If negative, backspacing
occurs and NFILE end-of-file marks will be passed. Then, the
tape will be spaced forward and past the last file mark encoun-
tered. The tape is always at the beginning of a file after any

file spacing.

Number of matrices to be passed before writing occurs. If 0,
no matrix spacing takes place. A negative value is illegal,
because backward spacing of matrices is not allowed. All

matrix spacing takes place after file spacing is complete.
Logical tape number

0 if successfully written; 1 if error occurs during file spacing;
2 if matrix spacing is negative; 3 if error occurs during matrix

spacing

Space Required

Subroutine WRTETP requires 431 cells. Also, 134 cells of storage are
required for subroutines FSR, FSF, and BSF.
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c. Tape Format

The matrix consists of two FORTRAN logical records. The first of these

is the 161 -word identification, and the second consists of the matrix elements.
The matrix may be written in fixed point, sparse, or null forms.

3. SUBROUTINE LISTINGS

This section contains the following subroutine listings.

Subroutine Page
READTP. . . v vttt vt v et snnns s s m s e e e cw e e e 243
WRTE TP . ittt ittt et ntososssossenssonsssossssessss 247
FVIO & it s ot et ottt e et enooeossensasasessssonsssesos 252
2 1 ) 2 254
INRPRD . ot i vt i vt et s e v ononsoss oo e b S e e e e 255
FRUN: c.o anaommmon opsosasins e e e e B BB B R 257

The following is a description of subroutines FVIO, FILE, INRPRD, and
FRUN:

Subroutine Function

FVIO This subroutine is the input/output statement specifying variable-

output units 1 through 17.

FILE The FILE definitions of units 1 through 17 are computed by this
subroutine.

INRPRD This subroutine computes the interproducts of two matrices.

FRUN This is the subroutine that rewinds and unloads tapes.



SUBROUTINE READTP

$IBMAP READTP

*READTP
@

*
*
*
»
*
*
*
*
»
*
*
#
*
*
-
»
»
*
»
]
R

EADTP SAVE
SXA
STZ
CLA®
STO
CLA®
STO
CLA#®
TZE
TPL
sSSP
suB
S§TO
CALL
TRA
FSFILE STO
CALL
TESTFL ZET
TRA
RCDSP LXA
CLA*®
TZE
T™MI
ALS
STO
CALL
ZET
TRA
READID CALL
CALL
TSX
§TO
LXA

3009M94/29DECK

SUBROUTINE TO READ A TL=-01 BINARY TAPE

FROM A FORTRAN PROGRAM

CALL READTP (AsKsNAME sMoNsBoNFILEsNMATsNTAPE» IRR)

(1e204)1
XR&49 &
TESTC2
Se4
TEMP1
1104
TAPE

94
RCDSP
FSFILE

=1
MFILE

A = ADDRESS WHERE MATRIX IS TO BE STORED

K = ROW DIMENSION STATEMENT ENTRY FOR A

NAME = NAME OF MATRIX

M = ROW SIZE OF MATRIX

N = COLUMN SIZE OF MATRIX

B = WORDS 5 THROUGH 16 OF TAPE 10D

NFILE = NUMBER OF FILES TO BE SPACED
FROM CURRENT POSITION
POSITIVE CAUSES FORWARD SPACE
NEGATIVE CAUSES BACKWARD SPACE

NMAT = NUMBER OF MATRICES TO BE SPACED

FROM CURRENT POSITION

LOGICAL TAPE NUMBER

IF READ IS SUCCESSFUL

IF FILE SPACING ERROR

IF MATRIX SPACING IS NEG.

IF MATRIX SPACING ERROR

IF CHECKSUM ERROR

IF NAME ON TAPE IS WRONG

NTAPE
IRR

wPpPWNFODN

BACKSPACE

BSF(MFILEsTAPE»IRR1)

TESTFL
MFILE

FSF(MFILEs»TAPE#IRR1)

IRR1
FILEER
XRé&4y &
1004
READID
RCDER1
1

MMAT

FILE SPACING ERROR

NUMBER OF LOGICAL RECORDS.

FSR(MMAT»TAPE»IRR1)

IRR1
RCDER2

RECORD SPACING ERROR

oFVIOe (TAPETAPIB)
oFRDB (TAPIB)

oFBLT a4

CNAME
XR&92

00000000
00000001
00000002
00000003
00000004
00000005
00000006
00000007
00000008
00000009
00000010
00000011
00000012
00000013
00000014
00000015
00000016
00000017
00000018
00000019
00000020
00000021
00000022
00000023
00000024
00000025
00000026
00000027
00000028
00000029
00000030
00000031
00000032
00000033
00000034
00000035
00000036
00000037
00000038
00000039
00000040
00000041
00000042
00000043
00000044
00000045
00000046
00000047
00000048
00000049
00000050
00000051
00000052
00000053
00000054
00000055
00000056
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PNT1

NULOSP

READ

STO=
TSX
sTO
STO#*
TsX
STO
STO#*
TSX
STO
AXT
CLA
ADD
STA
TSX
STO
TIX
LoQ
MPY
STQ
CALL
CLA
TZE
suB»
TNZ
CLA®
CAS
TRA
STO
CALL
AXT
LXA
CLA
STA
CLA*
ALS
STD
STD
STD
CLA*®
PAC
SXD
SXD
SXD
XCA
MPY %
XCA
PAC
SXD
SXD
SxD
AXT
PXA

ACL
ACL
ACL
SLW
NZT
TRA
ACL

592
oFBLT e v &
CM

692
oFBLT o4
CN

792
oFBLT o0&
CSUM
1291

892

=12

*42
oFBLT o0&
*ky1
PNT1el»l
CcM

CN

MTN
eFRLR @
TEMP]
NULOSP
592
NAMEER
892
WOMSP
*42
TESTC2

«FRDBe (TAPIB)

192

XRa4sk

394

REDE

614

18

TEST2
TEST4
TESTS

Lok

Osl
TEST1l=1»1
TEST3=1»l
TESTS5=1»1

Teds

Osl
TEST1»l
TEST3,1
TESTS591
0yl
040

NAME

N
CHECKSUM

LAST 12 NOSe INTO B

NAME SUPPLIED BY CALLING PROGRAM
IF IT IS ZERO» DO NOT CHECK

DO THE NAMES AGREE

NO

MATRIX SPARSE

=K#N

START CHECKSUM OFF WITH NAME AND DIMENSIONS

CNAME
CM

CN
TEMP
TESTC2
REDEN
WDMSP

NAME IN ADORESS
M IN ADDRESS
N IN ADDRESS

STORE SUM IN CELL FOR UPCOMING CHECKSUM

00000057
00000058
00000059
00000060
00000061
00000062
00000063
00000064
00000065
00000066
00000067
00000068
00000069
00000070
00000071
00000072
00000073
00000074
00000075
00000076
00000077
00000078
00000079
00000080
00000081
00000082
00000083
00000084
00000085
00000086
00000087
00000088
00000089
00000090
00000091
00000092
00000093
00000094
00000095
00000096
00000097
00000098
00000099
00000100
00000101
00000102
00000103
00000104
00000105
00000106
00000107
00000108
00000109
00000110
00000111
00000112
00000113
00000114
00000115
00000116



REDES

STZRO
TEST3

TEST4
TIR&

REDEN

STZN

TESTS

TESTé

REDE

REDE1

TEST1

TEST2
RLR

SLW
TSX
STO*
PDX
XCA
XCL
ACL
SLW
TXL
AXT
TRA
CLA*
PAX
STZ*»
TXI
TXH
PXD
PDC
TXI
TXL
TRA
TIX
TRA
TSX
NZT
TRA
STO*
LDQ#*
suB
TZE
XCL
TRA
XCL
ACL
SLW
STZ#*
TXI
TXH
PXD
PDC
TXI
TXL
TRA
TSX
STO
XCA
XCL
ACL
SLW
TXI
TXH
SXD
LDC
TXI
TXL
CALL
CLA
TZE
suB
TZE

TEMP
oFBLT ok
REDE
Os4

TEMP

TEMP
*+39490
09é
TEST3=1
REDE

094

REDE
*aplpl gk
TIRGp Lo **
092

0y1
*4+19291
TIRGp2 %%
RLR
STZROp4» ]
REDES
oFBLT o904
MTN

RLR

REDE

REDE
WDMNL

*43

REDE1

TEMP

TEMP

REDE
*plglpns
STZNs lp**
092

Osl
*+19291
STZINp2 o #%
RLR
oFBLT e &
**.1

TEMP
TEMP
*aplpl gk

REDE=191p%#*

TEMP1»92
TEMP1lyl
*+19291

REDE=1929%#*

¢FRLR e
CSUM
XR&
=]1le

XR4&

SPARSE MATRIX

GET LOGICAL VERSION FOR CKSUM

STORE NO ZEROS

STORE ZEROS
=K
=K*N

M .
TR TO RLR

READ NEXT WORD
TEST FOR NULL MATRIX

NULL
NOT NULL

=K
=K#*N

A
GET LEGICAL VERSION FOR CKSUM

=K
=K#*N

IF CSUM=0s DO NOT CHECK

00000117
00000118
00000119
00000120
00000121
00000122
00000143
00000124
00000125
00000126
00000127
00000128
00000129
00000130
00000131
00000132
00000133
00000134
00000135
00000136
00000137
00000138
00000139
00000140
00000141
00000142
00000143
00000144
00000145
00000146
00000147
00000148
00000149
00000150
00000151
00000152
00000153
00000154
00000155
00000156
00000157
00000158
00000159
00000160
00000161
00000162
00000163
00000164
00000165
00000166
00000167
00000168
00000169
00000170
00000171
00000172
00000173
00000174
00000175
00000176
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XR&

FILEER

RCDER1
RCDER2
CSUMER
NAMEER

WDOMNL
WDOMSP
TESTC2
MTN
TAPE
IRR1
TEMP
TEMP1
CSUM
MFILE
MMAT
CNAME
M
CN
TAPIB

CAL
ERA
TNZ
AXT
STZ*
RETURN
CLA
LXA
STO*
RETURN
CLA
TRA

-CLA

TRA
CLA
TRA
CLA
TRA
BCI
BCI
PZE
PZE
HTR
HTR
HTR
HTR
HTR
HTR
HTR
PZE
PZE
PZE
PZE
END

CSUM
TEMP
CSUMER
*kyh
1294
READTP
=]

XR&r &4
1294
READTP
=2
FILEER+1
=3
FILEER+1
=4
FILEER+1
=5
FILEER+1
1sM=NULL
19SPARSE

[eNeRoNeoNeNoNoNoNoNol

ZERO ERROR CODE

FILE SPACING ERROR

NEGATIVE MATRIX SPACING
MATRIX SPACING ERROR
CHECKSUMS DO NOT AGREE

NAMES DO NOT AGREE

TAPE FOR IBSYS

00000177
00000178
00000179
00000180
00000181
00000182
00000183
00000184
00000185
00000186
00000187
00000188
00000189
00000190
00000191
00000192
00000193
00000194
00000195
00000196
00000197
00000198
00000199
00000200
00000201
00000202
00000203
00000204
00000205
00000206
00000207
00000208
00000209
00000210



SUBROUTINE WRTETP

s IBMAP WRTETP

#*WRTETP
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
w

RTETP

FSFILE
TESTFL

RCDSP

CALCSM

SAVE
SXA
CLA®
STO
CLA*®
TZE
TPL
SsP
suB
STO
CALL
TRA
STO
CALL
ZET
TRA
LXA
CLA*
TZE
T™I
ALS
STO
CALL
ZET
TRA
LXA
STZ
STZ
CLA
STO

CLA*
CAS
TRA

4009M94/29DECK
SUBROUTINE TO WRITE A TL=01 BINARY TAPE
FROM A FORTRAN PROGRAMs
CALL WRTETP (A 9K sNAME sMsN9BsNF ILEsNMAT sNTAPE» IRR)
A = ADDRESS OF MATRIX (191) ELEMENT
K= ROW DIMENSION STATEMENT ENTRY FOR A
NAME = NAME OF MATRIX
M = ROW SIZE OF MATRIX
N=COLUMN SIZE OF MATRIX
B=WORDS 11 THROUGH 16 OF 1D
NFILE=NUMBER OF FILES TO BE SPACED
FROM CURRENT POSITION
POSITIVE CAUSES FORWARD SPACE
NEGATIVE CAUSES BACKWARD SPACE
NMAT=NUMBER OF MATRICES TO BE SPACED
FROM CURRENT POSITION
NTAPE=LOGICAL TAPE NUMBER
IRRs 0 IF SUCCESSFUL WRITE
= 1 IF ERROR ON FILE SPACE
= 2 IF MATRIX SPACING IS NEGATIVE
= 3 IF ERROR ON MATRIX SPACE

(19204)1
XR&4y 4
1104 NTAPE
TAPE
9ok NFILE
RCDSP
FSFILE
BACKSPACE
=]
MFILE
BSF(MFILE»TAPE»IRR1)
TESTFL
MFILE
FSF(MFILE»TAPE»IRR1)
IRR1
FILEER FILE SPACING ERROR
XRé&4y4
1094 NMAT
CALCSM
RCDER)
1
MMAT NUMBER OF LOGICAL RECORDS.
FSR(MMATsTAPE» IRR1)
IRR1
RCDER2 RECORD SPACING ERROR
XR&9 &
TESTCL
TESTC2
WDSPSE
TESTCS
TESTC3=SPARSEsMATRIX SPARSE
TESTC3=0sMATRIX NOT SPARSE
394
WDMNL TEST ELEMENT A(ly1)
*42

00000000
00000001
00000002
00000003
00000004
00000005
00000006
00000007
00000008
00000009
00000010
00000011
00000012
00000013
00000014
00000015
00000016
00000017
00000018
00000019
00000020
00000021
00000042
00000023
00000024
00000025
00000026
00000027
00000028
00000029
00000030
00000031
00000032
00000033
00000034
00000035
00000036
00000037
00000038
00000039
00000040
00000041
00000042
00000043
00000044
00000045
00000046
00000047
00000048
00000049
00000050
00000051
00000052
00000053
00000054
00000055
00000056
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CsM1

GCKSMB

TST1

TST2

STO
CLA
STA
CLA*
SLW
ALS
STD
STD
STD
STD
CLA*
PAC
SXD
SxD
SXD
SXD
XCA
MPY *
XCA
PAC
SX0
SXD
SXD
SXD
AXT
AXT
CLA®
STO
CAL*
SLW
ACL
ACL
SLW
LDQ
MPY
STQ
NZT
TRA
ZET
TRA
CAL
ACL
xXcCL
CLA®
T2E
STO
ANA
TNZ
STZ
XCL
TXI
TXH
SXD
LDC
TXI
TXL
SLW
CLA
TMI
TNZ

TESTCL
394

CSM1

694

M

18

TST2
TST4
TST6
TST8

Ly

0yl
TSTl=1»1
TST3=1s1
TST5=1»1
TST7=1»1

Tea

09l
TST1»1
TST3»1
TST591
TST7»1
091
192
5S¢4
CNAME
To4

CN
CNAME
M
TEMP
CN

M

MTN
MTN
PTWT1l=1
TESTC1
NULLCS
TEMP

* g1

CSM1
GCKsSMB
TESTC2

=0377400000000

*+2
TESTC3

X441l gk
CSM1lylo*¥*
TEMPs2
TEMPy1
*+19291
CSM1p2 %%
TEMP
TESTC2
PTWT

PTWT

ELEMENT A(1s1) =M=NULL

SAVE M IN ADDRESS

K*N

NAME

NAME IN ADDRESS
N

N IN ADDRESS

00000057
000000>8
00000059
00000060
00000061
00000062
00000063
00000064
00000065
00000066
00000067
00000068
00000069
00000070
00000071
00000072
00000073
00000074
00000075
00000076
00000077
00000078
00000079
00000080
00000081
00000082
00000083
00000084
00000085
00000086

START CHECKSUM OFF WITH NAME AND DIMENSIONS00000087

IS A(1s1) = M=NULL
NULL MATRIX

A

MATRIX NOT NULL

MATRIX NOT SPARSE

=K
=K#*N

00000088
00000089
00000090
00000091
00000092
00000093
00000094
000000vY5
00000096
00000097
00000098
00000099
00000100
00000101
00000102
00000103
00000104
00000105
00000106
00000107
00000108
00000109
00000110
00000111
00000112
00000113
00000114
00000115
00000116



NULLCS CAL
SLW

ACL

ACL

ACL

SLW

STZ

TRA

PTWT NZT
TRA

AXT

AXT

AXT

PXA
FIXSP ZET*
TRA

TXI

SXA

TXI

TSTS5 TXH
SXD

LDC

TXI

TSTé TXL
SLW

PXA

TZE

L XA
STO*

ACL

ACL

ACL

ACL

ACL

SLW

TRA
CKWC  ACL*
TXH

TRA

SLW

SXD

LXA

PXA
STO*

ACL

LXD

AXT

TRA

STZ
PTWT1 CALL
CALL

CLA

TSX

CLA

TSX

CLA

TSX

CLA

TSX

CLA

WOMNL
TESTC1
CN

M

CNAME
TEMP
TESTC3
PTWT1
TESTC23
PTWT1
01

192

0s4

0490

GSM1
CKWC
*+19b91
SPIRs1l
Xplpl g
FIXSPoloh®
TEMPy 2
TEMPy 1
*+19291
FIXSPp2 ¥
TEMP

04

*43
SPIRs1
CSM1
TEMP

CSM1
*+29490
TST5=2
TEMP
SPIR»1
SPIRs1
094
CsSM1
TEMP
SPIR»1
04
TSTS=2
TESTC3

NULL MATRIX

NULL MATRIX CHECK SUM

SPARSE MATRIX

0 COUNT

ADD 1 TO ZERO COUNT
ELEMENT LOC.

=K

=K#*N

STORE 0 COUNT
FORM SPARSE CHECK SUM

ANY ZEROES YET

LOCse NON=ZERO TERM AFTER COUNT

LAST ZERO ELEMe LOCe.

STORE CONTROL WORD
UPDATE CHECKSUM

ZERO COUNT=0

oFVIOs (TAPE»TAPIB)

«FWRBe (TAPIB)

CNAME
oFBLT o4
CcM

oFBLT e
CN

oFBLT a4
TEMP
oFBLT a4
TESTC3

NAME
M
N

CHECKSUM

00000117
00000118
00000119
00000120
00000121
00000142
00000143
00000124
00000125
00000146
00000127
00000128
00000129
00000130
00000131
00000132
00000133
00000134
00000135
00000136
00000137
00000138
00000139
00000140
00000141
00000142
00000143
00000144
00000145
00000146
00000147
00000148
00000149
00000150
000001°1
00000152
00000153
000001°4
00000155
00000156
00000157
00000158
00000159
00000160
00000161
00000162
00000163
00000164
00000165
00000166
00000167
00000168
00000169
00000170
00000171
00000172
00000173
00000174
00000175
00000176
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NWRTE

SPWRTE

TST7

TST8

WRTE

TST3

TSX
AXT
CLA
TSX
TIX
L XA
AXT
CLA
ADD
STA
CLA
TSX
TIX
CALL
CALL
NZT
TRA
NZT
TRA
CLA
TSX
AXT
CLA
TSX
TIX
TRA
AXT
AXT
NZT
TRA
AXT
CLA*
TZE
ANA
LDQ*
TNZ
STZ*
XCA
SXD
TSX
LXD
TXI
TXI
TXH
SXD
LDC
TXI1
TXL
P XA
SuB
TPL
SSP
TRA

CLA*
TSX
TXI
TXH
SxD
LoC

oFBLTes 4 SPARSE OR 0

591

=0

oFBLT a4 5 CONSECUTIVE ZEROES
*=2919l

XR&9 &4

691

8r4 B

=6

*+1

*3tg ] ADDRESS B+6
oFBLT a4 6 NUMBERS OF 8
*=2919l

oFWLR e

+FWRBe (TAPIB)

MTN

CKWZR

TESTC1

NWRTE MATRIX NOT NULL
TESTC] M=NULL

oFBLTOl4

1591

=0

oFBLT o904

*=2919l

WLR

091

192

TESTC3

WRTE MATRIX NOT SPARSE
Os4 NUMBER OF WORDS COUNT
CsSMl

TST7=1

=0377400000000

CSM1
*4+2 NOT CONTROL WORD

CSM1 ZERO OUT CONTROL WORD

TEMPy &

oFBLT a4

TEMPy &

*4+19491

*aplolgkn =K
SPWRTE 1k =K#*N
TEMP 2

TEMPy 1

*+19291
SPWRTE»29%% M
04

=16

WLR MORE THAN 16 WORDS

WRZR

WRITE FIXED POINT MATRIX

CSM1 CHECKSUM CORRECT
oFBLT o4

Xplgl gk =K

WRTE»1o¥#* =K*N

TEMP2

TEMPy 1

00000177
00000178
00000179
00000180
00000181
00000182
00000183
00000164
00000185
00000186
00000187
00000158
00000189
000001Y0
00000191
00000192
00000193
00000194
00000195
00000196
00000197
00000198
00000199
00000200
00000201
00000202
00000203
000002C4
00000205
00000206
00000207
00000208
00000209
00000210
00000211
00000212
00000213
00000214
00000215
00000216
00000217
00000218
00000219
00000220
00000241
00000222
00000243
00000224
00000245
00000226
00000247
00000228
00000249
00000230
00000231
00000232
00000233
00000234
00000235
00000236



TST4
CKWZR

WRZR

WLR
XR&

FILEER

RCDER1
RCDER2

WOMNL
WDSPSE
TESTC1
TESTC2
TESTC3
SPIR

MTN

TEMP
MFILE
MMAT

IRR1

TAPE
CNAME

M
CN
TAPIB

TXI
TXL
CLA
suB
TMI
TZE
PAX
CLA
TSX
TIX
CALL
AXT
STZ*
RETURN
CLA
LXA
STO*
RETURN
CLA
TRA
CLA
TRA
BCI
BCI
PZE
PZE
PZE
PZE
PZE
HTR
HTR
HTR
HTR
HTR
PZE
PZE
PZE
PZE
ENC

*+19291
WRTEs29##
=16

MTN

WLR

WLR

0s1

=0

oFBLT a4
*=29191
oFWLR
*3 g b
1244
WRTETP
=]

XRé&494
12494
WRTETP
=2
FILEER+1
=3
FILEER+1
1sM=NULL
19SPARSE

Oo0OO0OO0OOOO0OO

M*N LESS THAN 16

FILE SPACING ERROR

NEGATIVE MATRIX SPACING
MATRIX SPACING ERROR

TAPE FOR 10Cs

00000237
00000238
00000239
00000240
00000241
00000242
00000243
00000244
00000245
00000246
00000247
00000248
00000249
00000250
00000251
000002>2
00000253
00000254
000002>5
00000256
00000257
000002-8
000002°9
00000260
00000261
00000262
00000263
00000264
00000265
00000266
00000267
00000268
00000269
00000270
00000271
00000272
00000273
00000274
00000275
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SUBROUTINE FVIO

$ IBMAP

oFVIOs

ERROR

CNVT

UNERR

CODE
ER4TMS
ER470OP
E4TMES
NOOPXT
ADMSK
TEMP
L(10)
BLANKS
TABLE

FVIO
TTL
REM
REM
REM
REM
REM
REM
REM
REM
SAVE
CLA*
PAC
TXL
CLAX*
STO*
RETURN
CLA%*
ANA
XCA
AXT
STZ
PXA
DVP
ALS
ORS
CLA
TLQ
TXI
CAL
ALS
ORA
SLW
CALL
TRA
PZE
PZE
PZE
BCI
BCI
oCT
PZE
DEC
BCI
PZE
PZE
P2E
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE

509 ()OKsDECK
FVIO = FORTRAN VARIABLE I1/0 LOGICAL UNIT

CALLING SEQUENCE IS CALL «FVIOs(LNsERAS) WHERE LN IS

3FA00040
3FAQ0030
3FA00040

LOCATION OF VARIABLE LOGICAL UNIT AND ERAS WILL CONTAIN 3FA00050

CONTENTS OF APPROPRIATE «UNXXe (eUNXXe CONTAINS
PZE UNITXX WHERE XX CORRESPONDS TO LOGICAL UNIT N)o
FVIO IS CALLED FOR ANY I/0 STATEMENT SPECIFYING

A VARIABLE LOGICAL UNITe

(2)

394 PICK UP LOGICAL UNIT NUMBER

92

ERROR929=NUNITS—-1 IS UNIT ZEROs OR TOO LARGE

TABLEs2 SAVE ADDRESS OF

Gy FILE CONTROL BLOCK

eFVIOa

394 LOGICAL UNIT IN ERROR

ADMSK DEFINED FOR THIS UNIT VALUEe
CONVERT THIS ILLEGAL VALUE

094 TO DECIMAL FOR ERROR MESSAGE.

TEMP

090

L(10)

094

TEMP

=1

*42

CNVTe49=6

BLANKS

694

TEMP

E4TMES+6

«FXEMe (CODE) EXIT FOR EXECUTION ERROR.,

o LXERR NO OPTIONAL EXITe

47

E4TMES s 7

NOOPXT 997

790LOGICAL UNIT NOT DEFINED FOR VALUE

7+s0NO OPTIONAL EXIT = EXECUTION TERMINATED

000000077777

* 3

10

1y

NUNITS

sUNO1 o

¢UNO2 s

sUNO3 s

oUNO4 e

s UNOS s

+sUNQG o

sUNQ7 4

s UNOB8 s

osUNOQOG o

sUN1Oo

sUN11ls

eUN12s

252

3FAQ0060
3FA00070
3FA00080
3FA00090
3FA00100
(1)3FA00110
(1)3FAQ01<0
(1)3FA00130
(1)3FA00140
(1)3FA00150
(1)3FA00160
(1)3FA00170
(1)3FA00250
3FAQ0260
3FA00270
3FA00280
3FA00290
3FA00300
3FA00310
3FA00340
3FA0Q0330
3FAQ00340
3FA00350
3FA00360
3FAQ0370
3FA00380
3FA00390
3FA00400
3FA00410
3FA00420
3FAQ0430
3FAQ0440
3FAQ0450
3FA00460
3FA00470
3FAQ0480
3FAQ0490
3FA00500
3FA00510
3FA00550
3FAQ00560
3FA00570
3FA00580
3FAQ0590
3FA00600
3FAQ0610
3FAQ06<0
3FA00630



*
»
*

NUNITS

PZE
PZE
PZE
PZE
PZE

ADDITIONAL UNITS MAY BE INSERTED HERE.

INSERTEDy A CORRESPONDING ROUTINE MUST BE INSERTED TO

eUN13,
oUN1é4,
eUN15,
sUN16e
oUN17,4

FOR EACH UNIT

PRODUCE A SFILE CARD FOR THE ADDITIONAL UNIT,

EQuU
END

#=TABLE-1

3FA00640
3FA00650
3FA00660
3FA00670
3FA00680
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SUBROUTINE FILE

$IBMAP FILE DECK
ENTRY sUNO1ls
ENTRY osUNOZ2s
ENTRY «UNQO3
ENTRY e UNO4 o
ENTRY sUNO7 o
ENTRY sUNO8
ENTRY eUNOG»
ENTRY eUN1Os
ENTRY eUN11lo
ENTRY eUN12,
ENTRY eUN13s
ENTRY eUN14,
ENTRY eUN15s
ENTRY sUN16s
ENTRY sUN17s

sUNOlese PZE UNITO1

osUNO2s PZE UNITOZ2

eUNO3s PZE UNITO3

+sUNO4,s PZE UNITO4

eUNO7e¢ PZE UNITO7?

«UNO8e PZE UNITOS8

+UNO9e PZE UNITO9

eUN10es PZE UNIT10

eUN1le PZE UNITI11

eUN12s PZE UNIT12

+UN13s PZE UNIT13

eUN1l4s PZE UNIT14

sUN154 PZE UNIT15

eUN16s PZE UNIT16

oUN174 PZE UNIT17

UNITO1l FILE SUT1sREADY s INOUTsBINs SCRATCH
UNITO02 FILE SUT29READY» INOUT»BIN» SCRATCH
UNITO3 FILE sUT39READY » INOUT9BIN» SCRATCH
UNITO4 FILE sUT49READY 9 INOUTsBIN» SCRATCH
UNITO7 FILE sPP1IREADY»OUTPUT»BLK=149BCDyPUNCH
UNITO8 FILE 9C(1)sREADY»INOUT#BINsSCRATCH
UNITO9 FILE sLB4IREADY » INOUT sMXBCD 9 SCRATCH
UNIT10 FILE 9C(2) sREADY» INOUT9BIN»SCRATCH
UNIT11 FILE 9C(3) 9READY» INOUT9»BINy»SCRATCH
UNIT12 FILE 9C(4) 9yREADY» INOUT9BIN9SCRATCH
UNIT13 FILE 9C(5) sREADY» INOUT9BINySCRATCH
UNIT14 FILE sB(1) 9sREADY»INOUT9BINySCRATCH

UNIT15 FILE #B(2) yREADY» INOUT9BIN»SCRATCH
UNIT16 FILE $A(1)»READY» INOUT9BINySCRATCH
UNIT17 FILE 9A(2) yREADY» INOUT9BIN9SCRATCH

END
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SUBROUTINE INRPRD

$IBMAP INRPRD 609sM949DECK
SUBROUTINE TO COMPUTE AN INNER PRODUCT

# INRPRD

* %k % Xk %k % %X ¥ ¥ %

ENTRY

INRPRD SAVE
CAL

TNZ

TRA
PRDSUM STL
TRA

CAL

SLW

TRA

CAL

SLwW

BEGIN SXA
CAL

STA

CAL

STA
CLA*

PAC

SXD
CLA*

PAC

SXD

AXT

AXT
CLA#*

PAX

START STZ
STZ

OVER LDQ
FMP
DFAD

DsT

TXI

TXI

LOOPND TIX
XR& AXT
SUM1 HTR
FRN
STO*

STZ

RETURN

IN PZE
TEMPAD BsSS

CALL INRPRD (AsINCRMA B9 INCRMByPRODsN)

A = STARTING ADDRESS OF ROW

INCRMA = STORAGE INCREMENT FOR ELEMENTS OF A
B = STARTING ADDRESS OF COLUMN

INCRMB = STORAGE INCREMENT FOR ELEMENTS OF B
PROD = LOCATION WHERE PRODUCT IS TO BE STORED
PRDSUM ENTRY ADDS THE RESULT TO THE PROD CELL
N = NUMBER OF ELEMENTS IN ROW OR COLUMN

PRDSUM

(19204)1
IN
PRDSUM+2
BEGIN=2
IN
INRPRD
ADD

SUM1
BEGIN
NOADD
SUM1
XRé4o &
394

OVER

Se4
OVER+1
Lol

092
LOOPND=292
694

092
LOOPND=192
0»l

092

804

Ov4
TEMPAD
TEMPAD+1
*xg9]
*%92
TEMPAD
TEMPAD
*plgl g
*plo2pne
OVER» &1
*% 94

994

Tot

IN
INRPRD
0

2

FIND OUT WHERE TO GO
IF NON=ZEROy ENTRY WAS AT PRDSUM

SAVE ENTRY LOCATION
STUFF FOR SUMMING WITH RESULT CELL

STUFF FOR SIMPLE INNER PRODUCT

PRE=MULT
POST-MULT

PRE=MULTe INCREMENT
NEGATIVE OF INCREMENT FOR A

POST=MULTe INCREMENT
NEGATIVE OF INCREMENT FOR 8

CONTROL FOR A
CONTROL FOR B

N
CONTROL FOR NUMBER OF ELEMENTS
CLEAR SUMMING CELL

A
B

=INCRMA IN DECREMENT
=INCRMB IN DECREMENT

THIS SHOULD ALWAYS BE STUFFED
INNER PRODUCT

FLAG FOR ENTRY POINT
TEMPORARY STORAGE FOR DePe SUMMING

00000000

(709472 ONLY)00000001

00000002
00000003
00000004
00000005
00000006
00000007
00000008
00000009
00000010
00000011
00000012
00000013
00000014
00000015
00000016
00000017
00000018
00000019
00000020
00000021
00000022
00000023
00000024
00000025
00000026
00000027
00000028
00000029
00000030
00000031
00000032
00000033
00000034
00000035
00000036
00000037
00000038
00000039
00000040
00000041
00000042
00000043
00000044
00000045
00000046
00000047
00000048
00000049
00000050
00000051
00000052
00000053
00000054
00000055
00000056
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NOADD TRA SUM1+1 USED FOR INRPRD ENTRY 00000057
ADD FAD# Teb USED FOR PRDSUM ENTRY 00000058
END 00000059
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SUBROUTINE FRUN

$ IBMAP FRUN

* %k * % ¥ % % %

UNLOAD

RUN
SETB
NOP
ERASE

TEMP

50sLISTHDECKIMI4/2

LA B B B R R B R R R BE R R R R R R R R R R R R N Y N N

CALL UNLOAD (LTAPE)
LTAPE = LOGICAL TAPE NUMBER

LDIR
SAVE
CLA*
STO
CALL
LAC
SCA
TSX
PZE
RETURN
LORG
CONTRL
USE
BSS
BSS
END

LA R B LI B B B R NE B BN EE R BE R BE R R R EE R R IR R R N IR N S R R

4yl

304 LOGICAL NUMBER
TEMP

oFVIOe (TEMP» TEMP+1)

TEMP+1y4

SETBs4

oCLOSE»4

*n

UNLOAD

ER
ER
2

18

RUNOOO10
RUNOOO40
RUN0O0050
RUNOQ0060
RUNQOO70
RUNOOOBO
RUNO0090
RUNOO0100
RUNOO110
RUNOO120
RUNO0O130
RUNOO140
RUNO0150
RUNOO160
RUNOO170
RUNQO190
RUNQO250
RUNQ0260
RUN00270
RUNOO280
RUNO0290
RUNQO300
RUNOO310
RUN00320
RUN00330
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APPENDIX III
PHASE I PROGRAM LISTING
This appendix contains the following listings:
Subroutine Page

PHASE I MAIN PROGRAM . . . . . . « « « « o v o v o o o o o 261
PAGHED . . . . . .« « v v vt v v e e e e e e e e e e e e e 269
UNPACK . . . o v v v v v e e e e e e e e e e e e e e e e e 270
PRINT & s = s 5 s & o & % @@ 2 o o & =2 o o o« & & & &40 & & & 0 271
SUBMIL . ¢ 5 5 5 s o o o » 5 ¢ o s 2 % s s & = o o« o & & & & 272
GENRAT . . . . ¢ o o & & % s o « & % % & & & @ s & o & & = 273
REDUCE . . « 4 s &  ® & & % % % i o 5 # ® w @ 2 % & &« & & 274
INFO T I T T e i 275
PLATE . . . . . o 0 v v v e v e e e e e e e e e e e e e e e 278
MULL & o 5 5 o o s @ # 1 s @ & ® 0 o o @ & & & % » & ® @ 3 284
MUL2 . 5 & o o o 5 5 5 % 8 8 o« o« s o o v o 2 & & & & o % & s 285
PSTIEF : 5 o 5 & & & 5 & + 5 & ® ®w 2 ' & = « % @ & & & & @ » 3 286
QUAD . . . i i i e e e e e e e e e e e e e e e e e e e e e 287
LAMK . . . o v vt e e e e e e e e e e e e e e e e e e e e 289
KLAMT . . . v v v v v e e e e e e e e e e e e e e e e e e 290
8 02 T 291
INP : s 5 5 % 5 s s & 5 8 6 & s @ = 9 & » & ¢ & & .8 % &6 & & @ 293
INPM . . . v v v v e o o o o o o o o o o o o s o s o o o o oo 294
INPST . & & v v v v e o o o o o o o o o o o o o o o o o o o s 297
OUTP . . v i e it e e e e e v e e e e e e e e e e e e e e 299
OUTPM . . v v v v v e e e e e e e e e e e e e e e e e e e e 300
OUTPSH . . . & v v v v v v e e e e e e e e e e e e e e e e e 301
COMBIN . . . ¢ ¢ o « o« o o o « s '« s s s s & o & & & s s o s 303
STORE . i s 5 & % 5 s o @« & s 2 o o o s o s @ & & & & @ . i 304
MOVE . . . & i i i v v e e e e e e e e e e e e e e e e e e 306
PMTR . . v v ¢ v v o o o o o o o o o o o o o o o o o o o o o 307
SMTR . v v v v e v v e e e e e e e e e e e e e e e e e e e 309
LOCAL . . . .« v v v v v v v e e e e e e e e e e e e e e e e 312
COPLAN . . . & ¢ 4 v ¢ o o o o o o o o s o o o o o o o o o o 314
BEAM . . & 5 5 « s s & & % @ o o o o @ s o a8 & & o & & & & 315
SMULT . . v v v v e v v e v e e e o e e o e e o eie o e e e 325
MULT . . . v v v v v e e e e e e e e e e e e e e e e e e e 326
SBMTR . . & v v v v v v v e e e e e e e e e e e e e e e e e 327
SSTIF . v v v v v v v e e e e e e e e e e e e e e e e e e e 329
MAD . 5 s & 5 % & s s & % s » & % o o o & @ & 5 o & & & & & & 331
SBGS . ¢ 5 « o s & % % o o s s % 8 8 e w8 & & & 6 & & & & s 332
110 23> S R 333
CSTIF . . v v v v v a t e v e e e e e e e e e e e e e e e e 334
CBMTR . . . v v v v s e e e o e e e e e e e e e e e e e e e 337

. MERGE . . . . v v ¢ s« o o o o o o o o o o s o e e e e e e 340
SOR . 5 5 6 5 & o 5 6. 5 8 & ¢ o = s & o & @ @ & & & & o o & @ 341
MERGBC . & v v v v v e o v e o v e e e e e e e e e e e e e 342

259



260

Subroutine Page

e 351
MSTRES . .casnueossoinsonenoonnnnnsvosmanssssnsssssdss 352
BOLN v teeeennnsnmnnnseronansasasossnsssossaoosasas 354
TERT oo numsn s m nma o wm s €0 @ 6 &5 R 5 B E 8 Gt ad mowsmm s s 355
FPRBORT ¢ c c cononn snsmmamsscfodésd iistmesnossnsses e s 356
BEERART oo nooima o886 @490 boanmrs gwsonaes s sessssssis 359
CONECT o vcaonvaisoopsnme rmmmmune vmnossesssssssssis 363
EXPAND o uooeueanesnyamnanmsssswsnss sisssssssssssassss 365
EXTRAN . e e e e 367
DELETE . svosvmas noaawsmn s & 5evasdadsndiises gesesynss 370
BOUBT « cv wrnasmuma i smmsmed oo &85 R aw orgmeniorn «omsssnns 374
FREMOID . o o nnnunmai assssssnmnossmmnssosssssseesssii.s 378
VALVET i iusnsaiiccoemmensrnnosnse nmusnan 8 6eesasss 383
HESSEN . . e 384
QBRITER .. caonsmamaunusannnssassdsissiisnensnsenssnms 385
BOBTRT o' cononamma ansses o hsisdesued e sesssssnssnsa 387
VECTOR .uvcssowvsiiesditaiiosacmnnenrnmwnas nnsssss 388
TRANBL o ooomms s o @i 6anesens prsssssssesssssssssssss 389
TRANBZ i cuavimens prnnmnene soesssan rgsssssssssssds 390
BMEBEBGE ..\ o ansn s ssnnse®a s nnssss s s s snesne ey 391
BMERGE . o sponsansnmuesmmamasss®ids e ameeomenssssnss 393
PHASE I TLOI DATA LISTING « « ¢« v v v vttt e et e e et e e e e 396



PHASE | PROGRAM LISTING
PHASE | — MAIN PROGRAM

SUBROUTINE PHASE1

$IBFTC PHASEl DECK
000036 3690969 36 96 36 6 06 3636 3 96303036 30 36 30 960636 338 36 30T 00 30 30 00 00 30 30 98 00 30 T30 30 01 9600 o 0 ¢

* *
#RANDOM VIBRATION ANALYSIS SYSTEM FOR COMPLEX STRUCTURES®
* *

. ( RANVIB ) »
260630 9096 06 30 30 36 3036 36 36 30 306 90 90 0630 3030 36 3690 36 3 36 36 36 30 36 3 36 3 8 30 38 36 90 96 36 3630 3630 30 3¢ ¢

P H A S E 1

MAIN PROGRAM = THE EIGENVALUE EIGENVECTORS (FREMOD ROUTINE) AND THE
STRUCTURAL ANALYSIS PROGRAM (MAST) IS CALLED IN THIS

PROGRAMe

#2#TAPE USAGE®*##
NTAP10-OUTPUT TAPE. THE FOLLOWING ITEMS

ARE STORED ON THIS TAPEs
® # R ¥ X X * % *
STIFFNESS
FLEXIBILITY
*EOF
STRESS(PLATES)

STRESS(BEAMS)
*EOF

FREQUENCIES

MODE SHAPES

GENERALIZED MASS
*EOF

MASS(CARD INPUT)
*EOF

* %k ok %k k %k ok %k %k Xk Xk Xk ¥k k Xk kX ¥
* % %k %k Xk k %k ¥ ¥ %k ¥ %k ®» % ¥k X

L R IR R R R N

NTAP2= MAST OUTPUTe THE FOLLOWING
ITEMS ARE STORED ON THIS TAPE.
PR IR TR R R R
PARAMETER MATRIX
*EOF
STIFFNESS MATRIX
*EOF
FLEXIBILITY MATRIX
*EOF
PEE IR R BE IR S R ORE

* % ok k ok X X X
' FEEER.

NTAP8= MAST OUTPUTs THE FOLLOWING
ITEMS ARE STORED ON THIS TAPEe.
PSR I I R EE R R R RE R
* PARAMETER MATRIX *
* *EQF #

N aNalaXaXaala¥aXaXalaXaNaXaXaNakaaNa¥alaaa¥alaalaNaNalaNaNaNaNaNoaNa¥aaa¥akaaXa¥aY o Xakaakat aXaaXaXaY s
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262

NODODOONONOOONONONONOONNOONOOONONOOOND

C
CHn®

C
CHu

o

[
CHun

STRESS (BEAMS) *
*EOF %
*
*

*x %k %k X%

# % ¥ K F X ¥ X H ¥

NTAP12-= MAST OUTPUTs THE FOLLOWING
ITEMS ARE STORED ON THIS TAPEe.
PR IR IR 2R 2K 2 R B R N N R

# PARAMETER MATRIX *
* *EQF
* STRESS(PLATES) *
* *EOF %
* *
# % H F K X X H K H H K ¥

IF FLG2=0 STRESSES ARE NOT CALCULATED
=1 STRESSES FOR PLATES ONLY
=2 STRESSES FOR BEAMS ONLY
a3 STRESSES FOR PLATES AND BEAMS

IF FLG1=0 MAST AND FREMOD ROUTINES
FLG1 NOT 0 FREMOD ROUTINE ONLY

COMMON/PRNT/NPRNTKoNSTRSPsNSTRSB
INTEGER FLGlsFLG2

NTAP1 = 1Q

NTAP2 = 2

NTAP8 = 8

NTAP12 = 12

REWIND NTAP1

REWIND NTAP2

REWIND NTAPS8

REWIND NTAP12

READ IN THE CONTROL CARD
READ(599000) FLG19FLG2sNPRNTKyNSTRSPINSTRSB

IF FLG1 IS NOT EQUAL TO Os THEN ONLY THE EIGENVALUE-EIGENVECTOR
ROUTINE IS CALLEDe OTHERWISEs THE MAST ROUTINE IS ALSO CALLED.

IF( FLG1 eNEe 0 ) GO TO 50

THE MAST PROGRAM CALCULATES THE STIFFNESSs FLEXIBILITY AND
STRESS MATRICESe

236963 36 36 969696 96 96 36 9 36 96 36 36 30 396 36 36 36 3696 36 36 36 96 6 I 96 T30 36 2636 3 3 33 3 336 336 3 3 3 I 33 36 3 0 I3
CALL MAST
REWIND NTAP1

MERGE THE STIFFNESS MATRIX

NFILE = 1
3969696 36 96 96 2 3 9 3 3 3 3 96 3636 36 3 36 9 36 3 9636 303 3 36 36 36 36 30 A6 6 FEH 346 333360 396 30 39 2 3 I I 9633 N

CALL AMERGE( NTAP2s NTAPls NFILE )
MERGE THE FLEX MATRIX



NFILE = 2
69636 36 3 3 36 36 3 9 3 36 3 36 36 36 3 366 36 3 36 36 9696 330 36 36 0 96 6 30 363 3 3 I 6 34 3 36 36 36 3 3 36 30 0 I I 3 36 96 3 303 3 0

C
CALL AMERGE( NTAP2s NTAPls NFILE )
END FILE NTAP]
c
C
IF ( FLG2 «EQe 0 ) GO TO 45
GO TO (10920910)» FLGZ
C

Cc##% MERGE THE STRESS MARICES FOR PLATES AND REPARTITION TO B8XN

10 ITYPE = 8
e T T TR T PR R ST S R S A S A S A R R A AR AR bR b e hehe bl

CALL SMERGE( NTAP8sNTAPLsITYPE )
IF( FLG2 #EQe 3 ) GO TO 20
GO TO 45

C
C*%% MERGE THE STRESS MATRICES FOR BEAMS AND REPARTITION TO 6XN

20 ITYPE = 6
2303636 96 336 36 36 96 36 3 9696 36 3 96 96 36 3696 96 3 36963 96 6 96 36 36 3 263 39633 36 96 36 36 3630 09 I I I I I KN N NN

<
CALL SMERGE( NTAP12sNTAPLleITYPE )

C
C***FREMOD PROGRAM IS CALLED TO FIND THE EIGENVALUES(FREQUENCIES) »
EIGENVECTORS (MODE SHAPES) AND GENERALIZED MASSESe.

C
=
«
45 END FILE NTAP1
«
c P S s s s 2 T TR X R TR R SRS 2 S RS A S R A AR b h R R Akl
50 CALL FREMOD
C
9000 FORMAT(5110)
RETURN
END
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$IBFTC BLK DECK

BLOCK DATA 041
COMMON/TAPES/MTI:MTZ’MTBoMT#oMTSoMTboMT7oMTSoMT9oMT10.MT11oMTlZo
* MT139MT149MT159MT16MT17
DATA MTl’MT20MT39MT4oMT59MT69MT7oMTBoMT9oMT109MT11oMTlZoMTIBoMle'
* MTIS.MT160MT17/19203.405o6o7o8’9o10011012-13014915916917/
COMMON/REDUC/NTESTONTESTZ2
DATA NTEST/6HAND ST/ eNTEST2/6HONLY /
029

END



SUBROUTINE MAST

$IBFTC MAST*

<

C

C

<

C

C

C

c

C

C

<

C

C SET
1
5

<

C

PROGRAM CONTROL PARAMETERS
0 NO EXECUTION
1 EXECUTION

2 PRIN

NP=0 (60%60 PARTITIONS)
IF NVIB EQUALS 1 PARTITIONS ARE PRINTED

COMMON/RENT/NRENT oKRENT

COMMON/MAPSTR/IPTOT»IBTOT

COMMON/CONT1/JPART(800)

COMMON/LASTND/LN(200)

COMMON/COMS/NSIZE(200)
COMMON/TERMS/NBEAMyNPLATE s NNODE sNCOND9NPSsNTOL 9NP sNOPT (4)
COMMON/CONTRL/NDEFL s NKSP ¢ NREXsNNF 9sNPSTR9yNBSTR9NVIB1F88
COMMON/TAPES/MT1¢MT29MT3sMT4sMTS sMT6 sMT7oMTB9MTIoMT10sMT119MT1 2y
# MT13sMT149MT159MT169MT1T

COMMON/TITL/TITLE(13)

COMMON/PAGE/NPAGE

COMMON/REDUC/NTESTNTEST2

DIMENSION IERROR(5)

INTEGER FRPR9SRP#SRB9FR

ALL OPTIONS JO ZERO

NDEFL =
NKSP =
NREX =
NNF = 0
NBSTR =
NPSTR =
IF88 =
NCOND =
NPS=0
NTOL=0
NPAGE=0
DO 5 I=

IERROR(I) = O

CONTINV
REWIND
REWIND
REWIND
REWIND
REWIND
REWIND
REWIND
REWIND
IN = MT
IouT =

READ(IN»9000)TITLE
READ (IN+9101) NOPTsNVIBsKRPR9FRPRsSRPsSRBsFR

DECK
SUBROUTINE MAST

T

0
0
0

1

1
0

0

1495

E
MT2
MT4
MT8
MT11
MT12
MT1
MT3
MT16
5
MTé6

041
043
067
068
069
070
071

073
074
075
076
077
078
079

081

085

086
087

101

104
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CALL PAGHED

WRITE (I0UT#9001) NOPT
READ(IN9S100)NBEAMINPLATE sNNODE NP
WRITE(IOUT9»9002)NBEAMsNPLATE sNNODE9NP
IF (NOPT(3) ¢EQe NTEST) GO TO 10

IF (NOPT(3) ¢EQe NTEST2) GO TO 10

GO TO 99
C
10 CONTINUE
CALL SuBMl1
C
CALL SOLN
C

casun® THIS SECTION CONTROLS THE EXECUTION OF THE TLO1 DATA PHASESe
C

REWIND MT9

AREA = 1.0

C SPACE TAPE PAST FIRST FILE CONTAINING FORTRAN GENERATION ROUTINES
I=1
50 CONTINUE
CALL FSF(1sMT99IER)
IF(IER oNEs 0) GO TO 900

C EXECUTE AeTLOl PHASE (WHEN I=1» KR WILL BE COMPUTED)
CALL TLO1(MT9s09 IERROR)
DO 55 ICELL=195
IF(IERROR(ICELL) oNEe 0) GO TO 999
55 CONTINUVE

C TRANSFER TO APPROPRIATE TEST TO DETERMINE NEXT TLO1 PHASE TO BE EXECUTED.
GO TO (1009200930094009500960097009800) 1
100 CONTINVE

C IS PRINTING OF KR DESIRED
IF(KRPR «EQe 0) GO TO 150

C PRINT KR
I =2
GO TO 50

C NO PRINT OF KR
150 CONTINUE
AREA = 240
CALL FSF(1eMT99IER)
IF(IER oNEe 0) GO TO 900

C IS FR DESIRED
200 CONTINVE
IF(FR oeNEe 0) GO TO 250
I =3
GO TO 50

C NO FR DESIRED
250 CONTINVE
AREA = 340
CALL FSF(2sMT9»IER)
IF(IER oNEe 0) GO TO 900
GO TO 400

107

108
109
111



IS PRINT OF FR DESIRED

300 CONTINUVE
IF(FRPR «EQe 0) GO TO 350
I =4
GO TO 50

NO PRINT OF FR DESIRED

350 CONTINVE
AREA = 440
CALL FSF(1sMT99IER)
IF(IER eNEs 0) GO TO 900

ARE STRESSES DESIRED

400 CONTINUE
IF(NOPT(3) eNEe NTEST) GO TO 800
IF(NPLATE #EQe 0) GO TO 450

1 =5
GO TO 50
NO PLATES
450 CONTINUVE
AREA = 540

CALL FSF(2sMT99IER)
IF(IER oNEe 0) GO TO 900
GO TO 600

IS PRINT OF PLATE STRESS DESIRED
500 CONTINUE

IF(SRP +EQe 0) GO TO 550

I =6

GO TO 50

NO PRINT OF PLATE STRESSES
550 CONTINUE
AREA = 640
CALL FSF(1eMT99IER)
IF(IER oNEe 0) GO TO 900

ANY BEAMS

600 CONTINUVE
IF(NBEAM ¢EQe 0) GO TO 800
1 =7
GO TO 50

1S PRINT OF BEAM STRESSES DESIRED
700 CONTINVE

IF(SRB «EQe 0) GO TO 800

1 =238

GO TO 50
800 CONTINUE

REWIND MT9

RETURN

ERROR COMMENT

900 CONTINVE
WRITE(IOUT99902) IERsMT99AREA
sTOP

99 CONTINUE
WRITE (IOUT»9900) NOPT
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STOP
999 CONTINUVE
WRITE (IOUT»9901) IERROR

STOP
9900 FORMAT(//49H ILLEGAL OPTION CONTROL CARDe CARD READ WASseceeeeséAby

#/104H IT SHOULD HAVE BEEN ONE OF THE FOLLOWINGeo e e e DEFLECTIONS ONL
#Yeeeoo00e0Ree000eee DEFLECTIONS AND STRESSES)

9901 FORMAT (//54H TLOl ERROR WHILE TRYING TO EXECUTE THE FOLLOWING CAR
#D/5(5X9110))

9902 FORMAT(//31H FSF ERROR IN MAINes THE CODE = I5s5XeTHTAPE = [595Xy
*# THAREA = F240)

9000 FORMAT(13A6)
9001 FORMAT(//11H CALCULATE »4A6)
9002 FORMAT(//15H STRUCTURE SIZE 7X9s5HBEAMS 5X96HPLATES 4X»

1 5HNODES 3X9»10HPARTITIONS/16X94110)

9100 FORMAT(31494Xs14)
9101 FORMAT(4A693Xs1192Xe1192XeI192X91192X01192Xs11)

END

112

116
118



SUBROUTINE PAGHED

SIBFTC PAGH* DECK

SUBROUTINE PAGHED

COMMON /TITL/TITLE(13)
COMMON/TAPES/MT1 sMT2sMT3sMT4 sMT59sMTE IMTToMT8eMTOsMT109MT119MT1 2y
# MT13sMT149MT159MT169MT17
COMMON/PAGE/NPAGE

IOUT = MTé

NPAGE=NPAGE+1

WRITE(IOUT9»100) TITLEINPAGE

100 FORMAT(1H1923X913A695X95HPAGE »16)

RETURN

END

269



270

SUBROUTINE UNPACK

$IBFTC UNPAC* DECK

<
C
C

SUBROUTINE UNPACK(IJKLMNsIpJoKpLoMyN)

ROUTINE UNPACKS BOUNDARY CONDITIONS

I=IJKLMN/100C00
JP=TJUKLMN=100000%]
J=JP/10000
KP=JP=10000%*J
K=KP/1000
LP=KP=1000#K
L=LP/100
MP=LP=100%*L
M=MP/10

N=MP=10%M

RETURN
END

120
141
122
143
124
145
126
127
128
129
130
131
132
133
134
135
136



SUBROUTINE PRINT

$IBFTC PRINT* DECK

NONnOON

95
100

120

130
150

160
170

C
9101
9102
9103

C

SUBROUTINE PRINT (AsNROWINCOL9»CASE»TITLESPAGEWNIZ)

PRINTS ONE OR TWO DIMENSIONAL ARRAYS
LIST OF ARGUMENTS FOR PRINT ROUTINE
NROW(I15)sNCOL(I5)9CASE(I6) 9 TITLE(AS) PPAGE(AL)

DIMENSION A(NIZ9s1)eFMT (4)
INTEGER FMTyH8
DATA IQUT/6/9yNPRNT/8/9H8/1H8/

DATA FMTI(1)/24H(1X21341P El4e¢5)/
IF(NROWeLEe24) WRITE(IOUT»9101)PAGE
N2=0

IF(NCOLeLTeNPRNT) GO TO 160

M=1

FMT(3)=HS8

N1=N2+1

N2=N2+NPRNT

IF(NROWeGTe24) GO TO 120

IF(M* (NROW+6 )eLTe60) GO TO 130
M=1

WRITE(IOUT»9102)

IF(N2eGTeNCOL) GO TO 170
WRITE(IOUT99103)TITLEsCASEsNROWsNCOL#N1 N2
WRITE(IOUTsFMTI(ToN1s(A(TIoJ) 9oJ=N19N2)»I=19NROW)
M=M+1

IF(N2eNE&NCOL) GO TO 100

RETURN

N1l=1

N2=NCOL
FMT(3)=N2=-N1+1
GO TO 150

FORMAT (A1)
FORMAT (1H1)
FORMAT(//1X9 THMATRIX A6910H IDENT NOeI6»I596H ROWS

1 I596H COLS 3X9THIST COL9»I1493X98HLAST COLs14//)

END

171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

271



272

SUBROUTINE suBw

$IBFTC suBMl* DECK

[a¥aNaNaNal

1000

SUBROUTINE SuBM1

ROUTINE CALLS FOR GENERATION AND MERGER
INER=1 IF A QUADRILATERAL PLATE FAILS
COPLANARITY TEST (SEE COPLAN SUBROUTINE)

COMMON/CONT1/JPART(800)
COMMON/CONT2/KPART(800)

COMMON/CONT3/LPART(800)

COMMON/RENT/NRENT 9KRENT

COMMON/LASTND/LN(200)

COMMON/COMS/NSIZE(200)

COMMON/TERMS/NBEAMsNPLATE yNNODEsNCONDINPS9yNTOL 9NP
COMMON/CONTRL/NDEFL s NKSPoNREX9INNFosNPSTR9yNBSTRNVIB
COMMON/SKIP/NBSPyNBSByNBSPIsNBSBI
COMMON/NOMERG/ INER

INER=0
NRENT=0
CALL GENRAT

IF(NRENTeNE«0)GO TC 1000
IF(INER«EQe1)GO TO 1000
CALL MERGE

RETURN
END

140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
159
160
161
162
163
164
165
166
167
168
169



SUBROUTINE GENRAT

$IBFTC GENRA* DECK

C
C
<

100

200

9000

SUBROUTINE GENRAT

CONTROL FOR GENERATION OF ELEMENT MATRICES

COMMON/CONT1/JPART(800)

COMMON/CONT2/KPART(800)

COMMON/CONT3/LPART(800)

COMMON/LASTND/LN(200)
COMMON/CORD/XN(2000) 9 YN(2000)»2ZN(2000)
COMMON/CONTRL/NDEFL ¢NKSP ¢ NREX ¢NNF sNPSTR9NBSTR9NVIB
COMMON/TERMS/NBEAMyNPLATE sNNODE yNCONDsNPS9NTOL 9o NP
COMMON/ADPRO/EM9GyRCyALFAPDARCHDL
COMMON/SSTR/EMM» GG

COMMON/CHECK/ACPTyGROSS

COMMON/TAPES/MT1 sMT29MT39MT4pMT59MT 6 sMT7oMTBIMTO9MTLOMT11sMT1 2,
* MT13»MT149MT15sMTL6sMTLT

COMMON/FLAG/NFLAG

COMMON/TITL/TITLE(13)

IN = MT5
I0UT = MTé

NFLAG=0
CALL INFO

IF(NPLATEsEQe0)GO TO 100
ACPT=0.1

GROSS=1.0

READ(IN9»9000) EMMyGG
CALL PAGHED

CALL PLATE

CONTINUVE

IF(NBEAMsEQe0)GO TO 200
READ(IN»9000)EMM»GG
CALL PAGHED

CALL SEAM

CONTINVE

IF(NFLAGeNE+Q)STOP
FORMAT (6E12e4)

RETURN
END

215
216
217
218
219
220
221
222
223
224
225
226
227
228

232
233

241
242
243
244
245
246

248
249
250
251
252

253
254
255
263
264
265
266
267

273
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SUBROUTINE REDUCE

$IBFTC REDUC* DECK

C
C

C

100

500

SUBROUTINE REDUCE(AsNsK)
DIMENSION A(NsN)

DO 100 I=1sN

DO 100 J=1sN
IF((1¢EQeK)eORs(JeEQeK))GO TO 100
Al(TIsJ)=A(Iod)=A(KsJ)RA(IIK)/A(KIK)
CONTINUE

DO 500 L=1sN
A(LoK)=040
A(KsL)=040

RETURN
END

273

275
276
277
278
279
280
281
305
306
307
308
309
310



SUBROUTINE INFO

$IBFTC INFO* DECK

(a¥a¥aka¥aXaXa!

30

SUBROUTINE INFO

ROUTINE READS IN BOUNDARY CONDITIONS

AND WRITES BOUNDARY DATA ON TWO TAPES

TAPE IKDF CONTAINS SPECIFIED DEFLECTIONS

TAPE IKBC CONTAINS NODALsBeCe AND SPRING DATA
N18 = TAPE CONTAINING REDUCTION INFORMATION

COMMON/CONT1/JPART(800)

COMMON/CONT2/KPART(800)

COMMON/CONT3/LPART(800)

COMMON/LASTND/LN(200)
COMMON/CORD/XN(2000) s YN(2000)92ZN(2000)
COMMON/CONTRL/NDEFL s NKSP s NREX s NNF sNPSTRyNBSTRNVIB
COMMON/TERMS/NBEAMaNPLATE yNNODE yNCOND9NUML » IUM2 oNP
COMMON/TAPES/MTIoMTZ’MI30MT40MT5oMTboMT7oMT80MT9oMTlOoMT11oMTlZ:
* MT13sMT149MT15sMT169MT17

COMMON/TITL/TITLE(13)

COMMON/REDUC/NTEST

DIMENSION FKK(6)sJKK(6)

DIMENSION KFIX(6) ’
DIMENSIONMAPD(200)

DIMENSION IRETAN(6)

EQUIVALENCE (MAPD»JPART)

IN = MT5

IOUT = MTé
IKDF = MT4
IKBC = MT3
N18 = MT1

DO 30 I=1,»200
LN(I)=0

DO 40 I=1,800
JPART(1)=0
KPART(1)=0

40 LPART(I1)=0

314
315
316
317
318
319

320
321
322
323
324
325
326

331
333

275



Ceswrsx SET UP PARTITIONS INFO
342

IF(NPeNES0O)GO TO 100
343

C
NP=NNODE/10 344

DO 20 I=1sNP 345
20 LN(I)=10%I 346
IF((NNODE=NP#10)+EQe0)GO TO 99 347
NP=NP+1 348
LN(NP)=NNODE 349
99 CONTINVE 350
NUM1=NP 351
GO TO 101 352
100 NUM1=NP 353
READ(IN»9080) (LN(I)sI=1sNP) 354
101 CONTINUE 355
C 356
WRITE(IOUT»9000) (IsLN(I)sI=19NP)
CALL PAGHED
LINE=0
WRITE(IOUT»9001)
C 361
C#xx¥x% LOOP FOR EACH NODE
DO 500 I=19NNODE 362
(S 363
Ceaxnux DETERMINE WHICH PARTITION THIS NODE IS IN
DO 250 K=1sNP 364
210 IF(I1eGTeLN(K))GO TO 250 365
NI=K 366
GO TO 251 367
250 CONTINUE 368
251 CONTINUE 369
Cux#x#% READ IN NODAL DATA
45 READ(IN$9021) MpJKKsXN(M) s YN(M) 9ZN(M) s (IRETAN(IO0)»10=1+6)
DO 47 10=196
47 IRETAN(IO) = IABS(IRETAN(IO))
WRITE(N18) M
WRITE(N18) (IRETAN(IO)s1O0=196)
46 CCNTINUE
IF(I«NEsMIWRITE(IOUTS9070)M 371
DO 51 K=196
51 JKK(K)=IABS(JKK(K))
1 JKLMN=100000%JKK (1)+10000%JKK(2)+1000#JKK(3)+100#%JKK(4)+10%JKK(5) 372
1+JKK (6) 373
WRITE(IKBC)My IJKLMN 374
IF(LINEeLT50)G0 TO 1
LINE=0
CALL PAGHED
WRITE(IOUT»9001)
1 CONTINUE
LINE=LINE+1
60 WRITE(IOUT$9012) MsJKKeXN(M) oYN(M)9ZN(M) o+ (TRETAN(IO)»10=1+6)
C 375
65 K=0 376
DO 300 N=1y6 377
300 IF(JKK(N)eEQe3)K=1 378
IF(KeNE#1)GO TO 350 379
READ(IN$S030) (FKK(JJ)9JJ=196) 380
WRITE(IKBC) (FKK(JJ) 9JJ=196) 381

CHxanux READ SPRING DATA

276



«
C

C

C
C

WRITE(IOUT#9003) (FKK(JJ)eJJ=1196)
LINE=LINE+1
IF(LINEsLT450)GO TO 2
CALL PAGHED
LINE=0
WRITE(IOUT»9001)
2 CONTINVE
350 CONTINUVE

#usunx COUNT FIXED DEGREES OF FREEDOM
K=0
DO 102 N=1y6
IF((JKK(N)eEQesO)eORe (JKKIN)eEQe3))GO TO 102
K=K+1
KFIX(K)=N
102 CONTINUE

500 CONTINVE

9000 FORMAT(//25H LAST NODES IN PARTITIONS/(1Xe10(I391HsI4s5X)))
9001 FORMAT(//41Xs»10HNODAL DATA//6Xs4HNODEs9IX92HBC»14X91HX918Xs1HY 918Xy
1 1HZ»TX917THRETAINED FREEDOMS//)
9002 FORMAT(6X9I149TX961196X91PEL2e49TX91PEL2449TX91PEL1244)
9003 FORMAT(9H SPRINGS 6E1244)
9012 FORMAT(6X9I149TX961196X91PEL2e49TX91PEL2049TX91PEL2649TX4611)
9020 FORMAT(I496Xs61198X93EL1204)
902) FORMAT(I496X961198X93E12e494X9611)
9030 FORMAT(6E1244)
9040 FORMAT(I14)
9050 FORMAT(6E1244)
9070 FORMAT(6H NODE »14916H OUT OF SEQUENCE )
9080 FORMAT(1814)
REWIND N18
RETURN
END

382
383

385
386
387
388
389
392
417
418
419
420

422
424
425

426
427
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SUBROUTINE PLATE

$IBFTC PLATEZ* DECK

(@]

(a¥aXa¥aXaXakaXaXaXaNaNaaNaXaNaXa N akaaXaNaXakaNanaua

N&
10

SUBROUTINE PLATE

COMMON/RENT/NRENT o KRENT
COMMON/CONTL/JFPART(SCO)
COMMON/QONT3/LPART(800)
COMMON/LASTND/LiN(200)

COMMON/TAPES/MTLaiiT29MT39MiT4oMTEsMTEIMTT7IMTBIMTOIMTLIOIMTLI1IMTL 2

* MTL13oMT149MT159MT169MTL7

COMMON/CORD/XN(2000) 9 YN(200S)9ZN(2000Q)
COMMON/TERMS/NBEAMINPLATE 9NNCDEWNCONDY IPTHNPS sIUM2

COMMON/ADPRO/EMIGIRCHALFAICARCHOL

COMMON/ SSTR/ENM GG

COMMON/PSTIF2/HsTS

COMMON/PSTIF1/SK(18918)
COMMON/PSTIF8/SKQ(30930)

COMMON/PSTIFSG/NP N5
COMMON/PSTIFC/TIBXsTIBYSTIBS
COMMON/PSTIFD/TXsTYsTC
COMMON/PSTIFG/XS18YS19ZS1sXS29YS292529X539YS392539XS49YS4sZ54
COMMON/PMTRL/PT(393)

COMMON/STRAN/GT (B924)

COMMON/FLAG/NFLAG

COMMON/PSTIFL/ISWAP

COMMON/ SWAP/KSWAP
COMMON/PSTIFH/XL1sYL1oXLZ2oYL29XL3sYL39XLGsYL4
COMMON/TITL/TITLE(L3)

COMMON/BUCK/IBUC
COMMON/THRST/TRS19TRS29TRS39TRS49TRSS9TRSE9TRST
COMMON/PSTRSS/SKGSS(30930)

DIMENSION NN(10O)sF(24924)9P1(5940)
EQUIVALENCE (FsSK)

= NODZ NUMBER FOR NODE 4 ON QUADRILATERAL PLATE
= OUTPUT PARAMETER (1 PRINT)

TIBX = MOMENT OF INERTIA FCR OUT OF PLANE STIFFNESS IN X=DIRECTIO

NP

= PLATE NUMBER

TIBY = MOMENT OF INERTIA FOR OUT OF PLANZ STIFFNESS IN Y-DIRECTIOC

TX

= THICKNESS FOR IN=PLANE LOADING IN X=CIRECTION

TIBS = MOMENT OF INERTIA FCR OUT OF PLANE STIFFNESS IN SKIN LCIREC

TY

= THICKNESS FOR Iin=PLANE LOADING IN Y=DIRECTICN

TO = THICKNESS FOUR IN=°rPLANEZ SHEAR

TS

= THICKNESS FOR SKIiv

E = YOUNGS MODULUS

GAMMA = POISSCONsS RATIO

SK66 = STIFFNESS MATRIX FOR (INPST) AND (QUTPM)
SK99 = STIFFNESS MATRIX FOR (INP) AND (CUTP)

XS19YS19Z5S1 = STRUCTURAL COCRDINATE AT NCDE 1 TRIANULAR
XS29YS292S2 = STRUCTURAL CCOORDINATE AT NODE 2 TRIANULAR
XS39YS3925S3 = STRUCTURAL COCRDINATZ AT NODE 3 TRIANULAR
XS49YS49254 = STRUCTURAL COORDINATE AT NOCE & QUADRILATERAL PLATE
XL1lsYL1 = LOCAL COORDINATES AT NODE
XL2sYL2 = LOCAL CCORDINATES AT NODE
XL3y9YL3 = LOCAL COORDINATES AT NODE
XL4sYL4 = LOCAL COURDINATES AT NOCE

QUADRIL
QUADRIL

QUADRIL

O OO0
A0 D0

TRIANGULAR OR GUADRILATERAL
TRIANGULAR OR QUADRILATERAL
TRIANGULAR OR GQUADRILATERAL
QUADRILATERAL PLATE

W

278

N

N

TION

ATER
ATER
ATER

PLA
PLA
PLA

431
432
433
434
435
436

440
441
4472
443
44y
445
446
447
44
449
450
451

453
454
455
456
457

459

463
464
466
467
468
465
469
471
470
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
4835



1000
1001

1060

1070
1080
1090

1100
1110
1120

1325

1005
1010
1015
1020

1025

ICON(I9J)=1000%¥MAXO(IsJ)+MINQ(IsJ)
IN = MT5

IOUT = MTé

KSOLN = MT8

ISTRS = MT16

Kl=l

I1CC=0

LINE=0
WRITE(IQUT$9000)(IIsII=194)
NT=0

NT=NT+1

READ PLATE DATA

READ(INSSS00)NPsN1sN29N39N4 s IINs IOy IBUCHTHEMIGC
IF(IBUCONESO)READ(INSI9502)TRS1sTRS29TRS39TRS49TRS59TRS69TRST

IF(EM)10609107051080
WRITE(IOUT99560)NP
EM=ABS (EM)

GO TO 1080

EM=EMM
IF(G)10909110091110
WRITE(IOUT99570)NP
G=ABS(G)

GO TO 1110

G=GG
IF(NP=NT)11209112591120
WRITE(IOUT G580 )NPNT
CALL EXIT

CONTINUE

KSWAP=0

IF(IIN=1)105092%3

TO=T

TS=T

TIBS=T*%3/12

TX=04

TY=0s

TIBX=0s

TIBY=0a

GO TO 1035
READ(INs9501)TXsTIBXsTYSTIBYsTSH»TIBS
TO0=T

IF(TSeEQeQs) TS=TO
IF(TIBSeEQeQe) TIBS=TO*%3/124
IF(IINeEQs2) GO TO 4
T=le=G¥%%2

TX==TO*(1le=TX)*T
TY==TO*(1le=TY)*T
TIBX==TO®(le=TIBX)*T
TIBY==TO*(1le=TIBY)*T

GO TO 1035

CONTINVE

CHECK VALIDITY OF PLATE INPUT

POSITIVE MOMENTS OF INERTIA AND THICKNZSSES

IF(NNODE=N1)10209100591005
IF(NNODE=N2)10209101091010
IF(NNODE=N3)102049101591015
IF(NNODE=N4)10209102591025
WRITE(IOUT95550) NP

NFLAG=1

CONTINUE 279

490
491

492
493

494
495
496

499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
5¢1
52
543
54
545
526
527
528
5¢9
520
521
532
533
524
535
556
537
528
539
540
i |
542
543

244



(8]

NN

ey i

1029

1u

1127

706

IF(TIoXeGEW0e)TO TO
WRITE(IOUT$S5590) P
TIBX=ABS(TISX)
IF(TIoYeGEeUe)GC TO
WRITE(IOUT#S550) NP
TIBY=ABS(TIBY)
IF(TIBSeGEeDs)GC TC
WRITE(IOQUT¥9600)NP
TIBS=ABS(TIBS)
IF(TXeGE«Ca)GC TO 1033
WRITECIOUT95600) NP
TX=AE3(TA)
IF(TYeGZa0e)GO TC
WRITE(IOUT %600 )NP
TY=A35(TY)
IF(TOeGTe0e)GO TO 1037
WRITE(IOQUT»9600) NP
TO=ABS(TO)
IF(TSeGEeDs)GC TC
WRITE(IOUT®G6C0) NP
T5=A5S(TS)
CONTINLE

10627

1029

1035

1050

WRITEC(IOUT 92001 )NPsN1oN2IN3oN4sTOsTXsTIBATY»TIBY»TSHTIBSHIEMIG
WRITE(IOUT6000)

IF(InJdC oNCe O)
LINE=LINE+2
IF(LINESLTe20)CGC TC 10

CALL PAGHED
LINE=0
WRITE(ICUTGCCO)(II»II=194)
CONTINUVE

M= N l
XS1=Xin(I)
YS1=YN(M)
251=ZN (M)
MEI\PA
XSg=Xini)
Y32=YN (i)
LS2=ZIN(M)
M=EN3

AS3=XIN (i)
YS3=YN(r)
2S3=ZN (i)
NS=N&

IF(NSeEQeQ)GC TO Li27
XS&4=XN(N5)

YS&4=YN{ND)

284=2N(N5)

CONTINUE

CONT InvZ

T A

280

TRS1I9TRS2sTRS3

FIXco

Co

N

T

(@]

A)

m

m

(93]

545
546
547
548
549
550
551
552
553
554
555
526
557
558
559
560
561
562
563
564
565
566

567

5€0
581
582
563
584
585
566
567
586
569
550
591
592
593
594



(@)

[a X2 XA)

00

[aNa}

(@)

21

1251

1002

1132

1134

1135

IF(LINEsLT450)GO TO 21
LINE=0

CALL PAGHED
WRITE(IOUT»9000)(I191I=104)
CONTINUE

IF(KRENTeNEsO) GO TO 1002
IF(ISWAPW4EQeQ) GO TO 1251
NSAVE=N3

N3=N4

N4=NSAVE

KSWAP=1

GO TO 10

CONTINUE

CONTINVE
CONNECTIVITY INFO FOR PLATE

MPT=IPT-1
DO 1129 I=1sMPT

IF(INLoLEOLN(I+1)) e ANDe (NL1oGTeLN(I))INI=I+1
IF((NZoLEoLN(I+1))eANDo (N2oGTaLN(I))INI=I+1
IF((N3oLEOLN(I+1))eANDo(N3«GTeLN(I))INK=TI+1
IF(INGoLESLN(I+1))oAND e (N4oGToLN(T))INL=I+1

IF(NL1eLESLN(L1))NI=1
IF(N2eLEsLN(1))NJ=1
IF(N3eLEeLN(L))NK=1
IF(N4GoLESLN(L))NL=1
CONTINVE

LL=6

NN(1)=1001#%NI1
NN(2)=ICON(NJINI)
NN(3)=1001#NJ
NN(4)=TCON(NKsNI)
NN{5)=TICON(NK»NJ)
NN(6)=1001%NK
IF(N4eEQeQ)GO TO 1132
NN(7)=TCON(NLINT)
NN(8)=ICON(NLNJ)
NN(9)=ICON(NLNK)
NN(10)=1001%NL

LL=10

CONTINUE

00 1135 J=1lsll

PO 1134 I=1K1l

II=1
IF(JPART(I1)eEQeNN(J)IGO TC 1135
CONTINUE

II=K1

K1=K1+1
JPART(II)=NN(J)
LPART(II)=10001*NP
LPART(II)=(LPART(II)/10000)%*10000+NP
NPS=Kl1l=1

CALL FOR 6X6 TRANSFORMATION
CALL PMTR

CALL FOR STRESS TRANSFCRMATICN
CALL SMTR

281

59¢
597
598
599
600
6C1

603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
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1275

1276
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2003

(8} [ANA]

6000

000

LIM=18
IF(N&GoNEWO)LINM=24
®oOH ¥ TRANSFORMATION= K(LAMBDA=T) * % *

CALL KLAMT(SKQSSsPT)
% % % GENERATE STRESS MATRIX # *

CO 1275 I=1438
OO 1275 J=1924
PI(I90)=0e0

CALL MULI(GTsSKQASSsPI91s89LIMILIMIBI3098)
IF(IBUC)12769127791276

CALL KLAMT(SKQIPT)

GO TO 1279

PO 1276 I=11930

LO 1278 J=11930

SKQ(I9J)=SKQSS(IsJ)

*# % %  COMPLETE COORDe TRANSFORMATICN = LAMBDA(K*LAMDA=-T)
CALL LAMK(SKQPT)

WRITING STIFFNESS

WRITE(KSOLNINL19NZ29N3 9 N4

WRITE(KSOLN) ((SKGQ (JaI)ad=196)91=196)0

JOISKQ(JeI)ed= 19 6)9l= Tel2) 9 {(SKQ(JsI)ad= 19 6)91=13s18)
20(SKGUJoI)od= 19 G)ol=1S92&4) s (SKQIJII)ad= To12)sl= 1y 6)
SO(SKQGJII)ad= To12)sl= 7912)9((SKQ(JeI)sd= Tsl12)91=13918)>
G40(SKQ(JsI)ed= T912)91=19924)9((SKQA(J9I)9d=13918)9l= 1y &)
SC(SKGIJI)9d=13918)9I= To12)9((SKQ(JoI)9Jd=12918)91=13918)
SU(SKA(JI)eJd=13918)91=15924) 0 ( (SKQIJI)9dJ=19924)0l= 19 &)
TOOSKQA(CI I ) 9d=19924) 9= T912) s ((SKQUJII]I)9J=19924)91=13918)
S((SKA(J9I)oJd=15924)91=19924)

WRITING STRESS

WRITE(ISTI
WRITE(ISTI

JNFaNIeN2IN3 NG
il

(PICIsd)sl=198)0d=1924)

A A
(AN 73]

IF(IO0eNCel)GO TC 1280

PRINT CPTIONS FCOR INDIVIDUAL PLATE
CALL PRINT(GT98sLINsly4HSMTRI198)

CALL PRINT(SKQoLIMILIMOILIGHSTIF®193C )
CALL PRINT(PI»8sLIMNI1IIS4HSTRS9198)
CONTINVE

IF(NPLATE=NT)20C39200391C01

CONTINUE

FORMAT(15X9 1OHSIGMA=X = 9E12e593X910HSIGMA=Y = sE12e593X99HTAU=XY

¥= 9E12e5)
FORMAT(/56X9»10HPLATE DATA// 282

652
667
668

691

693
694

678
679
680
681
682
683
684
685
686
687
688
689
690
697
698
699
700
701
702
703
704
706
707
708
709
710
1%
763
808
809
810
8l1
812
813
8l4



9001
9500
9501
9502
9550
9560
9570
9580

9590
9600

1 1X»  6H PLATE»s4(5H NODE ) s4Xe4HT(O) s TXs4HT(X) s TXs4HI (X)X
2 4HT(Y) 9 7Xs4HILY) s TX94HT(S) s TXs4HI(S) 99X s 1HE» TX » SHGAMMA//5X 41577 )
FORMAT(1Xs51599(1PE11e3))

FORMAT(7I4s4Xs1292X93E1204)

FORMAT(6E1244)

FORMAT (7E10¢4)

FORMAT (34H1 INCORRECT NODE NUMBERs PLATE NOe 14)

FORMAT (43HINEGATIVE MODULUS OF ELASTICITYs PLATE NOe I4)

FORMAT (35HINEGATIVE POISSON RATIOs PLATE NOe I4)

FORMAT (41H1INPUT NOT IN PROPER SEQUENCE, PLATE NOe« Ié4,

1114 SHOULD BE 14)

FORMAT (38HINEGATIVE MOMENT OF INTERTIAsPLATE NOe 14)

FORMAT (31HINEGATIVE THICKNESSs PLATE NO. 14)

RETURN
END

819
820
821
822
823
824
825
826
827

283
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SUBROUTINE MUL1

S$IBFTC MUL1* DECK
SUBROUTINE MULL1(AsBsCoNToN1IN29N391ID19sID21D3)

(2] [a¥a¥aXal

100
400

NT=1 C=A%B
LIMITS OF MULTIPLY A(N1sN2) B(N2yN3)

DIMENSION A(ID191)9B(ID201)sC(ID3»1)

DO 100 I=1)pN1

DO 100 J=1)pN3

ClIeJ)=040

DO 100 K=1)pN2
ClIsJ)mClInJd)*ALTIK)*B(K2J)
RETURN

END

C(N1sN3)

831
832
833
834
835
836
837
838
839
840
841
842
843
844



SUBROUTINE MUL2

SIBFTC MuL2#% DECK

C
C
C
C
C

300
400

SUBROUTINE MUL2(A9sBsCopNToN1sN29N39s1ID19ID21D3)

NT=2 C=A(TRANSPOSE ) *B
LIMITS OF MULTIPLY A(N1sN2) BI(N2sN3) CIN1sN3)

DIMENSION A(ID1s1)9B(1D2+1)9C(ID301)

DO 300 I=1pN1

DO 300 J=1pN3

ClIsJ)=0s0

DO 300 K=1pN2
ClIeJ)mC(IaJd)+A(KpI)I*B(KIJ)

RETURN
END

847
848
849
850
851
852
853
854
85%
856
857
858
859
860
861

285



286

SUBROUTINE PSTIF

SIBFTC PSTIF* DECK

[aXaN s} [a¥aXa¥aXal

(2 ¥ aYaNala)

SUBROUTINE PSTIF(LINE)
COMMON/RENT/NRENT s KRENT
COMMON/TPLN1/NERR
COMMON/PSTIFL/ISWAP
COMMON/PSTIF9/NP sN&

FORM LOCAL COORDINATES FROM STRUCTURAL COORDINATES
FOR TRIANGULAR OR QUADRILATERAL PLATE

CALL LOCAL

IF(KRENTeNE«0)GO TO 2

IF(ISWAPeNE«0)GO TO 150
2 CONTINVE

FOR ANALYSIS OF TRIANGULAR PLATEs Né&=0

IF(N4eNE«0)GO TO 130
10 CALL TRI
GO TO 150

FOR ANALYSIS OF QUADRILATERAL PLATEs» N4 DOES NOT EQUAL 0
CHECK COPLANARITY OF QUADRILATERAL PLATE

130 CALL COPLAN(NERR)
CALL QUAD(LINE)
150 RETURN
END

865
882
886

888
890
891
892
893
894
895
896
897
905
906
907
908
909
946
947
948
949
950
951
952

954
957



SUBROUTINE QUAD

$IBFTC QUAD* DECK

C

SUBROUTINE QUADI(LINE)

C GENERATE STIFFNESS AND TEMPERATURE LOADS FOR GQUADRILATERAL PLATE

C

OO0

[aN NS}

1C

[aNANA!

19

20
30
40
50
60
70

80

e NANA!

COMMON/PSTIF2/HsTS
COMMON/ADPRO/E #GAMMA » DUM1 9DUM2 9y DUM3 9 DUM4
COMMON/PSTIF3/X19Y1sX29Y29X39Y3
COMMON/PSTIF5/TLOAD(18) 9DEFL(18)
COMMON/PSTIF8/SKQ(30930)
COMMON/PSTIFH/XL1oYLL1oXL2oYL29XL3sYL39XLGWYL L
COMMON/PSTIFK/NQUA

COMMON/PSTIFL/ISWAP

COMMON/TEMP2/A(9940)

CCMMON/TPLN1/NERR

COMMON/RENT/NRENT

COMMON/SWAP/KSWAP

COMMON/LOAD/LDPT
COMMON/PSTRSS/SKQSS(301930)
COMMON/BUCK/ IBUC
EQUIVALENCE(XYL (1) sXL1)o(XY(1)9sX2)
DIMENSION XYL(8)sXY(4)

FIND FIFTH NODE

XL23=XL2=XL3

P34=XLaxYL3+YL4*XL23
X1=(XL4+XL3+(Xh2*¥YL4*¥XL23/P34)) /340
Y1=(YL&4+YL3=(XL2¥*YL4*YL3/P34)) /340

ZERO THE ELEMENTS OF SKQ(3C»30)

D0 1C J=1s30C
DC 10 I=1130
SKQ(IsJ)=0e0

SUBDIVIDED TRIANGULAR PLATES OF THE QUADRILATERAL PLATE

DC 240C NQUA=1»4

DO 90 I=1v4

GO TO(50920930940)9NQUA
GO TO(60960970970) 1
GO TO(80980s60960)s1
GO TO(70970981981)s1
Il=l

GO TO 85

Il1=1+2

GO TO 85

Il=1+4

GO TO 85

Il=1+6

GO TO 85

Il=]=2

XY(I)=XYL(I1)
CONTINVE

CALL TRI

CONTINUE

RECUCE OUT FIFTH NODE FROM STIFFNESS MATRIX SKQ(30»30)

DO 246 K=25+30
287

561
962
963
964
965
566
967
968
969
970
971
972
973
977
978
979

980
982
983
984
985
986
987
988
989
990
991
992
693
994
995
996
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
10%6
1057
1133
1134
1135
1137



246

CALL REDUCE(SKQSS930K)
IF(IBUCsEQeD)GO TO 280
DO 245 K=25430

CALL REDUCE(SKQs30K)

RETURN
cND

288

1138

1140
1141
1144



SUBROUTINE LAMK

SIBFTC LAMK* DECK

25

50

SUBROUTINE LAMK (SK»PT)
DIMENSION SK(39300)sPT(393)sP(3)
DO 50 I=14300

DO 25 IR=1y3

P(IR)=0e

DO 25 IC=1,3
P(IR)=P(IR)+PT(IRsIC)*#SK(ICsI)
CONTINVE

DO 50 IC=1,3

SK(IC»IN)=P(IC)

CONTINVE

RETURN

END

289



230

SUBROUTINE KLAMT

$IBFTC KLAMT* DECK

25

50

SUBROUTINE KLAMT(SKsPT)
DIMENSION SK(3093910)sPT(393)9P(3)
DO 50 I=1»10

DO 50 J=1»30

DO 25 IR=1y3

P(IR)=040

DO 25 IC=1y3
P(IR)=P(IR)+PT(IRIC)#SK(J»ICyI)
CONTINUE

DO 50 IC=1,3

SK(J»ICy1)=P(1IC)

CONTINVE

RETURN

END



SUBROUTINE TRI

$IBFTC TRI* DECK

C
C
C
C

(2N aN NN AN AN AN NANA]

aNANANA)

NnNNn

SUBROUTINE TRI
TRIANGULAR PLATE STIFFNESS GENERATION SK(18918)

COMMON/PSTIF1/8K(18918)
COMMON/PSTIF3/X19Y19X29Y29X39Y3
COMMON/PSTIF7/X219X319X329Y219Y31sY32
COMMON/PSTIF9/NP ¢N4
COMMON/PSTIFH/XL1aYL1oXL29YL29XL39YL39XL&4oYLL
COMMON/PSTIFD/TXsTYsTO

COMMON/BUCK/IBUC
COMMON/THRST/TRS13sTRS29TRS39TRS4sTRS59TRS69TRS7
COMMON/PREST/SKPRE(6)

HHRHHERAHXXXXX DEFINITION OF ARGUMENTS 33 3539 % % % % % 3 % %

X1sY1l = LOCAL COORDINATES AT NODE 1 OF TRIANGULAR PLATE
X29Y2 = LOCAL COORDINATES AT NODE 2 OF TRIANGULAR PLATE
X39Y3 = LOCAL COORDINATES AT NODE 3 OF TRIANGULAR PLATE

EQUIVALENCE(XLOCALsXL1)
DIMENSION XLOCAL(8)
T =TO

IF(N4e«NEsQ)GO TO 5
1 X1=XL1

Yl=YL1

X2=XL2

Y2=YL2

X3=XL3

Y3=YL3

THE FOLLOWING PROJECTIONSs (LENGTHS)» ARE USED IN ROUTINES
INPSTsOUTSHs INPM AND PTEMP

5 X21 = X2=X1
X31 = X3=X1
X32 = X3=X2
Y21 = Y2=Y1
Y31 = Y3=Y1
Y32 = Y3=Y2

THE FOLLOWING ZERO'S THE SK ARRAY

DO 10 J=1918
DO 10 I=1918
10 SK(I9J)=040

GENERATE K1 FOR TRIANGULAR ELEMENT

IF(IBUCWEQe0)GO TO 20

IF(N44EQeQ) GO TO 40

XT2=SQRT(X21%*%2 + Y21%%*2)

XT3=(X21%X31 + Y21%Y31)/XT2

YT3=SQRT(X31%%#2 + Y31%%2 = XT3%%2) 291

1147
1148
1149
1150
1151
1152
1153
1154
1155
1156

1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168

1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192



aNaXAa)

aONoOnNnn

XT32 = XT3 = XT2
CES = X21/XT2
SEN = Y21/XT2
T4A=T/ (24 %*XT2%YT3)
TS1T=T4A*#TRS1
TS2T=T4A*TRS2
TS3T=T4A*TRS3
TS1=((CES*#2)%*TS1T + (SEN*%*2)%TS2T + 20% (SEN*CES)*TS3T)
TS2=((SEN##2)*TS1T + (CES*#2)%TS2T = 2¢*% (SEN*CES)*#TS3T)
TS3=((SEN*CES)#(TS2T=TS1T) + (CES**2=SEN*%2)%TS3T)
GO TO 19
40 XT2=X2
XT3=X3
YT3=Y3
XT32=X32
T4A=T/(2e%XT2%YT3)
TS1=T4A%*TRS1
TS2=T4A*TRS2
TS3=T4A%*TRS3
19 SKPRE(1)=TSI*#YT3*YT3+TS2#XT32%XT32=TS3%2,4%XT32%YT3
SKPRE(2)==TS1*YT3#YT3=TS2%XT32#XT3+TS3%YT3% (XT3+4XT32)
SKPRE(3) =TS1#YT3#YT34TS2%#XT3#XT3=TS3%#2 ¢ *¥XT3%YT3
SKPRE(&4) =TS2#XT32%XT2=TS3*XT2#YT3
SKPRE(5) ==TS2#XT3#XT2+TS3%#XT2*YT3
SKPRE(6) =TS2#XT2#XT2
20 CONTINUE

1193
GENERATE STIFFNESS FOR IN=PLANE EFFECTS (INP) 1194
1195
CALL INP 1196
CALL STORE(2) 1197
1198
1199
1200
GENERATE STIFFNESS FOR OUT COF PLANE EFFECTS (QUTP) 1201
1202

CALL OUTP
CALL STORE(OQ) 1204
1205
100 RETURN 1206
END 1207



SUBROUTINE INP

$IBFTC INP* DECK

[a¥aXa) [a¥aXa! NODONANONNN

SUBROUTINE INP
COMMON/PSTIFA/SK66(696)/PSTIFB/SK99(999)

I3 3 39 336 3 9 9 I 3 3 6 3 3 I I 36 3 3 3 56 I 36 I 3 I3 I I3 3t I3 I3 I 3 I I I I I I I I NN

GENERATE STIFFNESS FOR IN=PLANE EFFECTS (INP) FOR TRIANGULAR PLATE
696900 396 369636 9806 36 96396 3 9636 96 336 36 30 3 36 9636 309 3630 69630 36 3636 3038 36 363696 6 30 3030 0 96 36 30 36 30 30 36 96 36 338 30 396 94 3 3k

GENERATE STIFFNESS FOR IN=PLANE STRETCHING (INPS)
CALL INPST(1)
GENERATE STIFFNESS FOR IN=PLANE MOMENTS (INPM)

CALL INPM
COMBINE (INPST) AND (INPM) STIFFNESS INTO (INP) STIFFNESS

CALL COMBIN(1)
RETURN
END

1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1244
1245
1226
1227
1248
1249
1230

293



294

SUBROUTINE INPM

$IBFTC INPM* DECK
SUBROUTINE INPM

GENERATE THE STIFFNESS CONTRIBUTION DUE TO
IN=PLANE MOMENTS IN THE ELEMENTS OF UPPER TRIANGLE OF SK99

[a¥aNa¥a!

COMMON/PSTIF2/H» TS
COMMON/ADPRO/E »GAMMA » DUM1 »DUM2 yDUM3 » DUM4
COMMON/PSTIFT7/X219X319X320Y219Y319Y32
COMMON/PSTIF9/NP ¢N4
COMMON/PSTIFB/SK99(9+9)
COMMON/PSTIFD/TX»TYsTO

DIMENSION XY(392)9D(3)9SC(302)9SC2(392)9E2AI(3)
# AD(3)9ID(3)9ID2(3)9ID3(3)9ID2SC(392)9ID35C2(392)9ADSC2(392)9A1(3)

EQUIVALENCE (X219XY(191))
REAL IDy»ID2»ID3s1D2SCyID3SC2
TXY(A)mOo5#((TX+TO)*(160+(A) )+ (TX+TO)*(1e0=(A)))*A2

A2=(X21%Y31=Y21%X31)/640
TO1=(T0/1260)*A2%#3

E2=E
E“'Z.*E
E8=4 ¢ *E
E12=6¢*E
E24=12¢*E

D(1) IS D12y ETCe

[aNaNaNal

DO 10 I=193
10 D(I)=SQRTIXY(Ipl)#%2+XY(I92)#%2)

SC(191) IS SIN129SC(192) IS COS12y ETC,

[aNa¥a)

DO 20 J=192
DO 20 I=1»3

20 SC(I9J)=XY(IsJ)/D(I)
SC(291)==SC(2»1)
SC(292)==5C(292)

SC2(191) IS SIN12#%#2y ETC,

[aXaXa)

DO 30 J=192
DO 30 I=1»3
30 SC2(I9J)=SClIod)*x2

AD(1) IS Al12/D12» ETCe

[a¥aNa)

DO 50 I=193
50 AD(I)=0e

ID(1) IS I12/D12y ETC,

[aXalNa)

DO 60 I=193

1233
1234
1235
1236
1237
1238
1239
1240
l2«l
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288



[aNaXa! [a¥aXa) [a¥aXKa) Nnon [aNala) [a¥aXal

[aNaNa)

Nnonon

102(1)

ID3(1)

ID2SC(191)

I1D3sC2(191)

ADSC2(1»91)

DO 70 I=193

DO 80 I=193

DO 90 J=1»92
DO 90 I=1,3

DO 100 J=1y2
DO 100 I=1y3
100 I1D3SC2(I1sJ)=ID3(I1)*SC2(19J)

DO 110 J=192
DO 110 I=1,3
110 ADSC2(IsJ)=AD(I)*SC2(10J)

DO 120 I=1,3
120 E2AI(1)=SC(Is1)*SC(I+2)%(AD(I)=1240%ID3(1))*E2

ROW1

SK99(191)
SK99(192)
SK99(13)
SK99(194)
SK99¢t195)
SK99(196)
SK99(197)
SK99(1148)
SK99(1+9)

ROW2

SK99(292)
*
SK99(293)
SK99(294)
SK99(295)
SK99(246)
SK99(297)
SK99(2+8)
SK99(249)

ROW3

60 ID(I)=TO1/(D(I)%*¥*4)
IS 112/(D12%%2)y ETCe

70 ID2(I)=1ID(I)/D(I)

IS 112/7(D12#%2)y ETCe

80 ID3(I)=ID2(I)/0(I)
IS 112%#SIN12/(D12%%2)y ETCe

90 1D2SC(I9J)=ID2(1)%#SC(1sJ)

IS 112#SIN12%#2/(D12##3)y ETCe

IS A12%#SIN12%%2/D12y ETCe

E2AI(1) IS 2#E*#(SIN12#COS12%(A12/D12-112/(D12%%3)))s ETCo

E8*(ID(1) + ID(2))
E12%(1D25C(192) = 1D2SC(292))
E12#(1D25C(1s1) = ID2SC(291))
E4*ID(1)

E12#1D2S8C(192)

E12#1D2SC(1s1)

E4*ID(2)

E12#1D2S8C(292)

E12#1D2SC(201)

E2* (ADSC2(1s1) + ADSC2(2»1)) +
E24%(1D35C2(192) + 1D35C2(292))
E2AI(1) + E2AI(2)

SK991(195)

E2%(ADSC2(191) + 1240%1D35C2(102))
E2AI(1)

SK99(118)

E2% (ADSC2(291) + 120%ID35C2(292))
E2ATI(2)

1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1305
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1343
1344
1345
1326
1347
1328
1349
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348

295



296

NnNNN

NnNNO

[aNa¥al

[a¥aXal [aNaXal

[aXaXal

SK99(313)
*
SK99(394)
SK99(345)
SK99(3+6)
SK99(37)
SK99(348)
SK99(399)

ROW&

SK99(494)
SK99(495)
SK99(416)
SK99(497)
SK99(448)
SK99(499)

ROW5

SK99(5195)
*
SK99(596)
SK99(597)
SK99(598)
SK99(599)

ROW6

SK99(616)
*

SK99(6+7)
SK99(698)
SK99(619)

ROW?7
SK99(797)
SK99(78)
SK99(799)

ROWS8
SK99(8198)

*
SK99(8199)
ROW9

SK99(999)
»*

200 RETURN
END

- E12%#(1D25C(292)

E2%(ADSC2(192) + ADSC2(292)) +
E24%(1D3SC2(1s1) + ID3SC2(2+1))

SK991(1+6)
E2AI(1)

E2*(ADSC2(192) + 1240%1D35C2(191))

SK99(199)
E2ATI(2)
E2*(ADSC2(292)

+ 12.0%ID3SC2(291))

E8*(ID(1) + ID(3))

E12%(1D2SC(392)
E12%(1D2SC(391)

E4*ID(3)
E12%1D2SC(392)
E12%I1D2SC(391)

1025C(142))
1D25C(1»1))

E2% (ADSC2(1s1) + ADSC2(3s1)) +
E24#(1D35C2(192)
E2AI(1) + E2AI(3)

SK99(498)

E2% (ADSC2(391) + 12e0%1ID35C2(392))

E2AI(3)

E2%# (ADSC2(192)

+

E24#(1D3SC2(191)

SK99(499)
E2AI(3)

E2% (ADSC2(392) + 12e0%ID35C2(351))

+ ID3SC2(392))

ADSC2(392)) +
+ ID3SC2(391))

€8*(ID(2) + 1D(3))

1D25C(342))

=E12%(1D25C(3s1) = ID2SC(2y1))

E2% (ADSC2(391) + ADSC2(2+1)) +
E24%(1D35C2(392) + ID35C2(292))
E2AI(2) + E2AI(3)

+ E2%(ADSC2(292) + ADSC2(392)) +
E24%(ID3SC2(291) + ID3SC2(3s1))

1349
1350
1321
1352
1353
1354
1355
1356
1357
1358
1359
1260
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403



SUBROUTINE INPST

$IBFTC INPST®* DECK

(aNaNaNaXaNaXal

[a¥a¥a) [aXaNal

(aNaXa)

SUBROUTINE INPST(N)

GENERATE STIFFNESS FOR IN=PLANE STRETCHING IN UPPER TRIANGLE
OF SK66(I19J) ELEMENTS.

N=1y GENERATE (INPST)
N=0y» GENERATE (OUTPM)

10

ROW

20

ROW

ROW

ROW

COMMON/PSTIF2/Hs TS
COMMON/ADPRO/E » GAMMA s DUM1 s DUM2 s DUM3 » DUM4
COMMON/PSTIF7/X219X319X329Y219Y319Y32
COMMON/PSTIF9/NPsN&4
COMMON/PSTIFA/SK66(696)
COMMON/PSTIFC/TIBXs»TIBY»TIBS
COMMON/PSTIFD/TXsTY»TO

PHI = E/(ABS(X21*Y31=Y21%X31)%(1e0=GAMMA®%2)%*240)
IF(NsEQeO) GO TO 10

Tl = (0e5%TO*(1¢0=GAMMA) ) *PHI

T2 = (0e5%TO*(1e0+GAMMA) ) #PHI

GAT = GAMMA*TO®*PHI

TPX = (TO+TX*(1e0=GAMMA*%2) ) *PHI
TPY = (TO+TY*(1+0=GAMMA*¥%2) ) *PHI

GO TO 20

TOX=TIBS

Tl = (0.5%TOX*(1e0=GAMMA) ) #PHI

T2 = (0e5%TOX¥(1e0+GAMMA) ) *PHI

GAT = GAMMA*TOX*PHI

TPX = (TOX+TIBX%(1e0=GAMMA%%2))*PHI
TPY = (TOX+TIBY#*#(1e0=GAMMA#¥2))*PHI

1

SK66(191) = TPX#Y32%##2 + T1%#X32%%2

SK66(192) = - T2#X32%Y32
SK66(193) = = TPX®Y31#Y32 = T1#X31%#X32
SK66(194) = GAT#X31%Y32 + T1#Y31#%#X32
SK66(195) = TPX%Y21#Y32 + T1#X21%#X32
SK66(196) = = GAT#X21%#Y32 = Tl*Y21%#X32
2

SK66(292) = TPY#X32%#2 + T1#Y32%%2

SK66(293) = GAT#Y31#X32 + T1l#X31%Y32
SK66(294) = = TPY®X31%#X32 = T1*Y31*Y32
SK66(295) = = GAT#Y21#X32 = T1#X21%*Y32
SK66(296) = TPY®X21#X32 + T1l®Y21%*Y32
3

SK66(393) = TPX#Y31%#2 <+ T1#X31%%2

SK66(394) = - T2#X31%Y31
SK66(395) = = TPX*#Y21#Y31 = T1%#X21%X31
SK66(396) = GAT#X21#Y31 + T1lxY21#X31
4

1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
14<¢0
1421
1422
1443
1424
1425
1426
1427
1428
1449
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
144]
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
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ROW

ROW

200

SK66(494)
SK66(495)
SK66(496)
5

SK66(595)
SK66(596)

6
SK66(606)

RETURN
END

= TPY#X31#%2 <+ T1xY31%%2
= GAT#X31#Y21 + T1#X21%Y31l
= = TPY®X21#X31 = T1%Y21%*Y31

TPX#Y21#%2 + T1#X21%%2
= =T2%#X21%Y21

= TPY#X21#%#2 + T1#Y2]1#%2

1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477



SUBROUTINE OUTP

SIBFTC OUTP* DECK

(aNaNal [a¥aXa) (a¥akaXaXa¥aXaXa)

SUBROUTINE OUTP
COMMON/PSTIFA/SK66(696)/PSTIFB/SK99(999)

{liilil‘{i*li*il*l.i*ll**}l**iiiIl*’l’**l{il'il**il****ii*i&ll!ll{

GENERATE STIFFNESS FOR OUT OF PLANE EFFECTS (OUTP) FOR TRIANGULAR PLAT
I 30T 9606 3696 069696 36T 6 3606 T 0 I I 0TI I 3 AT R

GENERATE STIFFNESS FOR OUT OF PLANE MOMENTS (OUTPM)
CALL OUTPM

GENERATE STIFFNESS FOR OUT OF PLANE SHEAR (OUTPSH)
CALL OUTPSH

COMBINE (OUTPM) AND (OUTPSH) STIFFNESS INTO (OUTP) STIFFNESS
CALL COMBIN (0)

RETURN
END

1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
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SUBROUTINE OUTPM

$IBFTC OUTPM* DECK

C

C GENERATE STIFFNESS FOR OUT OF PLANE MOMENTS BY TRANSFORMATION

C OF IN=PLANE STRETCHING STIFFNESS MATRIXs (SEE SUBROUTINE (INPST))»
C OTHER CHANGES AS INDICATED BELOW

C

10

20
30

SUBROUTINE OUTPM

COMMON/PSTIFA/SK66(6+6)

COMMON/PSTIFC/TIBXsTIBY»TIBS

COMMON/PSTIFD/TXsTYsTO

CALL INPST(O)

I=1

SAVE=SK66(1Is1)
SK66(191)=SK66(1+1s1+1)
SK66(I+191+1)=SAVE
SK66(19I+1)==S5K66(1s1+1)
I=1+2

IF(IsLEe5) GO TO 10

J=3

I=1

SAVE=SK66(19J)
SK66(19J)=SK66(I+19J+1)
SK66(I+19J+1)=SAVE
SAVE==SK66(1+19J)
SK66(I+19J)==SK66(1sJ+1)
SK66(19J+1)=SAVE

I=1+2

IF(IeLTeJ)GO TO 30
J=J+2

IF(JeLEs5)GO TO 20
RETURN

END



SUBROUTINE OUTPSH

$IBFTC OUTPS* DECK

C
C
C

[aNa¥a)

[aNaXa)

[aXaXal

SUBROUTINE OUTPSH

GENERATE THE STIFFNESS CONTRIBUTION DUE TO OUT OF PLANE
C SHEAR (OUTPSH) IN THE ELEMENTS OF SKQ(I9J922)9SKQ(T19J923)

COMMON/PSTIF2/Hs TS
COMMON/ADPRO/E » GAMMA » DUM1 s DUM2 y DUM3 » DUM4
COMMON/PSTIF7/X219X319X329Y219Y31sY32
COMMON/PSTIFB/SK99(999)
G = E/(240%(100 + GAMMA))
ALP = (G®*TS)/(8e0%ABS(Y21%X31-Y31%#X21))
ALP12 = ALP#ABS(Y31%*Y32+X31%#X32)
ALP13 = ALP#ABS(Y21%Y324X21%X32)
ALP23 = ALP®ABS(Y21*Y31+4X21#X31)

ROW1
SK99(1e1) = ALP12#Y21#%2 + ALP13#Y31##2
SK99(192) = = (ALP12%#X21%*Y21l + ALP13#X31%*Y31)
SK99(193) = 240%(ALP12%Y21 + ALP13#Y31)
SK99(194) = ALP12%#Y2]1#%2
SK99(195) = = ALP12%*X21%Y21
SK99(196) = = 2,0%ALP12%Y21
SK99(197) = ALP13%Y3]#%2
SK99(198) = = ALP13%X31%#Y31
SK99(199) = = 2,0%ALP13#Y31

ROW2
SK99(292) = ALP12%X21%#%2 + ALP13%#X31##2
SK99(293) = = 2,0%(ALP12%X21 + ALP13#X31)
SK99(294) = = ALP12%#X21%#Y21
SK99(295) = ALP12%#X2]%#%2
SK99(296) = 200%ALP12%#X21
SK99(297) = = ALP13%#X31#Y31
SK99(248) = ALP13#X3]1#%2
SK99(2+99) = 200%ALP13%#X31

ROW3
SK99(3493) = 4o0%(ALP12+ALP13)
SK99(3¢4) = 2.0%ALP12%#Y2]1
SK99(395) = 2.0%ALP12%X21
SK99(396) = 4e0*ALP12
SK99(397) = 2,0%ALP13%Y3]
SK99(398) = 2.0%ALP13#X31
SK99(399) = 4eO*ALP13

ROW&
SK99(494) = ALP12%#Y21#%2 + ALP23%#Y32%##2
SK99(495) = (ALP12#X21%Y21 + ALP23#X32#Y32)
SK99(496) = 2.0%#(ALP12*Y21=ALP23#Y32)
SK99(497) = ALP23#Y32#%2
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[aNaXal

(2} [a¥2Xal

SK99(498)
SK99(499)

ROW5
SK99(545)
SK99(546)
SK99(597)
SK99(598)
SK99(599)

ROWé
SK99(61+46)
SK99(697)
SK99(648)
SK99(699)

ROW?7
SK99(Ts7)
SK99(7+8)
SK99(799)

ROWS8

SK99(8+8)
SK99(899)

ROW9
SK99(9+9)

RETURN
END

= ALP23%X32%Y32
= 240%ALP23%Y32

ALP12%X21#%2+ALP23#X32%%2
200%(ALP12%X21=ALP23#X32)
= ALP23%#X32%#Y32
ALP23#X32%#%2
2.0%ALP23%X32

LoO*(ALP12 + ALP23)
200%ALP23%#Y32

= 2.0%ALP23%X32

= 4o0®ALP23

ALP13%#Y31##24+ALP23%#Y32%%2
=(ALP13#X31%#Y31 + ALP23%X32%Y32)
=240% (ALP13#Y31 + ALP23%Y32)

ALP13%X31##2 + ALP23#X32%%2
200%(ALP13%X31 + ALP23#X32)

LoO*(ALP13 + ALP23)

1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628



SUBROUTINE COMBIN

SIBFTC COMBI# DECK

C

C

<

C

C

C

<

C
10
25
20
30
35
40

C

SUBROUTINE COMBIN(N)

N=1s WILL COMBINE IN=PLANE STRETCHING STIFFNESS (INPST) AND

IN-PLANE MOMENT STIFFNESS (INPM) IN UPPER TRIANGLE OF SK99

N=0p WILL COMBINE OUT OF PLANE MOMENT STIFFNESS (OUTPM) AND

OUT OF PLANE SHEAR STIFFNESS

COMMON/PSTIFA/SK66(606)
COMMON/PSTIFB/SK99(999)

DO 40 I=196

Il=1+N

GO TO (20920910910925925)01
Il=]+N+1

GO TO 20

Il=1+N+2

DO 40 J=196

Jl=J+N

GO TO (40040930930935935)9J
Jl=J+N+1

GO TO 40

J1=sJ+N+2

SK99(IleJl) = SK99(I1l9J1l) + SK66(IsJ)

C PLACE UPPER TRIANGLE OF SK99 IN LOWER TRIANGLE OF SK99

<

50

DO 50 I=198

K=l+1

DO 50 J=Ky9
SK99(Je1)=SK99(1eJ)
RETURN

END
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SUBROUTINE STORE

$IBFTC STORE* DECK

[aNaYaNa!

TRANSFER ELEMENTS OF (INP) OR (OUTP) STIFFNESS IN
INTERMEDIATE MATRIX TO THEIR PROPER ELEMENTS
FOR THE QUADRILATERAL PLATE ANALYSISH

SUBRO

UTINE STORE(NTEST)

OF SK(18918) TO PROPER ELEMENTS OF SKQ(30430)

COMMO
COMMO
COMMO
COMMO
COMMO
COMMO
COMMO
COMMO

NTEST=2»
NTEST=09

10
20
30

40
50
60
70

DO 70
M=1/4
IF(Is
Il=I+
IF(NT
GO TO
I1=11
DO 70
N=Jd/4
IF(Ja
Jl=Jd+
IF(NT
GO TO
J1l=J1
SK(I1
CONTI
IF(NT

N/PSTIF1/SK(18918)
N/PSTIF8/SKQ(30930)
N/PSTIF9/NP syN&
N/PSTIFB/SK99(999)
N/PSTIFK/NQUA
N/PSTRSS/SKQSS5(30930)
N/BUCK/IBUC
N/PREST/SKPRE(6)
FOR (INP)
FOR (QUTP)

I1=199

EQs7)M=2
3#¥M+NTEST
EST)130910930
(3093092093093092093C930920)91
+3

J=1199

EQe7)N=2

3%¥N+NTEST

EST)60940960
(60960950960960850960960950) 9
+3

9J1)=SK9S(IsJ)

NUE

ESTeEQe2) GO TO 200

TRANSFER OF ELEMENTS FOR QUADRILATERAL

80

18T
90

2ND
110

3RD
130

IF(N4
CALL
GO TO
CALL
GO TO
SUBDI
CALL
CALL
CALL
GO TO
SUBDI
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
GO TO
SUBDI
CALL
CALL
CALL
CALL
CALL
CALL

sNE«0)GO TO 80
MOVE(SK(191)9SKQSS(191)918918918930)
300
MOVE(SK(191)9SKQSS(25925)9696918930)
(90911091309150) sNQUA
VIDED PLATE OF QUADRILATERAL
MOVE(SK(T797)9SKQSS(1s1)912912918930)
MOVE(SK(197)9SKQSS(2591)96912918930)
MOVE(SK(791)9SKQSS(1925)91296918930)
300
VIDED PLATE OF QUACRILATERAL
MOVE(SK( 7y 7)9sSKQSS( Ty 7)9696918930)
MOVE(SK (139 7)sSKQSS(199 7)9696918930)
MOVE(SK( 19 7)9SKQSS(259 7)9696918430)
MOVE(SK( 7913)9SKQSS( 7919)9696918930)
MOVE(SK(13913)9SKQSS(19919)9696918930)
MOVE(SK( 1913)9SKQSS(25919)9696918930)
MOVE(SK( 79 1)9SKQSS( 7925)9696918930)
MOVE(SK (139 1)9SKQSS(19925)9696918930)
300
VIDED PLATE OF QUADRILATERAL
MOVE(SK (13513)9SKQSS(13913)9696918930)
MOVE(SK( 7913)sSKQSS(19913)9696918930)
MOVE(SK( 1913)9SKQSS(25913)9696918930)
MOVE(SK (139 7)9SKQSS(13919)9696918930)
MOVE(SK( 79 7)9SKQSS(19919)9696918930)
MOVE(SK( 19 7)9SKQSS(25919)9696918930)

IN SK(18918)
TRANSFER ELEMENTS

1666
1668
1669
1670
1671
1673
1674
1675
167¢
1677

1680
1681
1682
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696

1698
1699

1701
1703

1708

1710

1717

1729



C 4TH
150

300

310

320

330

340

350

2C0

CALL MOVE(SK (139 1)9SKQSS(13925)9696918930)
CALL MOVE(SK( 79 1)9SKQSS(19925)9696918930)
GO TO 300

SUBDIVIDED PLATE OF QUADRILATERAL

CALL MOVE(SK(13913)9SKQSS( 19 1)9696918930)
CALL MOVE(SK( 7+13)9SKQSS(13y 1)9696918930)
CALL MOVE(SK( 1913)9SKQSS(259 1)9696918930)
CALL MOVE(SK(13s 7)9SKQSS( 1913)9696918930)
CALL MOVE(SK( 79 7)9SKQSS(13913)9696918930)
CALL MOVE(SK( 19 7)9SKQSS(25913)19696918930)
CALL MOVEU(SK(13s 1)9SKQSS( 1925)46969181930)
CALL MOVE(SK( 79 1)9SKQSS(13925)9696918930)
IF(IBUCsEQeQ)GO TO 200

SK( 69 6)=SK( 69 6)+SKPRE(1)

SK(12s 6)=SK(129 6)+SKPRE(2)
SK(12912)=2SK(12912)+SKPRE(3)

SK(18s 6)=SK(18s 6)+SKPRE(4)
SK(18912)=SK(18912)+SKPRE(5)
SK(18918)=SK(18918)+SKPRE(6)

SK(6912) = SK(1296)

SK(6918) = SK(18196)

SK(12918) = SK(189l2)

IF(N4eNEW«Q)GO TO 310

CALL MOVE(SK(191)sSKQ(191)918918918930)

GO TO 200

CALL MOVE(SK(191)9SKQ(25925)9696918930)

GO TO(320#33093409350)9INQUA

CALL MOVE(SK(797)9SKQ(191)912912918930)
CALL MOVE(SK(197)9SKQ(2591)96912918930)
CALL MOVE(SK(791)9SKQ(1925)91296918930)
RETURN

CALL MOVE(SK(797)9SKQ(T797)9696918930)

CALL MOVE(SK(1397)9SKQ(1997)9696918930)
CALL MOVE(SK(197)9SKQ(2597)9696918930)

CALL MOVE(SK(7913)9SKQ(T7919)96969181930)
CALL MOVE(SK(13913)9SKQ(19919)9696918930)
CALL MOVE(SK(1913)9SKQ(25919)9696918930)
CALL MOVE(SK(791)9SKQ(7925)9696918930)

CALL MOVE(SK(1391)9SKQ(19925)9696918930)
RETURN

CALL MOVE(SK(13913)9SKQ(13913)96969181930)
CALL MOVE(SK(7913)9SKQ(19913)9696918930)
CALL MOVE(SK(1913)9SKQ(25013)96969181930)
CALL MOVE(SK(1397)9sSKQ(13919)96969181930)
CALL MOVE(SK(797)9SKQ(19919)9696918930)
CALL MOVE(SK(197)9SKQ(25919)9696918930)
CALL MOVE(SK(1391)9sSKQ(13925)9696918930)
CALL MOVE(SK(T791)9SKQ(19925)9696918930)
RETURN

CALL MOVE(SK(13913)9SKQ(1lsl)9s696918930)
CALL MOVE(SK(T7913)9SKQ(1391)9696918930)
CALL MOVE(SK(1913)9SKQ(2591)969619181930)
CALL MOVE(SK(1397)9sSKQ(1913)9696918930)
CALL MOVE(SK(737)9SKQ(13913)9696918930)
CALL MOVE(SK(1l97)9sSKQ(25913)9696918930)
CALL MOVE(SK(1391)9sSKQ(1925)9696918930)
CALL MOVE(SK(791)sSKQ(13925)96969181930)
RETURN

END

1741

1704
1705
1706

1712
1713
1714
1715
1719
1720
1723
1722
1723
1724
1725
1726
1727
1731
1732
1733
1734
1735
1736
1737
1738
1739
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
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SUBROUTINE MOVE

$IBFTC MOVE* DECK

0o [a¥aXal

ADD ELEMENTS OF A TO B AND STORE IN B

10

SUBROUTINE MOVE(A9sBsN19N2sN39N4)

DIMENSION A(N391)9B(N&y1l)

DO 10 J=1sN2

DO 10 I=1yN1
B(IsJ)=mB(IsJ)+A(I9J)
RETURN

END

1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765



SUBROUTINE PMTR

$IBFTC PMTR* DECK
SUBROUTINE PMTR

(=
C COORDINATE TRANSFORMATION MATRIX FOR TRIANGULAR PLATE AND QUADRILATERA
(4
(4
COMMON/PMTR1/PT
COMMON/PSTIF9/NP sN&
COMMON/PST!FG/XSIoYSlolSloXSZoYSZoZSZoXSBcYSSoZSBoXSh;YSboZSh
C
C
C #xx% DEFINITION OF ARGUMENTS #x#%
C
C XS1sYS1s2S1 - STRUCTURAL COORDINATES AT NODE 1
C FOR TRIANGULAR AND QUADRILATERAL PLATE
C XS2sYS292S2 = STRUCTURAL COORDINATES AT NODE 2
< FOR TRIANGULAR AND QUADRILATERAL PLATE
C XS23sYS39253 = STRUCTURAL COORDINATES AT NODE 3
C FOR TRIANGULAR AND QUADRILATERAL PLATE
C XSksYS4s2S4 - STRUCTURAL COORDINATES AT NODE 4 FOR QUADRILATERAL PLAT
C PT = TRANSFORMATION MATRIX IN PARTITION FORM FOR
(4 TRIANGULAR OR QUADRILATERAL PLATE
C
DIMENSION PT(393)9XX(3)sYY(3)92Z2(3)sD(3)
C
C THE FOLLOWING PROJECTIONS (LENGTHS) ARE USED TO COMPUTE
C DISTANCES BETWEEN NODESe
C
XX(1) = XS2=XS1
YY(1l) = YS2-YS1
22(1) = 252-2S1
<
IF(N4eNE#0)GO TO 1
XX(2) = XS3=XS1
XX(3) = XS3=XS2
YY(2) = YS3=YS1
YY(3) = YS3-YS2
22(2) = 2S3-2s1
22(3) = 2S3=2S2
GO TO 4
1 XA = (XS4+XS3)/240
YA = (YS4+YS3)/240
ZA = (2S4+253)/240
XX(2) = XA=XS1
YY(2) = YA=YS1
22(2) = ZA=1S1
<
C D(1) IS L219ETCe WHERE L21 IS DISTANCE BETWEEN NODES 1 AND 24ETCe.
<
4 DO 10 I=193
IF(N4eEQs0)GO TO 8
IF(1¢EQe3) GO TO 20
8 D(I) = SQRT(XX(I)##2 + YY(I)#%*2 + ZZ(I)*%2)
10 CONTINVE
«
C FORM UPPER LEFT PARTITION OF PTe (SHOWN ABOVE)
C

1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
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[aNa¥a!

<
<

e T YT T T T TR T YT T AR L SIS ST 22 LS 2

PT(1s1) IS L1ls PT(192) IS L2» PT(193) IS L3
PT(291) IS Mly PT(292) IS M2s PT(293) IS M3
PT(391) IS N1l» PT(392) 1S N2» PT(393) IS N3

I3 5 3 28 36 26 % 9 3 38 3 3 3 3 3 I 63 36 3 2 35 03 3 3 3690 36 3 3 3 3 36 3 3 3 3 3 I 38 3 30 36 4 2

20 PT(1s1) = XX(1)/D(1)
PT(2s1) = YY(1)/D(1)
PT(391) = Z2Z(1)/D(1)

DD Is (L31 X L32)

IF(N4eNEs0)GO TO 40

DD = D(2)*D(3)

DL3 =(YY(2)%ZZ(3) = YY(3)*22(2))/00

DM3 =(XX(2)#ZZ(3) = XX(3)*2Z(2))/DD

DN3 =(XX(2)%YY(3) = XX(3)%YY(2))/0D

GO TO 50
40 DL3 =(PT(291)%22(2) = PT(391)%YY(2))/0(2)

OM3 =(PT(1p1)%2Z(2) = PT(391)%XX(2))/D(2)

DN3 =(PT(1sl)*YY(2) = PT(291)%#XX(2))/0(2)
50 SQD=SQRT(DL3#*2+DM3*##2+DN3##2)

PT(193) = OL3/5QD

PT(293) = = DM3/SQD

PT(393) = DN3/5QD

PT(293)#PT(3s1) = PT(201)%PT(343)

PT(192) =
PT(292) = PT(10e1)%#PT(393) = PT(3s1)%PT(103)
PT(392) = PT(201)#PT(103) = PT(191)*PT(2+3)

0330030 3B 03 08 I3 3 A8 369 0 36 30 3 3% 3 63 6 3 3 90 30 0 6 38 38 3 3 0 36 38 3 9 9 3 3 3 3% %

RETURN
END

1901
1902
1903
1904
1905
1906
1907
1908
1909

1911
1912

1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1935
1936
1937
1952
1953



SUBROUTINE SMTR

SIBFTC SMTR* DECK

35
36

37
38

39
40

45
46

&7
48

SUBROUTINE SMTR

COMMON /PSTIF9/ NPsN&

COMMON /PSTIFH/ XL1oYL1oXL2oYL20XL39YL3oXLGsYLG
COMMON/STRAN/GQUAD(8924)

DIMENSION X(4)oY(4)oXI(4)oYI(4)9NR(&)INU(K)
DIMENSION 2(16)

X(1)=xL1

X(2)=XL2

X(3)=xXL3

X(4)=XLG

Y(l)=YL1

Y(2)=YL2

Y(3)=YL3

Y(4)=YL4

DO 3 I=1,8

DO 1 JU=1y24

GQUAD(I9J)=060

CONTINVE

IF(N4eLE«0)GO TO 4

XB=340%#(X(4)®#Y (3)=X(3)%#Y(4)+X(2)*Y(4))
XG=(X(4)+X(3))/3e0+(X(2)%Y(4)%(X(2)=X(3)))/XB
YGa(Y(4)+Y(3))/340=X(2)%#Y(4)*Y(3)/XB
IF(X(2)eEQeX(4))GO TO 35
YI(2)=Y(4)R(XG=X(2))/(X(4)=X(2))

GO TO 36

YI(2)=140E 20

IF(X(4)eEQeX(3))GO TO 37
YI(3)=(Y(4)=Y(3))#(XG=X(3))/(X(&4)=X(3))+Y(3)
GO TO 38

YI(3)=140E+20

IF(X(3)eEQe0e)GO TO 39
YI(4)=Y(3)%*XG/X(3)

GO TO 40

YI(4)=140E+20

NT=4

GO TO 5

XG=(X(2)+X(3))/340

YG=Y(3)/340

IF(X(2)eEQeX(3))GO TO 45
YI(2)=Y(3)%(XG=X(2))/(X(3)=X(2))

GO TO 46

YI(2)=1ls0E 21

IF(X(3)eEQeQe)GO TO 47
YI(3)=Y(3)*XG/X(3)

GO TO 48

YI(3)=140E+20

NT=3

CONTINUVE

YT=14,0E 20

YB=0

DO 8 I=2,,NT

IF(YI(I)eGTeYG)GO TO 6
IF(YI(I)eLEeYB)GO TO 8

YB=YI(1])

GO TO 8

IF(YI(I)eGTeYT)GO TO 8

1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
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YT=YI(I) 2013

8 CONTINUVE 2014
WY=YT-YB 2015
YC=(YT+YB) /240 2016
EIY=(WY*%*3)/1240 2017
ELY=YC=YG 2018
JR=0 2019
DO 10 I=1yNT 2020
IF(X(1)eLEeXG)GO TO 10 2021
JR=JR+1 2022
NR(JR) =1 2023

10 CONTINVE 2044
IF(N4¢GT40)GO TO 11 2045
XL=X(3)*YG/Y(3) 2046
XR=(X(3)=X(2))*YG/Y(3)+X(2) 2027
GO TO 15 2028

11 XI(1)=(X(4)=X(2))*YG/Y(4)+X(2) 2029
IF(Y(3)eEQeY(4))GO TO 110 2030
XI(2)=(YG=Y(3))#(X(4)=X(3))/(Y(4)=Y(3))+X(3) 2031
GO TO 111 2032

110 XI(2)=1e0E 21 2033
111 XI(3)=X(3)*YG/Y(3) 2034
XR=140E 20 2035
XL==1e0E 20 2036
DO 14 =193 2037
IF(XI(I)eGTeXG)GO TO 12 2038
IF(XI(I)eLEeXL)IGO TO 14 2039
XL=XI(I) 2040
GO TO 14 2041

12 IF(XI(I)eGEeXR)GO TO 14 2042
XR=XI1(I) 2043

14 CONTINUVE 2044

15 CONTINUVE 2045
WX=XR=XL 2046
XCa (XR+XL) /240 2047
EIX=(WX*%3)/1240 2048
ELX=XG=XC 2049
JT=0 2050
DO 16 I=3sNT 2051
IF(Y{I)eLEeYG)IGO TO 16 2052
JT=JT+1 2053
NU(JT)=1 2054

16 CONTINVE 2055
DO 17 J=1»JR 2056
K=(NR(J)=1)%*6+3 2057
NJ=NR(J) 2058
GQUAD(1sK)=ELY/EIY 2059
GQUAD (1 9K+1)==(Y(NJ)=YC)*ELY/EIY+1e0/WY 2060
GQUAD(19K+2)=(X(NJ)=XG) *ELY/EIY 2061
K=(NR(J)=1)*6+5 2062
GQUAD(39K)=140/WY 2063
K=(NR(J)=1)*6+6 2064
GAUAD(49K)==1e0/WY 2065
K=(NR(J)=1)%6+2 2066
GQUAD(79K)==1e0/WY 2067
GQUAD (T 9K+4)=(X(NJ)=XG) /WY 2068

17 CONTINUVE 2069
DO 18 J=1sJT 2070
K=(NU(J)=1)%6+3 2071
NJ=NU(J) 2072
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GQUAD(29K)=ELX/EIX

GQUAD (29K+1)==(Y(NJ)=YG) *ELX/EIX
GQUAD(29K+2) = (X (NJ)=XC)*#ELX/EIX+1e0/WX
Ke(NU(J)=1)*6+6
GQUAD(59K)==1e0/WX
K=(NU(J)=1)*6+1
GQUAD(6sK)=140/WX

GQUAD (6 9K+5)=(Y(NJ)=YG) /WX
K=(NU(J)=1)*6+2
GQUAD(89sK)=1e0/WX

GQUAD (B8 9K+4)==(X(NJ)=XG) /WX
CONTINVE

RETURN

END

2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
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SUBROUTINE LOCAL

$IBFTC LOCAL* DECK

[aNaXa) [a¥aXal NN N [a¥aXakaNaka¥Xal N [aXaXaXa)

[aNala)

[aXaNa)

FORM LOCAL COORDINATES FROM STRUCTURAL COORDINATES
FOR TRIANGULAR OR QUADRILATERAL PLATE

GENERATION OF LOCAL COORDINATES FOR FIRST THREE NODES IS THE
SAME FOR TRIANGULAR AND QUADRILATERAL PLATES

D21 IS THE DISTANCE SQUARED BETWEEN NODES 2 AND 1 FOUND FROM

STR

SUBROUTINE LOCAL

COMMON/RENT/NRENT9KRENT
COMMON/PSTIF9/NPsN&

COMMON/PSTIFG/XS19YS19ZS19XS29YS292529XS39YS392Z539XS4sYShsZS4
COMMON/PSTIFH/XL1oYL19XL29YL29XL3sYL3oXLOGsYLA

COMMON/PSTIFL/ ISVAP

COMMON/TAPES/MT1sMT2yMT3sMT4 9MT59sMTE SMT79MTBIMTI9MT10sMT119MT12)

* MT139MT149MT159)MT169MT1T

D(D19D29D39D49D59D6)=(D1=D2) **#2+(D3=D4) *%¥2+(D5=D6) *%*2

UCTURAL COORDINATES» ETCo
IOUT = MTé
D21 D(XS29XS19YS29YS5192529281)

D31 D(XS39sXS19YS39YS1925392S51)
D32 = D(XS3+XS29YS39YS292539252)
ISWAP =0
KRENT=0

NODE 1

NOD

NOD

XL1=0.0
YLI=0e0

E 2

XL2=SQRT(D21)
YL2=2040

E 3

XL3=(D31-D32+D21)/(240%XL2)
YL3=SQRT(D31=XL3%*%2)

NODE 4

40

CHECK SEQUENCE OF LOCAL COORDINATES OF QUADRILATERAL PLATE

IF(N4eEQe0)GO TO 50

D41 = D(XS49sXS1sYS49YS1925492S51)
D42 = D(XS49XS29YS49YS292549252)
D43=D(XS49XS39YS49YS3925492S53)
XL4=(D41=D42+D21)/(240%XL2)
YL4=SQRT(D41=XL4#%2)

D43L= ((XL&4=XL3)%*¥2+(YLL=YL3)%**2)
IF(ABS(D43=D43L)eGEeel0*D43)GO TO 44



[a¥ 2¥a)

c

IF ((XL4*YL3)=(XL3*YLA)) 429494
SWAP COORDINATES FOR NODES 3 AND 4

42 [SWAP=1
RETURN

CHECK FOR REENTRANT CORNER

4 CONTINUE
X32 = XL3 = XL2
X42 = XL& = XL2
IF ((X42#YL3)=(X32%YL&L)) 44950950
44 WRITE(IOUT91000)NPsXL1oXL2sXL3sXL4sYLL1sYL2sYL3sYLA
NRENT =1
KRENT=1
50 RETURN
1000 FORMAT(25H QUADRILATERAL PLATE NOe sl4
*#23H HAS A REENTRANT CORNER/23HQLOCAL COORDINATES AREs/
*#14HOX=COORDINATES»4(3X9E1508)/14HOY=COORDINATES 94 (3X9E1548))

END

2150
2151
2152
2153
2154
2155
2156
2157

2163
2164
2165
2166
2167
2168
2169
2170
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SUBROUTINE COPLAN

$

(aNaNa)

OO N0

[aNa XA [aXaNa) NnNon

(a¥aXa!

IBFTC COPLA* DECK
SUBROUTINE COPLAN(NERR)

DETERMINE THE DEGREE OF COPLANARTY

COMMON/PSTIF9/NPyN&
COMMON/PSTIFG/XS19YS19ZS19XS29YS292S29XS39YS39LS39XS49YS49254
COMMON/PSTIFH/XL1oYL19XL2oYL29XL39YL39XLG4»YL 4

COMMON/NOMERG/ INER

COMMON/CHECK/ACPTyGROSS
COMMON/TAPES/MT1sMT29MT39MT4 9MTS 9MTE sMTToMT89MTI9MTLO0sMT119MT12
* MT13sMT149MT159MTLE6IMTL7

ACPT - ACCEPTABLE PERCENT OF NONCOPLANARITY OF QUADRILATERAL PLATE
GROSS = NOT ACCEPTABLE PERCENT OF NONCOPLANARITY OF QUADRILATERAL PLAT

IOUT = MTé
NERR=0
RTD43=SQRT((XS4=XS3 ) *#2+(YS4=YS3 ) #*#2+(254=253)%%*2)

PERCT=(10060%(RTD43=SQRT((XL4=XL3)**24+(YL4=YL3)*%2)))/RTD43

TEST FOR EXCEPTABLE ERROR WITH NO COMMENT
IF(ABS(PERCT)eLESACPT) GO TO 50

TEST FOR MINOR OR GROSS ERROR WITH COMMENT
IF(ABS(PERCT)eGEeGROSS) GO TO 40

MINOR ERROR = CONTINUE ANALYSIS

WRITE(IOUT91000)NPsPERCT
GO TO 50

GROSS ERROR = DELETE ANALYSIS

40 NERR=1
INER=1
WRITE(IOUT»1001)NPsPERCT
50 RETURN

1000 FORMAT(25HOQUADRILATERAL PLATE NOes 14/
*9X925HDEGREE OF NONCOPLANARITY 9F6e398H PERCENT/
#9X931HACCEPTABLE = ANALYSIS CONTINUED)

1001 FORMAT(25HOQUADRILATERAL PLATE NOe 14/
#9X925HDEGREE OF NONCOPLANARITY ¢FBe398H PERCENT/
*9X933HNOT ACCEPTABLE = ANALYSIS DELETED)

END

2173
2174
2175
2176
2177
2178
2179
2180
2181

2185
2186
2187
2188

2169
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218



SUBROUTINE BEAM

SIBFT

[aNaNa)

1999

CHwenn

2001
C

CHERR

C BEAM* DECK
SUBROUTINE BEAM
COMMON/TITL/TITLE(13)

DIMENSION XL(50)sTEMP(50)

DIMENSION PROP(600) sFLX(696)9SKAB(696) 9GAML(696) 9GAM2(646)
2AK(12912)9Q(12922)9BK(12012)9TLAM(12912)9GAMMA(12+912)9QG(12012)>
30FSET(6) s JFIX(6) 9sALAM(696) sALAMA(696) sALAMB(696) 9ALSL(696)>

4XKG(12912)

COMMON/CONT1/JPART(800)

COVMMON/CONT2/KPART(800)

COMMON/LASTND/LN(200)

COMMON/CORD/XN(2000) s YN(2000)92ZN(2000)

COMMON/TERMS/NBEAMyNPLATE yNNODEsNCOND9IPT9NPS s IUM2
COMMON/TAPES/MT1oMT29sMT39MT49MTS 9sMTHE9MT7oMT8IMTO9MT109MT119MT12
* MT139MT149MT159MT169MT17

COMMON/PROPT/Y1(100)»ZA(100)sXA(100)9Z1(100)sYA(100)9GJ(100)
COMMON/ADPRO/EM»GoRCHALFAPDARCDL

COMMON/SSTR/EMM» GG

COMMON/VAR/NPTS#FNPTS

COMMON/N3N3/N3

CCMMON/FLAG/NFLAG

EQUIVALENCE (PROPsYI)

IN = MT5
IOUT = MTé
ISTRS = MT16é
ISTIF = MT2
NPTS=100
FNPTS=100e0
K1=NPS+1

CONTINVE

NB=0

LINE=0
WRITE(IOUT99011)(I19sII=193)

*NB COUNTS BEAMS

NB=NB+1
ILOAD=0

#% READ BEAM DATA

RC=0.

READ(IN99030)KBsN1sN29N3 s ISP9NSP»IOCHIOFSET
1IFRCH(JFIX(K) 9aK=196)» IBUCHIEMYG
IF(IBUCOeNESO)READ(INS9090)SK9SSK

IF((IBUCSNEeO) oANDe (SK oNEos 0e0)) WRITE(IOUT$9351) SK
IF((IBUC oNEs 0) oANDes (SSK eNEe 040)) WRITE(IOUT»9351) SSK
IF(IFRCoaNEsO) READ(IN®9090) RC

222

222

222
222

223
223
223
223
223
223

224
224
224
224
224
224
224
224
224
225

225
225
225
225
226
226
226
226

226
227
227

BEA
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DO 16 K=196

15 JFIX(K)=IABS(JFIX(K))

c -

Co#x#x#CHECK RANGE OF NODES

20

IF(NNODE=N1
IF(NNODE=N2

125920020
125930430

25 WRITE (IOUT»9050)KB

NFLAG=1

CH#x%xx® CHECK VALIDITY OF DATA

30
35

40
45
50

55
60
54

70
56

0 0 0onn

T
58
59

C

IF(EM)35940945

WRITE(IOUT99060)KB

EM=ABS(EM)

GO TO 45
EM=EMM
IF(G)509554960

WRITE(IOUT»9070)KB

G=ABS(G)
GO TO 60
G=GG

IF(KB =NB)54970054
WRITE(IOUT»9080)KB sNB

CALL EXIT

OFFSET NODES

IF(IOFSET)56957956

READ (IN#9090) (OFSET(I)sI=196)

GO TO 59

DO 58 I=116
OFSET(1)=040
M=N1

X1=XN(M)+OFSET(1)
Y1=YN(M)+OFSET(2)
Z1=ZN(M)+OFSET(3)

XA1=ABS(XN(M))
YA1=ABS(YN(M))
ZA1=ABS(ZN(M))
M=N2

X2=XN(M)+OFSET (4)
Y2=YN(M)+OFSET(5)
22=ZN(M)+OFSET(6)

XA2=ABS(XN(M))
YA2=ABS(YN(M))
ZA2=ABS(ZN(M))
M=N3

X3=XN(M)
Y3=YN(M)
Z3=ZN(M)

CH#%xxCOMPUTE OFFSET TRANSFORMATION MATRIX

IF(IOFSETeNESO)

CALL OFST(OFSET»GAMMA»GAM1 »GAM2)

227

227
22l
227
227

228
228
228
228
228
228
228
228
228
228
229
229
229
229
229
229
229
229
229
229
230
230
230
230
230
230
230
230
230
230
231
231
231
231
231
231
231
231
231
231
232
232

232
232



CONNECTIVITY INFO FOR BEAM

(a¥a¥akal

MPT=IPT=1

DO 65 I=19MPT
IF((N1oLEoLN(I+1))eANDe(N1eGToLN(I))INI=I+1
IF((N2oLEoLN(I+1))eANDe(N2eGToLN(I))INJ=I+l

cr#xxxNl IS IN THE NI-TH PARTITION
crunuaN2 1S IN THE NJ=TH PARTITION

IF(NleLEeLN(1))NI=1
IF(N2eLEsLN(1))NJ=1
65 CONTINUVE

(
IF(NIeGEeNJININJ=NI*1000+NJ
IF(NJeGTeNI) NINJ=NJ*1000+NI
NINI=1001%*NI
NJINJ=1001#NJ
C
C
Kll=K1l=1l
KC=0
KC1=0
KC2=0
C

Cxnux%Kl COUNTS PARTITIONS
C#uux%FIRST DIGIT OF KPART = FIRST BEAM IN THE PARTITION
C*###x LAST DIGIT OF KPART = LAST BEAM IN THE PARTITION

DO 66 1=19800

IF(JPART(+)¢EQeNINJ)KC=1

IF(JPART(I)eEQeNINI)KC1=I

IF(JPART(1)eEQeNJNJIKC2=I
66 CONTINUVE

IF(KCeEQe0)GO TO 81
CH##®®UPDATE KPART

IF(KPART(KC )eEQe0) KPART(KC )=10001%KB
KPART(KC )=(KPART(KC )/10000)#10000+K8B
GO TO 82

81 CONTINUE

cxux®¥NEW PARTITION = COMPUTE JPARTs KPART

JPART(K1)=NINJ
KPART(K1 )=10001%KB
Kl=K1+1

82 IF(KC1eEQe0)GO TO 83

CH*ux®®UPDATE KPART

IF(KPART(KC1)eEQeO) KPART(KC1)=10001%KB
KPART(KC1)=(KPART(KC1)/10000)%10000+K8B
GO TO 84

83 CONTINUVE

23¢
232
23¢
232
232
232
233
233

233
233
233
233
233
233
233
233
234
234
234
234
234
234
234

234

234
235
235
235
235

235
235
235
235

235
235
236
236

236
236
236
236
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C*%#x%%xDON'T COUNT PARTITION AGAIN IF ALREADY COUNTED
IF(NINJeEQeNINI)GO TO 67
Cxx®%%XNEW PARTITION = COMPUTE JPARTy KPART

JPART(K1)=NINI
KPART(K1 )=10001*KB
Kl=K1+1

67 CONTINUVE

84 IF(KC24EQe0)GO TO 85

C**%x%%UPDATE KPART

IF(KPART(KC2)sEQeO) KPART(KC2)=10001%KB
KPART(KC2)=(KPART(KC2)/10000)#*10000+KB
GO TO 86

85 CONTINUE

Cx#%%%xDON'T COUNT PARTITION AGAIN IF ALREADY COUNTED
IF((NJNJSEQeNINI)sORe (NJNJSEQeNINJ))GO TO 71
C*%%%xxNEW PARTITION = COMPUTE JPARTs» KPART

JPART (K1) =NJINJ
KPART(K1 )=10001%*KB
Kl=K1+1

71 CONTINUE

86 CONTINUE

C
C SECTION PROPERTIES
C

IF(ISP)759810975
C

75 NCT=0

NI=0

GO TO(809900130)91ISP
C

Cxxxxxx UNIFORM PROPERTIES

80 READ (IN»9090)YI(1)9eZA(2)sXA(1)sZI(1)sYA(L)sGJI1)
810 WRITE(IOUT99012)KBsN1sN2sN39sJFIXsYI(1)sZA(1)sXA(L)9ZI(1)sYA(L)>
1 GJ(1) 9EMyG
LINE=LINE+1
IF(LINE«LT450)G0 TO 803
LINE=0
CALL PAGHED
WRITE(IOQUT»9011)(I1911=193)
803 CONTINVE
IF(IOFSETeEQe0) GO TO 802
WRITE(IOUT99014)(OFSET(I)el=196)
LINE=LINE+1
IF(LINEsLT450)GO TO 802
LINE=0
CALL PAGHED
WRITE(IOUT»9012)(11slI=19s3)
802 CONTINVE

236

236
236
236
237
237

237
237
237
2317

237

237
237
237
238
238
238
238
238

238
238
238
238
239

239



IF(ISPeEQe0) GO TO 190

DO 89 I=2»100
PROP(I)=YI(1)
PROP(I+100)=ZA(1)
PROP (I+200)=XA(1)
PROP(14300)=Z1(1)
PROP(I+400)=YA(1l)

89 PROP(I1+500)=GJ(1)
GO TO 190

C

Cexnuux PROPERTIES VARY ACCORDING TO FORMULA

90 DO 125 =196
LL=100%I]
KK=LL=99
IF(NI=-1)9591000115

95 READ (IN99150)NIsKolsMosNsA9BIC
WRITE(IOUT$9016)KBsN1oN2oN3sJFIXoNIsKoLsMeNsA9B»C
LINE=LINE+1
IF(LINE«LT450)GO TO 804
LINE=0
CALL PAGHED
WRITE(IOUT»9011)(I1elI=103)

804 CONTINUVE

IF(NI=1)12691009115
100 AJ==,005
NCT=NCT+1
DO 105 J=KKsll
AJ=AJ+e01
PROP(J)=C*(1e0+A% (AJ) ##K)#%#M¥% (] 40+B* (AJ) ¥¥L ) *%N
105 CONTINUVE
IF(NCT=NSP)12591100125
110 NI=7
GO TO 125
115 DO 120 J=KK»slLL
PROP(J)=0e0
120 CONTINUVE
125 CONTINUVE

GO TO 190
126 WRITE (IOUT#9160)NI
CALL EXIT
C

Cxxx##% PROPERTIES VARY ACCORDING TO TABLE

130 DO 185 K=1y6

LL=1CO*K
KK=LL=99
IF(NI=K)13591409175
C
135 READ (IN»9010)NIsLTBLSBL
C
IF(NI=K)1269140+175
C

140 READ (IN99090) (XL(J)sTEMP(J)sJ=1sLTBL)

239
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240
240
240
240
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240
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241
241
241
241
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242
243
243
243
243
243
243
243
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WRITE(IOUT»901T7T)KBoN1oN29ND9JFIXo (XL (J)9TEMP(J) sJ=1sLTBL)
LINE=LINE+1
IF(LINEsLTe50)GO TO 805
LINE=0
CALL PAGHED
WRITE(IOUT»9011)(IIsII=193)
805 CONTINUVE

DO 141 I=1sLTBL

141 XL(I)=XL(I)/BL
DELT==4005
1=2
DO 165 J=KK»sLL
DELT=DELT+401

145 IF(DELT=XL(I))15091559160

150 PROP( J)=TEMP(I)=((TEMP(I)=TEMP(I=1))*(XL(I)=DELT)/
LIXL(I)=XL(I=1)))
GO TO 165

155 PROP(J)=TEMP(I)
GO TO 165

160 I=I+1
GO TO 145

165 CONTINVE
NCT=NCT+1
IF(NCT=NSP)18591700185

170 NI=7
GO TO 185

175 CONTINVE
DO 180 L=KK»sLL

180 PROP(L)=0e0

185 CONTINVE

C
190 CONTINUVE
C

CHnnnt® COMPUTE TRANSFORMATION AND STIFFNESS MATRICES

C
IF(RC)20592009205

¢

C
200 CALL SBMTR(X1eY19Z19X20Y292Z29X39Y39Z39ALAM»TLAM)

CALL SSTIF(AK)
GO TO 206

205 CALL CBMTR(X1sY19Z19X29Y29229X39Y39Z39ALAMASALAMB»TLAM)
CALL CSTIF(AK»FLX9SKAB)

C
206 CONTINUVE
C
IF(IBUCONEsO) CALL SBGS(SK9sSSKeDL#XKG)
IF(IBUCeNEeO) CALL MAD(AK»XKG)
C
C

DO 201 I=1y6

DO 201 L=1s6

SKAB(IsL)=AK(IsL+6)
201 FLX(TsL)=AK(I+69L+6)

591 DO 208 I=1,y6
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[a¥a¥aNaXal

(2] aNaNaNaNa)

(2l (a¥aNa)

208
710

209

210

211

213

1950

IF(JFIX(1)eNEe1)GO TO 208
M=]

IF(1eGTe3)M=1+3

CALL REDUCE(AK9129M)
CONTINVE

CONTINVE
IF(IOFSET)21002099210

CONTINVE
CALL MULT(AK»TLAM9Q9129129129150)
CALL MULT(TLAM9Q9BK91291291292»0)
GO TO 211

CONTINUVE

CALL MULT(TLAM)GAMMA»QG9129129129190)
CALL MULT(AK»QG9Q9129129129190)

CALL MULT(QG»Q9BK9129129129290)

CONTINVE

ENGINEERING SIGN CONVENTION
DO 213 I=1y12
Q(leI)==Q(1lsI)
Q(391)==Q(3s1I)
Q(4yr1)==Q(4»I)
Q(8eI)==Q(8s1I)
Q(1lyI)==Q(1l1»s1)
Q(1291)==G(12y1])

CONTINVE

WRITING STRESS MATRIX

WRITE(ISTRS)KBoN1sN2
WRITE(ISTRS)((Q(IeJ)sI=1012)0J=1912)

WRITING STIFFNESS MATRIX
WRITE(ISTIFIN1#N2

WRITECISTIF)((BK(JoI)oJ=196)0I=196) »

1C(BK(JoI)9J=106)9I2T912)0((BK(JoI)oJmTr12)9I=196)0

2((BK(J9I)9Jd=T912)01=7912)

IF{I0OCeEQe0)GO TO 1950

WRITE(IOUT»9320)

CALL PRINT(TLAM9129129194HTLAMY1912)
WRITE (I0UT99270)

CALL PRINT(AK»129129194HAK 91912)
WRITE (IOUT#9310)

CALL PRINT(Q9e129129194HQ »lel2)
WRITE (IOUT»9300)

CALL PRINT(BK9»129129194HBK 91912)
CONTINVE

248
248
248

248
280
248
248
249
249
249
249
249
249

249
249
249
250
250
250
250
250
250
250
250
250

251
251
251
251
251
251
251
251

251
252

252
252
252
252
252
252
252
281
281
281
281
281
281
281
281
28l
281
282
282
282

321



C
C
C

C
C

2000 IF(NBEAM=NB)20029200242001

2002 CONTINUE
NPS=K1=-1

9010 FORMAT(21494X9E12e4)

9011 FORMAT(/56Xs9HBEAM DATA//
1 1Xo» 5H BEAMs»3(5H NODE ) s4Xs6HFIXITYs4Xe4HI(Y) 98Xe5HAIXY) 99Xy
21HAPOX94HI(Z) 98X s5HA(XIZ) 99X91HJI99X96HYG MODs6X96HSH MOD//4X9315//)

9012 FORMAT(41594X961198(1PE12e3))

9013 FORMAT(9H RADIUS =El&4e4)

9014 FORMAT(9H OFFSETS 6El2e4)

9016 FORMAT(41594X9611910H PROPERTY I1ls16H CONSTANTS K=1593H L=15»
1 3H M=15¢3H N=I543H A=1PE1le343H B=1PE1l1le393H C=1PElle3)

9017 FORMAT(415+4X96I11910H PROPERTY I193(3H X=E12e495H VAL=E1244))

9030 FORMAT(8I494Xe14961191292E1204)

9050 FORMAT (33H1INCORRECT NODE NUMBERs BEAM NOe 13)

9060 FORMAT (42H1NEGATIVE MODULUS OF ELASTICITYs BEAM NOe I3)

9070 FORMAT(40H1NEGATIVE MODULUS OF RIGIDITYs BEAM NOe 13)

9080 FORMAT(40HLINPUT NOT IN PROPER SEQUENCEs BEAM NOe I3
111H SHOULD BE I3)

9090 FORMAT (6E12e4)

9150 FORMAT(51494X93EL12e4)

9160 FORMAT(1H11THSECTION PROPERTY I1s18HIS OUT OF SEQUEN3E)

9170 FORMAT(3I495E12e4)

9190 FORMAT(El2e49414)

927C FORMAT(23HLLOCAL STIFFNESS MATRIX)

9290 FORMAT(29H1OFFSET TRANSFORMATION MATRIX)

9300 FORMAT(28H1STRUCTURAL STIFFNESS MATRIX)

9310 FORMAT(14H1STRESS MATRIX)

9320 FORMAT(22H1TRANSFORMATION MATRIX)

9350 FORMAT(1H 1496E12e4)

9351 FORMAT(20HOINITIAL BEAM THRUST#F10e295H LBSe//)

RETURN
END

322
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282
282
283
283
283
283
284

284
284
284
285
285
285

285
285
285
285
286
286
286
286
286

286
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286



SUBROUTINE TINVR

$IBFTC TINVR® DECK

99

100
107

108

103
102

106
112

110
111

116

198

199

204
206

200

207

299

305
306

SUBROUTINE TINVR (ELEMsNsIND)
DIMENSION ELEM(6+6)
CALL OVERFL(KOOOFX)

GO TO(99999)9KOOOFX
CALL DVCHK (KOOOFX)

GO TO(1009100) 9KOOOFX
COMPUTE EQUIVALENT TRIANGULAR MATRIX
DO 111 I=1sN
IF (ELEM(IsI)) 10791079108
IND==1
GO TO 310
ELEM(I9I)=SQRT(ELEM(Ls1))
L=1+1
IF (L=N) 10391039116
DO 102 J=LsN
ELEM(JoI)=ELEM(I9sJ)/ELEM(T9])
CALL DVCHK (KOOOFX)

GO TO(107+106)9KOOOFX
DO 111 K=LsN
IF (SLEM(KsI))11291119112
DO 110 J=K,yN
ELEM(K 9J)=ELEM(KsJ)=ELEM(K9o I ) #ELEM(JoI)
CONTINVE
INVERT TRIANGULAR MATRIX
M=N~=1
DO 198 J=1yM
L=J+1
DO 198 K=LyN
ELEM(J9K)=0e0
DO 199 I=1sN
ELEM(19I)=140/ELEM(Is])

DO 206 I=1¢M

L=I+1

DO 206 J=L»N

M=J=1

DO 204 K=IyM
ELEM(I9J)=ELEM(IsJ)=ELEM(J9K)RELEM( 1K)
ELEM(I9J)=ELEM(JoJ)#ELEM(T9J)

CALL OVERFL(KOOOFX)

GO TO(2009207)9KOO0OFX
IND==2
GO TO 310
EXPAND TRIANGULAR INVERSE
DO 299 I=2yN
L=1-1
D0 299 J=1lylL
ELEM(I9J)=0e0
DO 306 I=1sN
DO 3C6 J=I9N
E=0.0
DO 305 K=JsN
E=E+ELEM(I9K)RELEM(J9K)
ELEM(Jo1)=E
DO 307 1=2»N
L=]=1
DO 307 J=1lylL

3700
3701
3702
3703
3704
3705
3706
3707
3708
3709
3710
3711
3712
3713
3714
3715
3716
3717
3718
3719
3720
3721
3722
3723
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
3748
3749
3750
3751
3752
3753
3754
3755
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324

307

300

308
310

ELEM(JoI)=ELEM(IJ)
CALL OVERFL (KOOOFX)

GO TO(3009308) sKOOOFX
IND==3

GO TO 310

IND=+1

RETURN

END

3756
3757
3758
3759
3760
3761
3762
3763



SUBROUTINE SMULT

SIBFTC SMULT# DECK
SUBROUTINE SMULT(AsBsCoN1sN29N3)

DIMENSION A(N19N2)sB(N2oN3)9sCIN1sN3)

C=C=A%*B

WHERE C IS AN N1#N3
A IS AN N1#N2
B IS AN N2#N3

NnNOONNN n

DO 100 I=1yN1

00 100 J=1yN3

ClIesJ)=040

DO 100 K=1,N2

ClInJd)nClIpJd)=A(IoK)*B(KoJ)
100 CONTINVE

RETURN
END

3766
3767
3768
3769
3770
37171
3772
3773
3774
3775
3776
3TN
3778
3779
3780
3781
3782
3783
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326

SUBROUTINE MULT

SIBFTC MULTH DECK

(g nNONOONNNONN N

10

100
98

200
300

320

SUBROUTINE MULT(ApBoCoN1oN29NIsN4sIM )

N1sN2sAND N3 MUST BE IN THEIR ORDER AFTER TRANSPOSITION
DIMENSION A(N1oN2)9sB(N29N3)sC(N1sN3)

N&4=10e ¢ e NORMAL

N4=2400 (A(TRANSPOSE) ) #B

C=C+A%B

WHERE C IS AN N1#N3
A IS AN N1#N2
B IS AN N2#N3

IM=0 NORMAL
=1 MOVE C TO B

GO TO(19s2) N4

CONTINVE

DO 10 I=1»N1

0O 10 J=1sN3
ClIsJ)=040

DO 10 K=1sN2
ClIsJ)=CUIsJ)*A(KIL)%B(KoJ)
CONTINVE

GO TO 98

CONTINVE

DO 100 I=1yN1

DO 100 J=1pN3
ClIsJ)=0e0

DO 100 K=1pN2
ClIeD)=ClIpJ)+A(I9K)I®* BIKoJ)
CONTINVE

CONTINVE
IF(IM)30092000300
RETURN

DO 320 I=1,N1

DO 320 J=1,N3
BlIsJ)=CllsJ)
CONT INVE

60 TO 200

END

3785
3786
3787
3788
3789
3790
3791
3792
3793
3794
3795
3796
3797
3798
3799
3800
3801
3802
3803
3804
3805
3806
3807
3808
3809
3810
3811
3812
3813
3814
3815
3816
3817
3818
3819
3820
3821
3822
3823
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SUBROUTINE SBMTR

$IBFTC SBMTR* DECK

C
C
C
C

10

15

20
9000

&0

41

42

SUBROUTINE SBMTR(XIsYIsZIoXFeYFeZFeXCoVYCoZCoALAMISLAM)

STRAIGHT BEAM TRANSFORMATION MATRIX

DIMENSION ALAM(696)9SLAMI12912)

COMMON/TAPES/MTIvMTZoMTSoHTboMTS0M760N770HTIoNT’oHTIOoNTlloMTIZQ

* MT13sMT149MT159MT169MTL7
COMMON/VAR/NPTSsFNPTS
COMMON/ADPRO/EMsGoRCoALFA9DARCOL
COMMON/N3N3/N3

XFI=XF=XI

YFI=YF=YI

ZF1=2F=21
DS=SQRT(XFI##2+YFI#%2)
DL=SQRT(XFI#%#24YF##242F[##2)
DARC=DL/FNPTS

IOUT = MTé
IF(N3¢EQe0)GO TO 5
XCI=XC=X1

YCI=YC=YI]

2CI=2C=21
Fa(XCI*XFI+YCI#YFI)/DS$S
B==(XCI*YFI=-YCI#XFI)/DS
D=(=F%#ZF1+ZCI*DS) /DL
DIV=SQRT(D*»D+B#B)
DIVR=SQRT(XCI##2+YCI##2)
CONT INVE

DO 10 I=196
DO 10 J=196
ALAM(19J)=040

DO 15 I=1y12
DO 15 J=1912
SLAM(I9J)=0e0

IF(DS) 20940960

WRITE(IOUT99000)XIsYToZIoXFoYFeZF
FORMAT(19H1LENGTH 1S NEGATIVE///(6E1043))

CONTINVE

IFI(N3sNESO)GO TO 41
SINB=0e

CCsB=1e

GO TO 42

SINB=YCI/DIVR
€0sB=XCI/DIVR
ALAM(193)=ZFI/DL
ALAM(291)=sSINB#*(ZFI/DL)
ALAM(292)==COSB*(ZFI/DL)
ALAM(391)=C0OSB
ALAM(392)=SINB

3312
3313
3314
3315
3316
3317

3319
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329

3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3364
3365
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328

60

61
62

65

90

110

GO TO 65

CONTINUE

IF(N3eNEeO) GO TO 61
SINB=0s

C0sB=1s

GO TO 62

c€0s8=D/DI1V
SINB=B/DIV
ALAM(191)=XFI/DL
ALAM(192)=YFI/DL

ALAM{193)=2F1/DL
ALAM(291)==COSB*(YFI/DS)+SINB*(ZFI/DL)*(XFI/DS)

ALAM(292)=COSB#(XFI/DS)+SINB#(ZFI/OL)®*#(YFI/DS)
ALAM(293)==SINB*(DS/DL)
ALAM(391)==SINB*(YFI/DS)=COSB#*(ZFI/DL)*(XFI/DS)
ALAM(3,2)=SINB#(XFI/DS)=COSB®#(ZFI1/DL)*(YFI/DS)
ALAM(3+3)=COSB#*#(DS/DL)

CONTINUVE

DO 90 I=1»93

DO 90 J=1,3
ALAM(I+39J+3)=ALAM(I9J)
CONTINVE

00 110 I=16

DO 110 J=196
SLAM(I9J)=ALAM(IsJ)
SLAM(I+469J+6)=ALAM(I9J)
CONTINVE

RETURN
END

3366
3367
3368
3369
3370
337

3391
3392
3393
3394
3395
3396
3397
3398
3399



SUBROUTINE SSTIF

SIBFTC SSTIF* DECK

C
C
<
C

100

200

SUBROUTINE SSTIF(AK)
STRAIGHT BEAM STIFFNESS
DIMENSIONAK(12912)

COMMON/VAR/NPTSsFNPTS

COMMON/ADPRO/EM#GoRCsALFAIDARC DL
COMMON/PROPT/Y1(100) 9ZA(100) ¢XA(100)9Z1(100)9sYA(100)96J(100)

YSUM1=0.0
YSUM2=040
YSUM3=0.,0
YSUM&4=0,0
ZSUM1=0,0
ZSUM2=0,0
2SUM3=0,0
ZSUM4&=0,0
SUM5=0,0
SUM6=0,0
A=0.0
B=201.0
C==],0
S=DL

DO 100 I=1y912
DO 100 J=1yl
AK(I9J)=0e0

DO 200 I=19NPTS
A=A¥160

B=B=2.0

C=C+240
YSUM1=YSUM1+B%##2/21(1)
YSUM2=YSUM2+160/YALI)
YSUM3=YSUM3+C*%#2/21(1)
YSUM&4=YSUM&+C®B/ZI(1)
2SUM1=ZSUM1+B*#2/YI (1)
2SUM2=ZSUM2+1,0/2A( 1Y)
ZSUM3=ZSUM3+C##2/YI(1)
ZSUM&4=ZSUM&4+C*B/YI(])
SUM5=SUMS+1e0/XA(T)
SUM6=SUM6+160/GJI(T)
CONTINVE

PARTC2sYSUM2/(G*S#FNPTS)
BuS/(EM*(40#FNPTS*#3))
PARTC1=B*ZSUM1

Cl = PARTC1l + PARTC2
C2=B*ZSUM3+PARTC2
C3=B#ZSUM4=PARTC2

Ch = CL#C2 = C3wx2
AK(292)=C2/Ch
AK(892)=C3/Cék
AK(898)=Cl/Cé

3067
3068
3069

3071
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119
3120
3121
3122
3123
3124
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330

300

AK(696)=(AK(292)+200%AK(892)+AK(898))/S%*2
AK(&4 94 )=FNPTS®EM/ (S#SUM5)
B=S/(EM* (4 0%FNPTS®*%3))

PARTC1=B*YSUM1

PARTC2=2ZSUM2/(G*S*FNPTS)

Cl=PARTC1+PARTC2

C2=B*#YSUM3+PARTC2

C3=B*YSUM4=PARTC2

ConC1*C2=C3%#%2

AK(393)=C2/C4

AK(993)=C3/Chk

AK(999)=Cl/Ch
AK(1292)=(AK(292)+AK(892))/S
AK(995)=(AK(993)+AK(999))/S
AK(1l9l)=FNPTS*G/ (S*SUM6)
AK(545)=(AK(393)+2e0%*AK(993)+AK(999) )/S**2
AK(B896)==(AK(892)+AK(898))/S
AK(1199)==(AK(993)+AK(999))/S§
AK(12¢8)=(AK(892)+AK(898))/S
AK(T91)==AK(1sl)
AK(1094)==AK (49 4)
AK(1195)==AK(595)
AK(1296)==AK(646)
AK(692)==AK(1292)
AK(593)=(AK(393)+AK(903))/S
AK(1193)==AK(543)
AK(T797)=AK(191)
AK(10910)=AK(494)
AK(11911)=AK(595)
AK(12912)=AK(696)

DO 300 I=1yp11
IDIAG=]1+1

DO 300 J=IDIAGs12
AK(IpJd)=AK(Jo])

RETURN
END

3125
3126
3127
3128
3129
3130
3131
3132
3133
3134
3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157

3158
3159
3160
3166
3167
3168



SUBROUTINE MAD

SIBFTC MAD* DECK

10

SUBROUTINE MAD(A»#B)
DIMENSION A(l44)9sB(144)
DO 10 I=1y144
A(l)=A(T)+B(I])

CONTINVE

RETURN

END
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SUBROUTINE SBGS

$IBFTC SBGS* DECK
SUBROUTINE SBGS (SKeSSK9S»XKG)

DIMENSION XKG(12»12)
C

C ### COMPUTES STRAIGHT BEAM GEOMETRIC STIFFNESS MATRIX-XKG
C ##CLEAR ARRAY##

DO 10 I=1y12

DO 10 J=1sl

XKG(I9J)=0e0
10 CONTINVE

(4 ##COMPUTE ELEMENTS OF LOWER TRIANGLE#*#
SK= =SK

XKG(696)==1e2/5%SK
XKG(12912)=XKG(696)
XKG(1296)=2=XKG(6+6)
XKG(1292) ==y 1 %#SK
XKG(1298)3XKG(1292)
XKG(692)==XKG(12+2)
XKG(896)=XKG(692)
XKG(892) =S/30e%SK
XKG(292)==4o%#XKG(892)
XKG(898)=XKG(292)

SSK==SSK
XKG(595)==142/S#SSK
XKG(11911)=XKG(595)
XKG(1195)==XKG(5+5)
XKG(1193) ==y 1%#SSK
XKG(1199)=XKG(2193)
XKG(593)==XKG(11+3)
XKG(995)=XKG(593)
XKG(993)=5/30e#SSK
XKG(393)==4e*XKG(993)
XKG(999)=XKG(393)

C #%#FILL UPPER TRIANGLE#*#

DO 20 I=1y11

IDIAG=1+1

DO 20 J=IDIAG»12

XKG(I9J)=XKG(JoI)
20 CONTINVE

RETURN
END
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SUBROUTINE OFST

SIBFTC OFST* DECK

C
C
C
C

100

500

SUBROUTINE OFST(OFSET9GAMMA »GAM1 »GAM2)
OFFSET BEAM TRANSFORMATION
DIMENSION OFSET(6)sGAMMA(12912)9GAM1(606)9GAM2(6+6)

DO 100 I=1y12
DO 100 J=1y12
GAMMA(I19J)=040
GAMMA(IsI)=140

GAMMA(591)==0FSET(3)
GAMMA(691)=0FSET(2)
GAMMA(492)=0FSET(3)
GAMMA (692)==0FSET(1)
GAMMA (49 3)==0FSET(2)
GAMMA(593)=0FSET(1)

GAMMA(1147)==0FSET(6)
GAMMA (12+7)=0FSET(5)
GAMMA (10+98)=0FSET(6)
GAMMA (1248)==0FSET(4)
GAMMA(1049)==0FSET(5)
GAMMA(1199)=0FSET(4)

DO 500 I=1,46

DO 500 J=1y6

GAM1 (1 9J)=GAMMA(19J)
GAM2(19J)=GAMMA(1469J+6)

RETURN
END

3586
3587
3588
3589
3590
3591
3592
3593
3594
3595
3596
3597
3598
3599
3600

3607
3608

3616
3617
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SUBROUTINE CSTIF

SIBFTC CSTIF* DECK

Nn N0 on

10

20

30

SUBROUTINE CSTIF (AKsFLX#SKAB)

CURVED BEAM STIFFNESS

DIMENSION AK(12912)9FLX(696)9SKAA(616)9SKAB(696)9S(22)

1TMAB(696) 9 TMABT (646)

COMMON/TAPES/MT1sMT29MT39MT49sMTS sMTEIMT7oMTBIMTO9MT109MT119MT1 2,

# MT13sMT149MT15sMTL69MT1T7
COMMON/VAR/NPTS sFNPTS

COMMON /ADPRO/EMsGyRCoALFAPDARCHOL
COMMON/PROPT/Y1(100)9ZA(100)sXA(100)»Z1(100)sYA(100)9GJ(100)

IOUT = MTé
DO 10°I=1922
S(1)=060

REM=DARC/EM

RG=DARC/G
RDE=RC#DARC/EM
DSIN=SIN(ALFA/FNPTS)
DCOS=COS(ALFA/FNPTS)
FLEXIBILITY MATRIX AT B

DO 40 I=1sNPTS
IF(IeNEs1)GO TO 20

SSIN=SIN(ALFA/(20%FNPTS))
SCOS=COS(ALFA/(20%FNPTS))
GO TO 30

SSIN=ESIN*DCOS+ECOS*DSIN
SCOS=ECOS*DCOS=ESIN*DSIN

CONTINUVE
SINSQ=SSIN#**2
COSSQ=SCOS*¥*2
SICO=SSIN*SCOS
SCOS1=(140=5C0S)

S(1)=S(1)+COSSQ/XA\I)
S(2)=S(2)+SINSQ/YA(T)
S(3)=5(3)+SCOS1#*2/21(1)
S(4)=S(4)+SICO/XA(I)
S(5)=5(5)+SICO/YA(I)
S(6)=S(6)+(SCOS1*SSIN)/21(1)
S(7)=S(T7)+SC0OS1/Z1(1I)
S(8)=S(8)+SINSQ/XA(I)
S$(9)=5(9)4COSSQ/YA(I)
S(10)=S(10)+SINSQ/ZI(1)
S(11)=S(11)+SSIN/Z1(I)
S(12)=S(12)+10/ZA(1)
S(13)=S(13)+SCOS1#%#2/GJ(I)
S(14)=S(14)+SINSQ/YI(I)
S(15)=S(15)+(SCOS1*SCOS)/GJ(I)

3171

3175
3176
3177

3181
3182
3183
3184

3185
3186
3187
3188
3189
3190
3191
3192
3193
3194
3198
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3245
3226



n (a¥akal

40

50

60

9000
80

S(16)=5(16)+(SCOS1*SSIN)/GJ(I)
S(17)=S(17)+SICO/YI(])
$(18)=5(18)+C0SSQ/GJ( 1)
S(19)=S(19)+SI1C0/GJ(I)
$(20)=S(20)+SINSQ/GJ(1)
S(21)=S(21)+COSSQ/YI(1)
$(22)=S(22)+41e0/21(1)

ESIN=SSIN
ECOS=5SCOS

CONTINUVE

DO 50 I=146
DO 50 J=146
FLX(Js1)=0e0
SKAA(Js1)=0e0
SKAB(J91120e0
TMAB(J#11=040
TMABT(J»1)=040
CONT INUE

FLX(191)=S(18)%RG+S(14)*REM
FLX(192)=S(19)#RG=S(17)*REM
FLX(196)==5(15) *RC*RG+S (14) *RDE
FLX(292)=S(20)*RG+S(21) *#REM
FLX(296)==5(16)*RC*RG=5(17) *RDE
FLX(393)=5(22)*REM

FLX(394)==S(7)*RDE

FLX(395)=S(11)*RDE
FLX(494)=S(1)*REM#S(2)*RG+S(3) #*RC*RDE
FLX(495)=S(4)*REM=5(5)*RG=S(6)*RC*RDE
FLX(595)=5S(8)*REM+S(9)*RG+S(10)*RC*RDE

FLX(6+6)=5(12)#RG+S(13) #RCH*2#RG+S( 14) *RC*RDE

DO 60 I=196
DO 60 J=116
FLX(JsI)=FLX(T0J)

INVERT FLX TO GET STIFFNESS AT B
CALL TINVR(FLX969IND)

IF(IGDeNEe0)GO TO 80
WRITE(IOUT#»9000)
FORMAT (31H1FLEXIBILITY MATRIX IS SINGULAR)

CONTINUVE

SSIN=SIN(ALFA)
SCOS=COS(ALFA)
TMAB(191)=SCOS
TMAB(192)=SSIN
TMAB(196)==RC*(140=5C0S)
TMAB(291)==SSIN
TMAB(292)=5C0S
TMAB(296)==RC*SSIN
TMAB(393)=140
TMAB(394)=TMAB(146)
TMAB(395)==TMAB(246)
TMAB(494)=SCOS
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3248
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3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241
3242
3243
3244
3245
3246
3247
3248
3249
3250
3251
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3253
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3255
3256
3257
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3260
3261
3262
3263
3264
3265
3266
3267
3268
3269

3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
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90

100

TMAB(495)=SSIN
TMAB(594)==SSIN
TMAB(595)=5C0S
TMAB(6196)=140

CALL SMULT(TMABFLX9sSKAB»696196)

DO 90 I=196
DO 90 J=1196
TMABT(JoI)=TMAB(I9J)

CALL SMULT(SKAB#TMABTsSKAA969696)

DO 100 I=1y6

DO 100 J=1,6
AK(T9J)=SKAA(I9J)
AK(T9J+6)=SKAB(1yJ)
AK(I+69J)=SKAB(JsI)
AK(I+69J+6)=FLX(19J)
CONTINUVE

RETURN
END
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SUBROUTINE CBMTR

$IBFTC CBMTR* DECK

C
C
(4
<

0

10

20
9000

40

SUBROUTINE CBMTR(XIsYI9ZIsXFaYFsZFeXCoYCoZCoALAMA9ALAMB »CLAM)

CURVE BEAM TRANSFORMATION MATRIX

DIMENSION ALAM(393)sALAMA(696) sALAMB(696)9sCLAM(12912)

1RCP(3+3)sRCN(393)s RCF(393)

COMMON/TAPES/MT1 sMT2sMT39MT4sMT59MTE sMT7oMTBIMTO9MTL0sMT119MT1 2,

* MT139MT149MT159MT1I69MTLT?
COMMON/VAR/NPTSsFNPTS
COMMON/ADPRO/EMyGyRCyALFA9DARC,DL
COMMON/LTRAN/LL1oM1oN1pL29M29N29L39M3 N3
REAL L1sM1oN1oL29M29N29L39M39N3

IOUT = MTé

XFI=XF=XI

YFI=YF=YI

2F1=2F=Z1

XCI=xXC=XI

YCl=syC=Y1l

2CI=2C=21
DS=SQRT(XFI**24+YFI**2)
DL=SQRT(XFI*#2+YFI#*2+2ZF[#%2)
F=(XCI*XFI+YCI®*#YFI)/DS
Bem (XCI®YFI=YCI*XFI)/DS
D=(=F*ZFI+2CI*DS) /DL
DIV=SQRT(D*D+B%B)
DIVR=SQRT(XCI*#2+YCI*%2)

DO .5 I=1y3

DO 5 J=1,3
ALAM(I9J)=0e0
RCN(I9J)=0e0
RCP(I9J)=040

RCN(1s1)=140
RCN(293)=140
RCN(392)==140

RCP(191)=140
RCP(293)==140
RCP(392)=140

IF(DS)20940960

WRITE(IOUT»9000)XIoYIsZIsXFsYFsZF
FORMAT(19H1LENGTH IS NEGATIVE///(6E10e3))

CONTINVE

SINB=YCI/DIVR
COosB=XCI/DIVR
ALAM(193)=2FI/DL
ALAM(291)=SINB*(ZFI/DL)
ALAM(292)=COSB#*#(ZFI/DL)

3402
3403
3404
3405
3406
3407
3408
3409

3413
3414
3415
3416
3417

3418
3419
3420
342]
3442
3443
3424
3445
3446
3447
3448
3449
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440
344]
3442
3443
3444
3445
3446
3447
3448
3449
3450
3451
3452
3453
3454
3455
3456
3457
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338

60

65

80
85

110

115

ALAM(391)=COSB
ALAM(392)=SINB
GO TO 65

CONTINUVE

C0sB=D/DIV

SINB=B/DIV

ALAM(191)=XFI/DL

ALAM(192)=YFI1/0L

ALAM(193)=ZF1/DL
ALAM(291)==COSB*(YFI/DS)+SINB*(ZFI/DL)*(XF1/DS)
ALAM(292)=COSB#*(XFI/DS)+SINB*(ZFI/DL)*(YFI/DS)
ALAM(293)==SINB*(DS/DL)
ALAM(391)==SINB*(YFI/DS)=COSB*(ZFI/DL)*(XFI/DS’
ALAM(392)=SINB#* (XFI1/DS)=COSB*(ZFI/DL)*(YFI/DS)
ALAM(393)=COSB*(DS/DL)

CONTINUE

IF(RCeLTe0640)GO TO 80

CALL MULT (RCP9ALAMORCF9393939190)
GO TO 85

CALL MULT(RCN9sALAMIRCF9393939190)
CONTINUVE

L1=RCF(1s1)
L2=RCF(291)
L3=RCF(3y1)
M1=RCF(1s2)
M2=RCF (292)
M3=RCF(392)
N1=RCF(1s3)
N2=RCF(2+3)
N3aRCF(343)

DO 110 I=196
DO 110 J=1y6
ALAMA(19J)=040
ALAMB(19J)=040

DO 115 I=1yl2
DO 115 J=1y12
CLAM(19J)=0e0

RC=ABS(RC)

ALFA = DL/(240%RC)
ALFA=ASIN(ALFA)
CALFA=COS(ALFA)
SALFA=SIN(ALFA)
DARC=240%(RC*ALFA/FNPTS)
DL=DARC*FNPTS
ALFA=2640%ALFA

ALAMA(191)=L1%CALFA+L2*SALFA
ALAMA(192)=M1%#CALFA+M2*SALFA
ALAMA(193)=N1*CALFA+N2*SALFA
ALAMA(291)==L1#SALFA+L2*CALFA
ALAMA(292)==M1#SALFA+M2%CALFA
ALAMA(293)=s=N1#SALFA+N2*CALFA

3458
3459
3460
3401
34062
3403
3464
3465
3466
3467
3468
3469
3470
3471
3472
3473
3474
3475
3476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
34488
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3491
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120

130

ALAMA(3y1)=L3
ALAMA(342)=M3
ALAMA(343)=N3

ALAMB(191)=L1*CALFA=L2%*SALFA
ALAMB(192)=M1*CALFA=M2%*SALFA
ALAMB(193)=N1*¥CALFA=N2#SALFA
ALAMB(291)=L1*SALFA+L2%CALFA
ALAMB(292)=M1%SALFA+M2%#CALFA
ALAMB(293)=N1*SALFA+N2*CALFA

ALAMB(391)=L3
ALAMB(392)aM3
ALAMB(393)=N3

DO 120 I=1y3

DO 120 J=193
ALAMA(I+39J+3)8sALAMA(]9J)
ALAMB(I+39J+3)=ALAMB(I9J)
CONTINVE

DO 130 I=196

DO 130 J=1,96
CLAM(I9J)=ALAMA(I9J)
CLAM(I469J+6)=ALAMB(IyJ)
CONTINVE

RETURN
END

3518
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3530
3531
3532
3533
3554
3535
3536
3537
3538
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3544
3545
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340

$IBFTC

C

[a] €y (2] n NN

SUBROUTINE MERGE

1000

MERGE* DECK
SUBROUTINE MERGE
CONTROL SECTION FOR MERGE AND BOUNDARY
COMMON/CONT1/JPART(800)
COMMON/CONT2/KPART(800)
COMMON/CONT3/LPART(800)
COMMON/LASTND/LN(200)
COMMON/CONTRL/NDEFL sNKSPsNREXsNNFsNPSTRYNBSTRINVIB
COMMON/TERMS/NBEAMyNPLATE yNNODE sNCONDsNPS9NTOL sNPyNOPT(4)
COMMON/COMS/NSIZE(200)
COMMON/SKIP/NBSP ¢NBSByNBSPI9NBSBI

COMMON/TARPES/MT1sMT29MT39MT4 9yMTS 9sMTE 9MTT9MTBIMTOsMT109MT119MT1 2,
* MT139MT149MT159MT169MTLY7

COMMON/REDUC/NTESTINTEST2

IOUT = MTé
ISTIF = MT2
IKBC = MT3
IKDF = MT4
KFF = MT11

KSTRES = MT8

SPACING FOR TAPES LOGIC 2 AND LOGIC 15

NBSP=NUMBER OF LOGICAL RECORDS FOR PLATE STRESS
NBSP=NPLATE#*8

NBSPI=NUMBER OF LOGICAL RECORDS FOR PLATE INTERNAL LOADS
NBSPI=NPLATE*2

NBSB=NUMBER OF LOGICAL RECORDS FOR BEAM STRESS
NBSB=aNBEAM#* 4

NBSBI=NUMBER OF LOGICAL RECORDS FOR BEAM INTERNAL LOADS
NBSBI=NBEAM*3

REWIND ISTIF
REWIND IKBC
REWIND IKDF
REWIND KFF
REWIND KSTRES

CALL SOR (JPARTsKPARTyLPART+800)

CALL MERGBC
IF (NOPT(3) eNEe NTEST2) CALL STRESS

REWIND ISTIF
REWIND IKBC
REWIND IKDF
REWIND KFF
REWIND KSTRES

RETURN
END
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SUBROUTINE SOR

$IBFTC SOR* DECK

SUBROUTINE SOR (JPART)KPART9LPARTINPS) 3885

C 3886
C SORTS THE CONNECTIVITY DATA SO THAT JPART 3887
( ARRAY STARTS WITH THE FIRST PARTITION 3888
C AND GOES THRU EVERY ROW OF PARTITIONS 3889
C CONSECUTIVELY*##10019200192002930019ETCo%n* 3890
C 3891
DIMENSION JPART(1)»KPART(1)9LPART(1) 3892
NPS1=NPS=1 3893

DO 40 I=1»NPS1 3894
IF(JPART(I)+EQe0)GO TO 40 3895
MIN=JUPART(I) 3896

K=1] 3897

DO 20 M=IyNPS1 3898
IF(JPART(M+1)¢EQe0)GO TO 20 3899
IF(MINoLTeJPART(M+1))GO TO 20 3900
MIN=JPART (M+1) 3901

K=M+1 3902

20 CONTINVE 3903
JPART(K)=JPART(I) 3904
JPART(1)=MIN 3905
MIN1=KPART(K) 3906

KPART (K)=KPART(I) 3907
KPART(I)=MIN1 3908
MIN2=LPART(K) 3909
LPART(K)= LPARTI(I) 3910
LPART(I)=MIN2 3911

K=l +1 3912

40 CONTINUE 3913
RETURN 3914

END 3915
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SUBROUTINE MERGBC

$IBFTC MERGB* DECK

SUBROUTINE MERGBC 3919
C 3940
C MERGE AND BOUNDARY OF STIFFNESS 3921
C 3922
COMMON/CONT1/JPART(800) 3943
COMMON/CONT2/KPART(800) 3924
COMMON/CONT3/LPART(800) 3945
COMMON/COMS/NSIZE(200) 3926
COMMON/LASTND/LN(200) 3947
COMMON/TERMS/NBEAMsNPLATE yNNODEsNCOND9yNPS9NTOL »NP 3948
COMMON/CONTRL/NDEFL 9 NKSPsNREX»NNF sNPSTR9NBSTReNVIBsIF88 3949
COMMON/TAPES/MT1sMT2sMT39MT4 gMT59MT6 9sMT7T9MTBIMTIsMT109MT119MT1 2
* MT139MT149MT159MT169MT17
C 3933
DIMENSION TEMP( 60)9ID(60)9SPRING(60) 3934
INNIL1(3)sNNJ1(3)sNDIAG(3) 3935
29FKK(6)9JKK(6)9IDD(60) sMNN(4) 3936
DIMENSION NT(3)sNB(3)sNR(3)sNL(3)+ELEMI6096093)9A(69694) 3937
1B(6+6916) 9JPAR(3) yKPAR(3) sLPAR(3)9ICODE(200+10) 3938
DIMENSION ARRAYB(144)sARRAYP(576)sIDRRY(12) 3939
EQUIVALENCE (ARRAYBsA) s (ARRAYPsB) 3940
C 3941
C 0 FREE 3942
C 1 ZERO DEFLECTION 3943
C 2 SPECIFIED DEFLECTION 3944
C 3 SPRUNG 3945
< 3946
C NVIB IS A PRINT OPTION 3947
INTEGER QZ»QP 3948
LOGICAL NFINDsNSPR 3949
C 3950
IOUT = MTé
QP = MT8
QZ = MT2
KFF = MT11l
IKBC = MT3
REWIND QP 3951
REWIND QZ 3952
REWIND KFF 3953
REWIND IKBC 3926
PRINT 6969 3957
C 3958
ZERO=040 3959
DO 2 I=19200 3962
2 NSIZE(I)=0 3963
C 3964
I10I=0 3965
NPM=0 3966
IMK=0 3967
Ll=1 3968
L2=2 3969
L3=3 3970
C 3971
C 3972
4 CONTINUE 3973
C 3974

342



C
C WORK WITH THREE PARTITIONS
Ce#uunnx DETERMINE FIRST AND LAST BEAMS AND PLATES IN THIS SET.
JPAR(1)=JPARTI(L])
JPAR(2)=JPART(L2)
JPAR(3)=JPART(L3)
Connnn® KPART(K)=100J MEANS THE I-TH BEAM IS THE FIRST
c##xnxx BEAM CONNECTED TO A NODE IN THE K=TH PARTITIONy
Ccasuus® AND THE J-TH BEAM IS THE LAST BEAM IN THE K-TH
Caumnxx PARTITIONs LPART 1S A SIMILAR ARRAY FOR PLATES.
KMIN=KPART(L1)/10000
LMIN=LPART(L1)/10000
KMAX=KPART(L1)=10000*KMIN
LMAX=LPART(L1)=10000%LMIN
DO 20 I=L2yL3
KF=KPART(1)/10000
KL=KPART(1)=10000#KF
LF=LPART(1)/10000
LL=LPART(I)=10000*LF
IF(KLeGT e KMAX)KMAX=KL
IF(LLeGToLMAX)LMAX=LL
IF((KFeNEesO) sANDo (KF el TeKMIN) )KMIN=KF
IF((LFeNEeO) eANDe (LFeLToLMIN))LMIN=LF
IF(KMINsEQeO)KMIN=KF
IF(LMINGEQeO)LMIN=LF
20 CONTINUVE
C
Canumnx ZERO OUT AND SIZE THE THREE PARTITIONS
DO 8 K=193
C
NI=JPAR (K)/1000
NJ=JPAR (K)=NI#*#1000
NNI1(K)=NI
NNJ1(K)=NJ
IFINIeNE#O)GO TO 7
NB(K)=0
NT(K)=0
NR(K)=0
NL(K)=0
GO TO 9
7 CONTINVE
IF(NIeNEolINT(K)=LN(NI=1)+1
IF(NIeEQel)INT(K)=1
NB(K)=LN(NI)
IFINJONE«1)NL(K)=LN(NJ=1)+1
IFINJeEQel)INL(K)=1
NR(K)=LN(NJ)
NRL=(NR(K)=NL(K)+1)*6
NBT=(NB(K)=NT(K)+1)*6
DO 8 J=1sNRL
DO 8 M=1,yNBT
ELEM(MpJ9K)=0s
8 CONTINUE
9 CONTINUVE

IF(NVIBeNEe«1)GO TO 8100
WRITE(IOUT$9600) {NT(K)sNB(K)9sNR(K)sNL(K) sK=193)
8100 CONTINVE
(9
C

3975
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3979

3980
3981
3982
3983
3984
3985
3986
3987
3988
3989
3990
3991
3992
3993
3994
3995
3996
MERGBC
3998
3999
4000
4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
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C
C

Conunax SPACE TO FIRST BEAM IN THIS SET OF PARTITIONS

23

21
22

15

IF(NBEAMGEQeO)GO TO 1004

KB=0
IF(KMIN=1)1004922923
KMIN1=(KMIN=1)%2

DO 21 ISPA=1yKMIN1
KB=KB+1

READ(QZ)DUMMY

KB=KB/2

CONTINUVE

PRINT 69719 (JPAR(IMT) 9pIMT=193) sKMIN9KMAX
READING BEAM STIFFNESS
READ(QZ)N1osN2
NFIND=oFALSE

KB=KB+1

c
CH#wuxaxx TEST ALL COMBINATIONS OF NODES

100

200

300

400

500

C

DO 1000 I=1y4
GO TO(100+20003009400)s1
Ml=N1

M2=N1

GO TO 500
Ml=N1

M2=N2

GO TO 500
M1=N2

M2=N1

GO TO 500
M1=N2

M2=N2
CONTINUVE

DO 800 L=193
IF((M1eGTeNB(L))eORe(MleLTeNT(L))) GO TO 800
IF((M2eGToeNR(L))eORs (M2oLTeNL(L))) GO TO 800

Coxxxxx READ STIFFNESSs IF NECESSARY

501

700
800

«
1000

C

IF(NFIND) GO TO 501
NFIND=8TRUE

READ(QZ) (ARRAYB(MJ) sMJ=19144)
CONTINUE

ADDING IN BEAM STIFFNESSES

DO 700 N=1y6
KROW=(M1=NT (L)) *6+N

DO 700 M=1y6
KCOL=(M2=NL (L)) *6+M
ELEM(KROWIKCOL oL ) =ELEM(KROWIKCOL»L)+A(NsMyI)
GO TO 1000

CONTINUE

CONTINUE
IF(eNOTeNFIND) READ(QZ)DUMMY

CH##xux LOOP FOR ALL BEAMS IN THIS SET

«

C

344

IF(KBsLTeKMAX)GO TO 15

REWIND Q2Z
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1004

C
C

CONTINVE
IF(NPLATE«EQe0)GO TO 4000

Couunux SPACE DOWN TAPE TO FIRST PLATE IN THIS SET.

24

26
25

NQ=0
IF(LMIN=1)4000925924
LMIN1=(LMIN=1)#%2

DO 26 ISPA=]l,yLMIN1
NQ=NQ+1
READ (QP ) DUMMY
NQ=NQ/2

CONTINVE

PRINT 69729LMINyLMAX

C READING PLATE STIFFNESS
1005 READ(QP) (MNN(I)sI=l94)
CHuunux TEST ALL COMBINATIONS OF NODES.
NFIND=sFALSE
NQ=NQ+1
C
MLT=4
IF(MNN(4)eEQeOQ)MLT=3
<
DO 2900 I=1sMLT
M1=MNN(I)
DO 2900 J=1sMLT
M2=MNN(J)
C

DO 2800 L=1+3
IF((M1eGTeNB(L))eORe(M1aLTeNT(L)))IGO TO 2800
IF((M24GToNR(L))eORe(M2eLTeNL(L))) GO TO 2800

Cu#nsnx READ PLATE STIFFNESSs IF NECESSARY.

2901

Nnn

2700

2800
c

2900

C

IFINFIND) GO TO 2901

NFIND=e TRUE®
READ(QP) (ARRAYP(MJ)sMU=19576)
CONTINUVE

ADDING IN PLATE STIFFNESSES

DO 2700 N=196

KROW=(M1=NT(L))*#6+N

DO 2700 M=196

KCOL=(M2=NL (L)) *#6+M

NIl=4*([=1)+J
ELEM(KROWIKCOL gL ) =ELEM(KROWsKCOL oL ) +B(NpMyNII)
GO TO 2900

CONTINUVE

CONTINVE
IF(eNOTeNFIND) READ (QP) DUMMY

Ce#nuux LOOP FOR ALL PLATES IN THIS SET.

c

4000

[aNala) 0

IF(NQeLToLMAX) GO TO 1005
REWIND QP

CONTINVE

PRINT 6973
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4096
4097
4098
4099
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4101
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4104
4105
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4107
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4110
4111
4112
4113
4114
4115
4116
4117

4118
4119
4120
4121
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4123
4124
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4132
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4134
4135

4138
4139
4140
4141
4142
4143
4145
4146
4147
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346

C
C
C
C
C
C

C
C

«

C

BOUNDARY

CONDITIONS

#an#n® LOOP FOR 3 PARTITIONS.

7005
7006

107

7007

7008

7010

DO 7300 N

=193

IF(JPAR(N)#EQeQ) GO TO 7300

NDIAG(N)=
NUNC=0
NUNR=0
NBOT=NB(N

0

)=NT(N)+1

NBOTF=NBOT%*6

NBOTF1=NB
NRL=NR(N)
NRLF=NRL*
NRLF1=NRL

OTF=1
=NL(N)+1
6

Fel

IF(IMKeEQeNNI1(N))GO TO 7008

K=1
NI=NNI1(N

DO 7007 1
READ(IKBC

CALL UNPACK(IJKLMN9JKK(1)9JKK(2)9JKK(3)9JKK(4) s JKK(5)9sJKK(6))

ICODE(NI»
NSPR = oF

)

=19NBOT
)Ms IJKLMN

1)=1JKLMN
ALSE.

DO 7005 L=1+6

IF(JKK(L)
NSPR = T
READ(IKBC
GO TO 700
CONTINVE
CONTINVE
DO 107 L=
M=L+K-1

eNEe3) GO TO 7005

RUE
J(FRKK(JJ)9pJJIm196)
)

196

IF (oNOTeNSPR) GO TO 107

SPRING(M)
ID(M) =JKK
K=K+6

CONTINVE

CONTINUVE

=FKK(L)
(L)

DO 7009 L=1+60

7009 IDD(L)=ID(L)

Cuununx NDIAG(N)=1y IF THE N=TH PARTITION IN THIS SET
Ce®xnxx ]S A DIAGONAL ONE.

IF(NNIL1(N)eEQeNNJL1(N))INDIAG (N)=1

IK=0
IFIX=0

DO 7010 I
IF(CID(I)
CONTINUVE
IF(IKeEQe
IF(NDIAG(
IDI=IDI+1
NSIZE(IDI
IF(eNOTe

=1 9NBOTF
eEQel)eORe(ID(I)eEQe2)) IKmIK+1

NBOTF)IFIX=1
N)eNEe1)GO TO 7030

)=NBOTF=IK
NSPR) GO TO 7030
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c ADD SPRING CONSTANTS TO DIAGONAL TERMS
DO 7025 1=1sNBOTF
IF(ID(I)eNEe3)GO TO 7025
ELEM(I9IoN)=ELEM(IsIoN)+SPRING(I)
7025 CONTINVE
7030 CONTINVE

C .

C*#anu® SORT CONSTRAINED ELEMENTS TO BOTTOM.
DO 7035 I=1sNBOTF
II=NBOTF=I+1

IF((ID(IT)eEQel)eORe(ID(II)eEQe2))GO TO 7038

7035 CONTINUE
7038 ILAST=II
JJJ=0

DO 7150 I=1,ILAST

1JUK=0

IF((ID(I)eNEel)«ANDe(ID(I)eNEs2))GO TO 7150

IJK=1
IF(JJJeEQeO) IVUK=0
JdJ=JJdJ+1
KKal=JJJ+1
NUNR=NUNR+1
IF(NDIAG(N)eNE#1)GO TO 7044
NUNC=NUNR
GO TO 7050

7044 CONTINUE
ITR=NNJ1(N)
NUN1=NSIZE(ITR)
NUNC=NRLF=NUN1

7050 CONTINUVE

DO 7060 L=1sNRLF
TEMP(L)=ELEM(KKsLsN)
7060 CONTINUVE

DO 7080 K=KKsNBOTF1

DO 7080 M=1sNRLF

ELEM(K9MoN)=ELEM(K+19sMsN)
7080 CONTINVE

C
CH##xn#*® SORT CONSTRAINED ELEMENTS TO RIGHTe
DO 7090 II=1sNRLF
ELEM(NBOTFpIIoN)=TEMP(II)
7090 CONTINVE
7150 CONTINUVE
C
NJ=NNJ1(N)
K=}
DO 108 I=1sNRL

CALL UNPACK(ICODE(NJsI)oID(K)9ID(K+1)9oID(K+2)sID(K+3)9sID(K+4)y

1 ID(K+5))
108 K=K+6
DO 101 I=1sNRLF
ILAST=NRLF=I+1

IF((ID(ILAST)«EQel)eORe (ID(ILAST)eEQe2)) GO TO 102

101 CONTINUVE
102 JJu=0

4207
4208
4209
4210
4211
4212
4213

4214
4215
4216
4217
4218
4219
4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4230
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245
4246
4247
4248

4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261
4262
4263
4264
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348

104

105

106
103

7155

7165

C
C

DO 103 I=1sILAST
IF((ID(I)eNEel)eANDe(ID(I)eNEe2)) GO TO 103
JIJ=JJdJ+1

KK=l=JJJ+1

DO 104 L=19NBOTF
TEMP(L)=ELEM(L»KKsN)

DO 105 K=KKsMNRLF1

DO 105 M=1yNBOTF
ELEM(MyK9N)=ELEM(M9K+19N)
D0 106 L=19NBOTF
ELEM(LONRLFoN)=TEMP (L)
CONTINUE

IF((IKeNEeO)sORe(NDIAG(N)eEQel))GO TO 7155
ITR=NNJ1(N)

NUN1=NSIZE(ITR)

NUNC=NRLF=NUN1

CONTINUE
IF((IFIXeNEo1l) eORe (NDIAG(N) «EQel))GO TO 7165
ITR=NNJ1(N)

NUN1=NSIZE(ITR)

NUNC=NRLF=NUN1

CONTINUE

NROW=NBOTF=NUNR
NCOL =NRLF=NUNC
NBR=NROW+1
NBC=NCOL+1

Ceuuxux WRITE STIFFNESS PARTITIONS ON TAPE.

8200

7162

8300

7163
7164

IF((IKeEQeO) e ANDe (NDIAG(N)eEQe1))GO TO 7280
IF((IKeCQe0) eANDe (NDIAG(N)eNEe1))GO TO 7168
IF((IFIXeNEel) eORe(NDIAGIN) eNEs1))GO TO 7162

K8=JPAR(N)+1000000
K8COL=NRLF
K8ROW=NBOTF
CONTINUVE

GO TO 7296

CONTINUE

IF((IFIXeNEs1l) sORe(NDIAG(N) ¢EQel1))GO TO 7164
ITR=NNJ1(N)

NUN1=NSIZE(ITR)

IF(NUN1 oNEe NRLF) GO TO 7163
K8=JPAR(N)+2000000

K8COL=NRLF

K8ROW=NBOTF

CONTINUE

GO TO 7296

CONTINUE

CONTINUE

IF(NBCeGTeNRLF) GO TO 8400
K88=K88+1
K8=JPAR(N)+1000000
K8ROW=NBOTF=NBR+1
KB8COL=NRLF=NBC+1

4265
4266
4267
4268
4269
4270
4271
4272
4273
4274
4275
4276
4277
4278
4279
4280
4281
4282
4283
4284
4285
4286
4287
4288
4289
4290
4291
4292
4293
4294
4298

4299
4300
4301
4302

4307
4308
4321
4322
4323
4324
4325
4326
4327
4328

4333
4334
4347
4348
4349
4350
4351
4352
4355

4358



8400

8500

7168

8600
7176

7178

8700
7200

7280

8800

(9
7296

[a¥aX 2l [aXaXa)

7298

7300

CONTINVE

IF(NCOLeEQe0)GO TO 8500

K8=JPAR(N)+2000000

K8COL=NCOL

K8ROW=NBOTF=NBR+1

CONTINVE
IF((IFIXeEQel) «ANDe (NDIAG(N)eNEe1))GO TO 7296

CONTINVE

IF(NNI1(N)eEQeNNJ1(N))GO TO 7200
IF((IKeNEsO) eOR¢ (NDIAGIN) sEQe1))GO TO 7178
ITR=NNJ1(N)

NUN1=NSIZE(ITR)

IF(NUN1eNEsNRLF)GO TO 7176

CALL WRTETP(ELEM(IOION)0609JPAR(N)oNBOTF’NRLFoIDRRY.OoOoKFFolRROR)
K8=JPAR(N)+4000000

K8COL=NRLF

K8ROW=NBOTF

IF(NVIBeNE«1)GO TO 8600

CALL PRINT(ELEM(I.I.N)QKBROWOKBCOLo105HSTIFF9006O)
CONTINVE

GO TO 7296

CONTINUVE

CONTINUE

IF(NBCoGTeNRLF) GO TO 8700
IFPAR=NNJ1(N)*1000+NNI1(N)

KCF TERM FOR OFF DIAGONAL PARTITION
K8aJPAR(N)+3000000

K8COL=NRLF=NBC+1

K 8ROW=NROW

CONTINUE

cofTINUE

CONTINVE

IF(NCOL+EQe0)GO TO 8800

CALL HRTETP(ELEM(IOION)0600JPAR(N)ONROWONCOLOIDARRYoOoOoKFFoIRROR)
K8=JPAR(N)+4000000

K8COL=NCOL

KB8ROW=NROW

IF(NVIBeNE«1)GO TO 8800

CALL PRINT(ELEM(1919N) 9KBROWIKBCOL»195HSTIFF90960)

CONTINUVE
CONTINUE

DO 7298 L=1960
ID(L)=IDD(L)
IMK=NNI1(N)

CONTINVE

NPM=NPM+3
Ll=L1+3
L2=L2+3
L3=L3+3

4371

4376
4377
4390
4391
4392
4393
4394
4395
4396
4397
4398

4403
4404
4415
4416
4417
4418
4419
4420
4421
4422
4423
4424

4429
4430
4443
INNOYA
4445
4446
4447

4452
46453
4464
4465
4466
4467
4468
4469
4470
4471
4472
4473
4474
4475
4476
4477
4478
4479
4480
448]
4482
4483
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TEST FOR TOTAL NUMBER OF PARITIONS
PRINT 6974

IF(NPMeLTeNTOL)GO TO 4

REWIND KFF

REWIND IKBC

CH**xx%x% CONVERT KPART AND LPART ARRAYS TO FORM COMPATIBLE WITH
CH*x#xx%x SUBROUTINE MFORCE.

30

9001
9600
6969
6970
6971
6972
6973
6974

7400

DO 30 I=1eNTOL
KPART(1)=KPART(I)=(KPART(I)/10000)%10000
LPART(I1)=LPART(I)=(LPART(I)/10000)%*10000
PRINT 6970

FORMAT(16H JR88 IDENT NOe 16910XeI294H BY 12)
FORMAT ( 24HLNT NB NR NL//7(418))

FORMAT(1H »1lHSEGIN MERGE)

FORMAT(1H »09HEND MERGE)

FORMAT(1H »7THJPAR = 33(1691Hs) 9 THKMIN = 169 7THKMAX = ,16)
FORMAT(1H »7HLMIN = 5169 THLMAX = ,16)

FORMAT(1H »B8HSTART BC)

FORMAT (1H »6HEND BCQ)

RETURN
END

4484
4485
4486
4487
4489
4492

4496
4497
4498
4499
4500

4507
4508
4509
4510
4511
4512
4513
4514
4515
4516



SUBROUTINE STRESS

$IBFTC STRES* DECK

SUBROUTINE STRESS 4849
s 4850
C CONTROL SECTION FOR STRESS CALCULATIONS 4851
< 4852
COMMON/TERMS/NBEAM.NPLATEoNNODEoNCONDoNPS.NTOLoNP 4853
COMMON/CONTRL/NDEFLoNKSPoNREXoNNFoNPSTRoNBSTRoNVXB 4854
COMMON/SKIP/NBSPyNBSByNBSPI9NBSBI 4855
COMMON/PBSIZE/IPByIPBL 9 IPBN)NELEM)NOD
COMMON/TAPES/MTI9MT29MT3oMThoMT50MT6oMT?oMTBoMT9.MT10.MT11oMTlZo
* MT13sMT149MT159MT1I69MTLY
COMMON/LOADS/BIG1(96960)
C 4860
C LIST OF ARGUMENTS FOR PLATES AND BEAM MERGER 4861
C 4862
C NELEM= NPLATE NBEAM 4866
< 4867
IOUT = MTé
ISTRS = MT16é
REWIND ISTRS
IF(NPLATE #EQe 0) GO TO 10
< 4869
IPB = 12
IPBL = 96
1PBN=8 4872
NELEM=NPLATE 4873
NOD=4
PRINT 91
PRINT 92
CALL MSTRES
10 CONTINVE 4876
C 4877
IF(NBEAM o¢EQe 0) GO TO 20
< 4879
IPB = 8
IPBL = 96
IPBN=12 4882
NELEM=NBEAM 4883
NOD=2
C 4884
PRINT 93
PRINT 94
CALL MSTRES
20 CONTINUE 4887
(< 4888
RETURN 4889
91 FORMAT(12H CALL IPLATE)
92 FORMAT(12H CALL PSTRES)
93 FORMAT(12H CALL IBEAM)
94 FORMAT(12H CALL BSTRES)
4890

END
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SUBROUTINE MSTRES

$IBFTC MSTRE# DECK

C

10

2001

2002

3100

SUBROUTINE MSTRES
COMMON/CONTRL/NDEFL s NKSP9yNREX9oNNF oNPSTR9NBSTReNVIB
COMMON/LASTND/LN(200)

COMMON/TERMS/NBEAMaNPLATE sNNCDEoNCONDsNPSsNTOL o NP
COMMON/SKIP/NBSPyNBSByNBSPI oNBSBI
COMMON/PBSIZE/IPByIPBL)IPBN9NELEMNOD

COMMON/TAPES/MT1 oMT29MT39MT 4 9MT59MTE sMT7oMTB9IMTO9MTLIO09MT119MT1 2,

* MT139MT149MT159MT169MT1Y7

COMMON/MAPSTR/IPTOT»IBTOT

NOC=2 FOR BEAMS)» 4 FOR PLATES,

DIMENSION BIG(96960)9A(689896)9NN(68)
EQUIVALENCE(AyB)

DIMENSION B(2291246)

COMMON/LOADS/BIG

LOGICAL LAST

IOUT = MTé
ISTRS = MT1é6

KSTRES = MT8

INITIALIZE
NTOT = O

IF((NPLATESEQeQ)eORe (NPSTReNEeO)) GO TO 11

DO 10 I=1yNBSPI
READ(ISTRS) NDUM
CONTINUVE

NTIM=NELEM/IPB
NTIML=NELEM=NTIM*IPB
NLIM=NTIM

IF(NTIMLoNE«O)NLIM=NLIM+]
LAST=eFALSE

LOOP FOR SETS OF ELEMENTS
DO 2000 LPL=1sNLIM

IF(LPLeGTeNTIM) LAST=4TRUES
MLIM=1PB

IF(LAST)MLIM=NT IML

READ IN STRESSES
DO 2100 K=1sMLIM

KN1=K+MLIM

KN2=KN1+MLIM
KN3=KN2+MLIM

IF(NODeEQe2) GO TO 2002

READ(ISTRS) NB SNN(K) oNN(KN1) sNN(KN2) yNN(KN3)
READ(TSTRS) ((A(KsIsJ)sI=19IPBN)sJ=196)s((A(KNLsIsJ)sI=lyIPBN)yJ=1
196) 9 ((ALKN29I9J)oIm1oIPBN)9J=196) s ((A(KN39IsJ)sI=lsIPBN)sJ=1y6)
GO TO 3100
READ(ISTRS) NB sNN(K) oNN(KN1)

READ(ISTRS) ((B(KoIoJ)oI=19IPBN)sJ=196)s((B(KNLsIsJ)sI=1sIPBN)yJI=1

1 96)

CONTINUVE

LLIM=KN3

IF(NODeEQe2) LLIM=KN1
LOOP FOR PARTITIONS

OO 4100 K=19NPS

IRITE=0

DO 300 I=1yIPBL

5195
5196
5197
5198

5306
5307



300

3450

3400

3460

3480

3701
3700

3800

3900
4000

4100
C

2000

5000
9001
9002
5001

DO 300 J=1960
BIG(IsJ)=0e0
DO 3800 L=1sLLIM
CHECK TO SEE IF NODE IS IN THIS PARTITION
IF(KeNEe1)GO TO 3450
IF(NN(L)eEQeO) GO TO 3800
IF(NN(L)eGTeLN(1))GO TO 3800
GO TO 3400
CONTINVE
IFC(NN(L)eGToLN(K))eORe (NN(L)oLEeLN(K=1)))GO TO 3800
CONTINUE
IRITE=1

ADD IN STRESSES
DO 3700 N=1»IPBN
Ll=zlL=1
KROW=(MOD(L1sMLIM))*IPBN+N
DO 3700 M=1s6
IF(KeNEe«1)GO TO 3460
KCOL=(NN(L)=1)*6+M
GO TO 3480
CONTINUVE
KCOL=(NN(L)=LN(K=1)=1)*6+M
CONTINUE
IF(NODeEQe4) GO TO 3701
BIG(XROWIKCOL)=B(LoNoM)
GO TO 3700
BIG(KROWIKCOL)=A(LoNoM)
CONTINUVE
NN(L)=0
CONTINUVE

IF#IRITEeNEe1)GO TO 4000
NTOT=NTOT+1

WRITE STRESS PARTITION ON TAPE
MAP=1000*LPL+K
WRITE(KSTRES)MAP
NSIZE=LN(1)*6
IF(KsGTelINSIZE=(LN(K)=LN(K=1))*6
KNN=1PBL
IF(LAST)KNN=IPBN®NT IML
WRITE(KSTRES) ((BIG(I»J)oI=19oKNN)»J=1sNSIZE)
IF(NVIBeNES1)GO TO 3900
IF(NODsEQe2) WRITE(IOUT$9001) MAP
IF(NODesEQe4)WRITE(IOUT»9002) MAP
CALL PRINT(BIGOKNNsNSIZE9s1lo4H BIGo1948)
CONTINVE
CONTINUE

CONTINUVE

CONTINUVE

IF(NODsEQe2) GO TO 5000
IPTOT=NTOT

GO TO 5001

IBTOT=NTOT
FORMAT(22H MERGED BEAM STRESSES»I89¢15HWRITTEN ON TAPE)

FORMAT (23H MERGED PLATE STRESSES#»I8915HWRITTEN ON TAPE)

RETURN
END

5312
5313

5314
5316
5317
5318
5319

5322
5323
5324
5325
5326
5327
5328

5330
5331
5332
5333

5336
5337

5340

5343
5347
5348
5349
5350
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SUBROUTINE SOLN

$IBFTC SORCON DECK
SUBROUTINE SOLN
COMMON/SORT/NSAVE(7000) #NZ(200) sNPART(200)sNPART2(200)
COMMON/TERMS/NBEAMS s NPLATE ¢ NNODE 9y NCOND 9 NPSoNTOL oNP 9NOPT (4)
COMMON/TAPES/MT1 sMT29MT39MT49MT59MT6 sMT7ToMTB9MTI9sMTL0sMT119MT12,
*MT139MT149MT159MT169MT17
COMMON/CONMS/NSIZE(200)
COMMOM/CONT1/JPART(800)
COMMON/RSIZE/ISIZE(500) sNROW»JSIZE(200)
COMMON/MAPSTR/IPTOT»IBTOT
COMMON/CONTEI1/NPRR9NPR
COMMON/REDUC/NTESTeNTEST2
CALL FKSORT
CALL KFFSRT
CALL CONECT
IF (NOPT(3) «EQe NTEST2) GO TO 20
NELEM = 12
NSTRS = 8
IF (NPLATE «EQe 0) GO TO 10
C SORT PLATE STRESS MATRIX
REWIND MT8
CALL DELETE (O#NELMyNSTRS)
CALL SSORT (OsNELEM#NSTRS)
10 CONTINUVE
[F (NBEAM «EQe 0) GO TO 20
NELEM = 8
NSTRS = 12
C SORT BEAM STRESS MATRIX
CALL DELETE (1oNELEMyNSTRS)
CALL SSORT(1sNELEMINSTRS)
20 CONTI1NVE
RETURN
END
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SUBROUTINE TEST

SIBFTC TEST* DECK

CHun
C

1

10

2

3

SUBROUTINE TEST(MsNsMATHNPRITEST)

TESTS MATRIX MAP MAT(1l) TO SEE IF PARTION 1000#M+N
APPEARS IN STIFFNESS MATRIX

DIMENSION MAT(1)

NUM=1000*M+N

DO 1 I=1yNPR

IF(NUMsEQeMAT(I))GO TO 2

CONTINVE

NUM=1000*N+M

DO 10 I=1sNPR

IF(NUMeEQeMAT(I))GO TO 2

CONTINVE

ITEST=0

GO TO 3

ITEST=1

CONTINVE

RETURN

END

5493

5494
5498
5499
5500
5501
5502
5503
5504
5505
5506
5507
5508
5509
5510
5511
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SUBROUTINE FKSORT

$IBFTC FKSRT DECK

OV 00 OV

ﬁ(\ﬁf\ﬂ(\ﬁl\f\ﬁr\ﬁ(\ﬁf\ﬁl\(\ﬁ(\ﬁ(\ﬂ(ﬂf\ﬂl\fﬂﬁf!ﬁ(\ﬁ

THI

SUBROUTINE FKSORT
S SUBROUTINE CREATES THE NSAVE ARRAY WHICH CONTAINS THE LIST OF ELEMENT

NUMBERS THAT ARE TO BE RETAINED AND THE NZ ARRAY WHICH CONTAINS THE NUMBER
OF RETAINED ELEMENTS IN EACH PARTITION.

* %%

THE

COMMON/LASTND/LN(200)
COMMON/TERMS /NBEAMyNPLATE sNNODE yNCONDyNPS 9 NMAX » NP

COMMON/TAPES/MT1 sMT29MT 3 9MT4 gMTS sMTE sMT 7 9MTBsMTO9MTL10sMT119MT12,
* MT139MT149MT15sMT169MT17

COMMON/SORT/NSAVE( 70C0)sNZ(200) .
COMMON/CONT1/JPART(800)

COMMON/CONTEM/MPRR 9 NPR

COMMON/CCOMS/NSIZE(200)

DIVMENSION IR(60)sNTEMP(800)9IC(60)

NOMENCLATURE #%#* xR *w % *H* *H% X%
NTOL = TOTAL NUMBER OF RETAINED FREEDOMS

NNZ COUNTS RETAINED FREEDOMS FOR THIS PARTITION
NZ = ARRAY CONTAINING THE NUMBER OF RETAINED FREEDOMS FOR EACH PARTITION
NSAVE = ARRAY OF ELEMENT NUMBERS OF THE STIFFNESS MATRIX WHICH ARE TO BE
RETAINED

IR = ARRAY CONTAINING REDUCTION INFORMATION FOR THIS PARTITION

IR(N) = 1 IF THE NTH FREEDOM IS TO BE RETAINEDs AND ZERO IF IT IS TO BE
REDUCED

LN = ARRAY CONTAINING LAST NODES FOR EACH PARTITIONe

NMAX = TOTAL NUMBER OF PARTITIONS (ELEMENTS IN JPART ARRAY)

NPR = NUMBER OF KFF PARTITIONS (ELEMENTS IN NTEMP)

* % % * % 3% 3 % * %%

NSAVE ARRAY IS CONSTUCTED AS SHOWN BELOW
NSAVE(1l) = FIRST RETAINED ELEMENT NUMBER#***#
NSAVE(2) = 2ND RETAINED ELEMENT NUMBER *

* * *
* * *FIRST PARTITION
* ETC *
* *
NSAVE(NZ(1)) = LAST RETAINED ELEMe NUMBER¥*#%
NSAVE(NZ(1)+1) = 1ST RETe ELEMe NUMBER *
NSAVE(NZ(1)+2) 2ND RETe ELEMs NUMBER *
* * *#SECOND PARTTITION
* * “
* ETCoe *

NSAVE CNZ (1) FNZ (2) ) %5503 9090 5000 3630 96 90 5 96 3690 36 9698 5 3696 34 3¢
* E
* ¥
* #LAST PARTITION
* »*

* »

NSAVE(NTOL) = LAST RETe ELEMs NUMBER%## %% % ¥

C INITIALIZE ALL ARRAYS AND COUNTERS.

IOUT = MTe
N18 = MT1

ISTIF = MT2
IKBC = MT3



REWIND N18
REWIND ISTIF
REWIND IKBC

NPR = 0

DO 4 K=19NPS

IF (NSIZE(K) oEQe 0) GO TO 4
NPR = NPR + 1

NTEMP (NPR) = K#1000 + K

IF (K ¢EQe 1) GO TO 4

NEND = K=l

DO 3 I=19NEND

IF (NSIZE(I) «EQe 0) GO TO 3
CALL TEST (KeloJPARTINMAXPITEST)
IF (ITEST #EQe 0) GO TO 3
NPR = NPR + 1

NTEMP (NPR) = K#1000 + I
CONTINVE

CONTINVE

DO 6 I=1sNPR
JPART(I) = NTEMP(I)

CONTINVE

NTOL = O
DO 5 J=1,200

5 NZ(J) = 0

C LOOP FOR EACH PARTITION

<

DQ 100 I=1sNP

C CALCULATE FIRST AND LAST NODE NUMBERS FOR THIS PARTITION

C

IF(I «EQe 1) GO TO 7
N1 = LN(I=1) + 1

N2 = LN(I)

GO TO 8

CONTINVE

Nl = 1

N2 = LN(1)

CONTINVE

NROW = 6%#(N2=N1+1)
M= ]

C READ RETAINED FREEDOMS FROM TAPE FOR ONE NODE AND ADD TO LIST FOR THIS PART,

(4

DO 10 N=N1sN2

READ (N18) NCODE

IF(NCODE oeNEe N) GO TO 9990

READ (N18) IR(M)sIR(M+1)9oIR(M+2)9IR(M+3) s IR(M+4)9IR(M+5)

C READ BOUNDARY CONDITIONS

READ(IKBC) NODEs IJKLMN

IF(NODE sNEe N) GO TO 9991

CALL UNPACK(IJKLMNSIC(M)oIC(M+1) 9ICIM+2) 9 IC(M+3)9IC(M+4)IC(M+5))
ISP = 0

M6 = M+5

DO 9 IT=MeM6
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IF(IC(IT) oEQe 3) ISP = 1
9 CONTINUVE
IF(ISP +EQe 1) READ(IKBC) D19D29D39D4sD590D6
M = M+6
10 CONTINUVE
20 CONTINUE
NNZ = 0

C START SORTING LOOP

J =0
DO 50 JJ=19NROW
IF((IC(JJ) oEQe O) oORe (IC(JJ) oEQe 3)) J = J + 1

C TEST FOR RETAINED FREEDOM

IF(IR(JJ) oNEe 1) GO TO 50
C UPDATE COUNT OF RETAINED ELEMENTS AND ADD J TO ARRAY OF RETAINED ELEMENT NO.S

NTOL = NTOL + 1

NNZ = NNZ + 1

NSAVE(NTOL) = J
50 CONTINUVE

C SAVE THE TOTAL NUMBER OF RETAINED FREEDOMS FOR THIS PARTITION
NZ(I) = NNZ

100 CONTINVE
REWIND IKBC
RETURN

9990 WRITE (IOUT#9000) NCODEsN
sTOP

9991 WRITE (IOUT»9001) NODEsN
STOP

9000 FORMAT(103H1ERROR IN SUBROUTINE FKSORTe THE PARTITION NUMBER READ
*FROM TAPE DOES NOT AGREE WITH WHAT WAS EXPECTEDe//27H PARTITION NV
#MBER READ WAS I3914H IT SHOULD BE 13)

9001 FORMAT(//52H NODE NUMBER READ FROM IKBC IN FKSORT WAS INCORRECTe/
#16H NUMBER READ WAS»IB8¢5X9s19HIT SHOULD HAVE BEEN,I18)

END
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SUBROUTINE KFFSRT

S$IBFTC KFSRT DECK
SUBROUTINE KFFSRT
COMMON/SORT/NSAVE( 7000) sNZ(200) osNPART(200) sNPART2(200)
COMMON/TAPES/MT1sMT29MT3oMT49MT5 sMTEoMT79MTBoMTOsMT10sMT119MT1 2
* MT139MT149MT159MT169MT17
COMMON/TERMS/NBEAMsNPLLATE yNNODEsNCONDINPSyNTOL o NP
COMMON/COMS/NSIZE(200)
COMMON/CONT1/MAT (800)
COMMON/CONTEM/NPRRsNPR
DIMENSION STIFF(60+60)9SORTED(60960)9B(12)
C
C THIS SUBROUTINE SORTS THE KFF MATRIX INTO RETAINED (K11)s DELETED (K22)s AND
C DELETED-RETAINED (K21) PARTITIONSe IT THEN WRITES THEM ON TAPE IN TLOl FORMAT,

<
C#%% NOMENCLATURE #¥# E 22 *nn e *aa e *un . e 2 - *u

C NP = TOTAL NUMBER OF PARTITIONS
C NZ = ARRAY CONTAINING TOTAL NUMBER OF RETAINED FREEDOMS FOR EACH PARTITION
C NSAVE = ARRAY OF RETAINED ELEMENT NUMBERS
C ISIZE = SIZE OF THE PARTITION BEING PROCESSED.
< STIFF = UNSORTED STIFFNESS MATRIX READ IN FROM TAPE
C SORTED = SORTED STIFFNESS MATRIX WRITTEN OUT ON TAPE IN TLOl FORMAT
C
IOUT = MTé
KFF1l = MT16
KFF12 = MT12
KFF21 = MT2
KFF22 = MT1
KFF = MT11
C

REWIND KFF11

REWIND KFF12

REWIND KFF21

REWIND KFF22

NFILE = 0

NMAT =0

REWIND KFF

DO 205 K=1sNP

NCNT = 0

NCOUNT = 0

NCNT1 = 0

NCNT2 = 0

DO 200 L=19K

DO 5 I=1960

DO 5 J=1960

SORTED(I#sJ) = 060

STIFF(IesJ) = 060
5 CONTINUE

N12 = O

N1l = 0

ID = 1000*K + L

CALL TEST (KsLoMATOINPRSITEST)

C
C IF THERE IS NO KOOL PARTITIONs NULL MATRICES WILL BE WRITTEN ON TAPE

ISIZEN = NSIZE(K)

ISIZEM = NSIZE(L)

IF (ITEST eNEe 1) GO TO 160
N22 = NZ(K)

N21 = NZ(K)

IF(NSIZE(K) oEQe 0) GO TO 201
IF(NSIZE(L) oEQe 0) GO TO 200
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C
C CALCULATE LOCATION OF RETAINED FREEDOMS FOR THIS PARTITION

IF (K «EQe 1) GO TO 10
NFIRST = 0
DO 7 N1=29K
NFIRST = NFIRST + NZ(N1=1)
7 CONTINUVE
NFIRST = NFIRST + 1
GO TO 13
10 NFIRST = 1
13 NLAST = NFIRST + NZI(K) = 1
IF(L «EQe 1) GO TO 16
MFIRST = 0

DO 15 N2=2)L

MFIRST = MFIRST 4+ NZ(N2=1)
15 CONTINVE

MFIRST = MFIRST + 1

GO TO 17
16 MFIRST = 1
17 MLAST = MFIRST + NZ(L) = 1

NnNn

READ STIFFNESS PARTITION (KFF) FROM TAPE.
NAME = K#1000 + L
CALL READTP(STIFF»609NAMESNSIZE(K) oNSIZE(L)9»B9s0s0sKFFsIERR)

IF (IERR oEQe 1) GO TO 900

IF NUMBER OF RETAINED FREEDOMS = 0y PLACE ALL ELEMENTS IN K22
IF((NZ(K) oEQe 0)eANDe(NZ(L) oEQe 0)) GO TO 150

IF ALL FREEDOMS ARE RETAINEDs PLACE ALL ELEMENTS IN K11
IF((NZ(K) oEQe ISIZEN) oANDe (NZ(L) «EQe ISIZEM)) GO TO 140

N N0

DO 100 N=1ISIZEN

M12 = NZ(L)

M22 = NZ(L)

M21 = 0

M11 = 0

IF (NZ(K) ¢EQe 0) GO TO 21

DO 20 NTEST=NFIRSToNLAST
IF (NSAVE(NTEST) +EQe N) GO TO 50

20 CONTINUVE

21 CONTINUE
N21 = N21+1
N22 = N22+1

DO 40 M=19ISIZEM
IF (NZ(L)eEQe 0) GO TO 31

DO 30 MTEST=MFIRSTsMLAST
IF (NSAVE(MTEST) +EQe M) GO TO 35
30 CONTINVE

31 CONTINVE
C PLACE THE NyM ELEMENT OF KFF INTO THE K22 PARTITION

M22 = M22+1
SORTED(N229M22) = STIFF(NsM)
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GO TO 40

35 CONTINUVE
C PLACE THE NsM ELEMENT OF KFF INTO THE K21 PARTITION

M21 = M21+1

SORTED(N21sM21) = STIFF(NeM)
40 CONTINVE

GO TO 100

50 CONTINUVE
N1l = N11+1
N12 = N1l2+1

DO 90 M=1»ISIZEM
IF (NZ(L) ¢EQe 0) GO TO 71

DO 70 MTEST=MFIRSTsMLAST
IF (NSAVE(MTEST) ¢EQe M) GO TO 75
70 CONTINUVE

71 CONTINVE
C PLACE THE NyM ELEMENT OF KFF INTO THE K12 PARTITION
M12 = M12+1
SORTED(N12sM12) = STIFF(NsM)
GO TO 90
75 CONTINUVE
C PLACE THE NsM ELEMENT OF KFF INTO THE K11 PARTITION
M1l = Mll+1
SORTED(N11sM11) = STIFF(NeM)
90 CONTINVE

100 CONTINUVE
GO, TO 160

C ALL FREEDOMS RETAINEDs ALL ELEMENTS OF KFF GO INTO Klle.
140 CONTINVE
ISIZEN = NSIZE(K)
ISIZEM = NSIZE(L)
NCNT1 = NCNT1 + 1
CALL WRTETP(STIFFs609ID9sISIZENsISIZEMsB»09s0sKFF119»IERROR)

GO TO 200

C NO RETAINED FREEDOMSs ALL ELEMENTS OF KFF GO INTO K22.
150 CONTINUVE
ISIZEN = NSIZE(K)
ISIZEM = NSIZE(L)
NCNT2 = NCNT2 + 1
CALL WRTETP (STIFF960s IDsISIZENsISIZEM » BsNFILEINMATKFF22,
*#[ERROR)
GO TO 200
160 CONTINVE

C WRITE OUT K22 PARTITION ONTO TAPE
N = NZ(K) + 1
M = NZ(L) + 1
IROW = ISIZEN = NZ(K)

ICOL = ISIZEM = NZ(L)
IF ((IROW +EQe 0) eORs (ICOL ¢EQe 0)) GO TO 170

WRITE (IOUT#6500) IDsIROWsICOL9KFF22

NCNT2 = NCNT2 + 1
CALL WRTETP (SORTED(NsM)»60» 10 » IROWo ICOL »BoNFILE ¢NMAT sKFF22
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(A}

#9 IERROR)
170 CONTINVE

WRITE OUT K21 PARTITION ONTO TAPE

ICOL = NZ(L)
IF ((IROW ¢EQe 0) eORs (ICOL oEQe O0)) GO TO 180

NCOUNT = NCOUNT+1
CALL WRTETP (SORTED(N9y1)060» 10 s IROWo ICOL sBoNFILE yNMAToKFF21
#9 IERROR)

180 CONTINVE

WRITE OUT K12 PARTITION ONTO TAPE

IROW = NZ(K)
ICOL = ISIZEM = NZ(L)
IF ((IROW oEQe 0) oORse (ICOL o+EQe 0)) GO TO 190

NCNT = NCNT + 1
CALL WRTETP(SORTED(19M) 9609109 IROW,ICOL9Bs0O90sKFF129IERROR)

190 CONTINUE

WRITE OUT K11 PARTITION ONTO TAPE

ICOL = NZ(L)
IF ((IROW oEQe O) eORe (ICOL oEQe 0)) GO TO 200

NCNT1 = NCNT1 + 1
CALL WRTETP (SORTED(191)¢60s 10 9 IROWs ICOL »BoNFILE yNMAT oKFF11
#9 IERROR)
200 CONTINUE
201 CONTINUE
NPART2(K) = NCNT
NPART(K) = NCOUNT

WRITE END OF FILES ON ALL TAPES INDICATING THE END OF A ROW
IF (NCOUNT oNEe 0) END FILE KFF21
IF (NCNT oNEe 0) END FILE KFF12
IF (NCNT1 oNEe O) END FILE KFF11
IF (NCNT2 oNEe 0) END FILE KFF22
205 CONTINUVE
REWIND KFF22
REWIND KFF21
REWIND KFF12
REWIND KFF11
RETURN
900 WRITE (IOUT#9000)
9000 FORMAT(///48H ERROR IN READ THE KFF TAPE IN SUBROUTINE KFSORT)
sToP
END



SUBROUTINE CONECT

SIBFT

10

C SET

20

C WRI

30

C
C EXP

C
C EXP

C CNCT* DECK
SUBROUTINE CONECT

COMMON/SORT/ NSAVE( 7000)9sNZ2(200) sNPART(200)9sNPART2(200)

COMMON/TERMS/DUMMY (6) ¢ NP

COMMON/TAPES/MT1sMT2oMT3oMT4LoMTS sMT6 sMTToMTEoMTOoMT109MT119MT12s

# MT139MT149MT15,MT169MTLT
COMMON/COMS/NSIZE(200)

DIMENSION ISIZE(200)sJSIZE(200)9sNPARA(S0)9B(12)sPARA(50)

EQUIVALENCE (PARAJNPARA)

I0UT = MTé
NTAPE4 = MT4
NTP11l = MT11l
KFF1l = MT1é
KFF22 = MT1
K21 = MT1é
KFF21 = MT2
KFFl2 = MT12

N =20

DO 10 I=1sNP

IF(NZ(1) ¢EQe 0) GO TO 10
N = N+l

ISIZE(N) = N2(1)

CONTINUVE

NUMBER = N

N =0

JSIZE ARRAY

D0 20 I=1sNP

IF(NZ(I) oEQe NSIZE(1)) GO TO 20
N = N+1

JSIZE(N) = NSIZE(I) = NZ(I)
CONTINVE

NUMB = N

TE PARAMETERS IN FILE 1 OF NTAPE4
REWIND NTAPE4

NPARA(1) = NUMB

NPARA(2) = 2#NUMB

NPARA(3) = NUMBER

PARA(4) = 140

NPARA(5) = NUMBER

DO 30 I=6»50

NPARA(I) = 040

CONTINVE

NAME = 0
CALL WRTETP(NPARA#19sNAME»50919B90909sNTAPE4 s IERR)

END FILE NTAPE4

AND KFF1l TAPE ONTO TAPE NTAPE4 (2ND FILE)
CALL EXPAND(ISIZEsNUMBERIKFF119NTAPES)
END FILE NTAPE&4

AND KFF22 TAPE ONTO TAPE NTP11
REWIND NTP11
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CALL EXPAND(JSIZE)NUMBIKFF229NTP11)
END FILE NTP1k
REWIND NTP11
N =0
C SET UP ARGUMENTS FOR EXTRAN

C ELIMINATE ZEROS FROM THE NPART ARRAY ONLY IF THE FIRST NON-ZERO
C ELEMENT IS NOT EQUAL TO THE CORRESPONDING ELEMENT IN NPART2.

INC = 0
NZERO = 0

50 INC = INC + 1
IF(NPART(INC) oNEe 0) GO TO 60
NZERO = NZERO + 1
GO TO 50

60 CONTINUE
IF ((NZERO eNEe O) sANDes (NPART(INC) eNEe NPART2(INC))) GO TO 110
DO 70 I=1»sNUMB
NSUB = 1 + NZERO
NPART(1) = NPART(NSUB)

70 CONTINUE

C ELIMINATE ZEROS FROM THE NPART2 ARRAY

INC = 0
NZERO = 0

80 INC = INC + 1
IF(NPART2(INC) oNEe 0) GO TO 90
NZERO = NZERO + 1
GO TO 80

90 CONTINVE
DO 100 I=1»NUMBER
NSUB = I + NZERO
NPART2(1) = NPART2(NSUB)

100 CONTINVE

110 CONTINVE

CALL EXTRAN(NPARTsNPART2sNUMBERsNUMBNTAPE4+K21+KFF214KFF12)

REWIND NTAPE&
RETURN
END
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SUBROUTINE EXPAND

$IBFTC EXPND* DECK

PN aXaNaRaXaaaNaNaXaXaXaXa)

C
C

C

(
C

SUBROUTINE EXPAND(ISIZEsNUMBERsKTAPEITAPE)
DIMENSION TRANSP(60960) ¢ TEMP(60060)9ISIZE(1)»B(12)

THIS SUBROUTINE EXPANDS THE K11 AND K22 PARTITIONS INTO FULL MATRIX FORMe
#nu® TAPE USEAGE *¥#* N R *u AR E2 2 2] * R #ERE AR Eaa
KTAPE CONTAINS INPUT IN LOWER TRIANGULAR FORM
ITAPE CONTAINS OUTPUT IN FULL FORM
ITAPE MUST BE POSITIONED PROPERLY BY CALLING ROUTINE
##% NOMENCLATURE *¥*% * N "R t 21 * % £ 2 2] L 22 *AE - ® L2 2]
NROW = ROW OF PARTITIONS BEING FORMED
1SIZE = ARRAY GONTAING SIZES OF THE PARTITIONS
NROWR = ROW OF PARTITIONS IN WHICH WE READ THE PARTITION THAT WILL BE
TRANSPOSED AND WRITTEN IN THE PARTITION ROW BEING FORMED
ID = THE IDENTIFYING WORD THAT 1S ASSCOIATED WITH A GIVEN PARTITION
N = INDICATES THE NUMBER OF ROWS THAT HAVE ALREADY BEEN FORMED
NUMBER = NUMBER OF ROWS (AND COLUMNS) OF PARTITIONS

REWIND KTAPE
N =0
L =20
NFILE = 1
NZERO = 0
5 CONTINUE
IF(N oNEe 0) CALL FSF(NsKTAPEs» IERRA)
NROW = N+1
NROWR = NROW
IF(ISIZE(NROW)eEQe 0) GO TO 40

READ ROW OF PARTITIONS AND ADD THEM TO THE NEW TAPE

00, 10 I=1sNROW
NCOL = 1
ID =0
CALL READTP(TEMP60+1D4 IROWsICOL9B9090sKTAPESJERROR)
IF(IERROR oNEe 0) GO TO 990
CALL WRTETP(TEMP+60»1DsIROWsICOLsB90+0s ITAPESIERR)
IF (IERR eNEe 0) GO TO 991

10 CONTINUE
IF (NROW oGEe NUMBER) GO TO 50

FORWARD SPACE TO READ TRANSPOSE OF NEXT PARTITION TO BE WRITEN
15 CONTINUE
NROWR = NROWR + 1
10 = 0
CALL READTP(TEMP.bOolDoIROHoICOLQBQNFILEoNoKTAPEpXERROR)
IF(IERROR oNEe 0) GO TO 990

FORM TRANSPOSE
DO 20 I=191ROW
DO 20 J=1s1COL
TRANSP(Js1) = TEMP(IsJ)

20 CONTINUE

IOT = (ID = (10/1000)%1000)#1000 + 1D/1000
CALL WRTETP(TRANSP1609IDT+ICOLIROWsBs0#0sITAPESIERR)
IF (IERR eNEe 0) GO TO 991
IF(NROWR +GEe NUMBER) GO TO 30
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GO TO 15
30 CONTINUVE
IF(NROW «GEes NUMBER) GO TO 50
REWIND KTAPE
40 N = N + 1
GO TO 5
50 CONTINVE
REWIND KTAPE
RETURN
990 WRITE(6+9000) IERROR
9000 FORMAT(1H1923HREADTP ERROR IN EXPANDeyl13H ERROR CODE =,15)
STOP
991 WRITE(699001) IERR
9001 FORMAT(1H1923HWRTETP ERROR IN EXPANDes13H ERROR CODE =,15)
sToP
END
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SUBROUTINE EXTRAN

SIBFTC EXTRN# DECK
SUBROUTINE EXTRAN(NP21sNP129NP11sNP229NTAPE49»K219KFF219KFF12)

C THIS SUBROUTINE CREATES A FULL K21 MATRIX USING BOTH K21 AND K12 TAPES OUTPUT
C FROM THE KFSORT AND ALSO A FULL K12 MATRIX (BY TRANSPOSING K21).

Creux TAPE USEAGE *##» % HRRE 9% % E2 T2y [ 22 2 R AR
C NTAPE4 1S THE OUTPUT FOR K21 AND K12 IN FULL FORM. IT MUST BE POSITIONED AT

C THE BEGINING OF FILE 3 AT THE START OF THIS ROUTINE AND K12 WILL BE WRITTEN

C AS FILE 3 WITH K21 FOLLOWING IN FILE 4.
CHuut NOMENCLATURE ###* %% *NR * R 222 o E % FHE R LT
NP21 = ARRAY GIVING THE NUMBER OF PARTITIONS IN EACH ROW OF K21

NP12 = ARRAY GIVING THE NUMBER OF PARTITIONS IN EACH ROW OF K12

NP11 = NUMBER OF PARTITIONS IN K11

NP22 = NUMBER OF PARTITIONS IN K22

N = NUMBER OF ROWS OF PARTITIONS WRITTEN ON K21

M = NUMBER OF ROWS OF PARTITIONS WRITTEN FOR K12 (ON NTAPE4)

NMOD = NUMBER OF ROWS OF PARTITIONS READ FROM KFF21

[aXa¥a¥aYaXalal

DIMENSION TEMP(60+60) » TRANSP(60060)9B{12)9sNP21(1)sNP12(1)

IERR = 0
I0UT = 6
REWIND K21
REWIND KFF21
REWIND KFF12
N =20

NMOD = O

5 CONTINUVE
AREA = 040
IF (NMOD #GTe 0) CALL FSF(NMODsKFF219IERR)
IF ((NMOD +GTe 0) oANDe (IERR oNEe 0)) GO TO 992
NPART = NP21(N+1)
IF (NPART ¢EQe 0) GO TO 12

C COPY NPART PARTITIONS FROM KFF21 TAPE TO K21 TAPE
DO 10 I=19NPART
ID = 0
AREA = 1,60
CALL READTP(TEMP+609+ID9IROWS»ICOL9B»090sKFF219IERR)

IF (IERR eNEe 0) GO TO 990
AREA = 240
CALL WRTETP(TEMP»60+ID9» IROWsICOL9B9s090sK21sIERR)
IF (IERR oNEe 0) GO TO 990
10 CONTINUVE
NMOD = NMOD + 1
12 CONTINUVE
IF (NPART oGEe NP11l) GO TO 25

C SKIP NSKIP ROWS OF PARTITIONS ON KFF12 TAPE

NSKIP = NPART = 1
IF (NSKIP oGTe 0) CALL FSF(NSKIP)KFF129IERR)

AREA = 3,0
IF ((NSKIP ¢GTe O) oANDe (IERR oNEe 0)) GO TO 992

NFILE = 1
IF (NSKIP oLTe O) NFILE = O
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368

NSTART = NPART + 1

DO 20 I=NSTARTsNP11

ID = 0

AREA = 4,0

CALL READTP(TEMP »60+IDsIROWsICOL#BoINFILEsNosKFF129IERR)

IF (IERR eNEe 0) GO TO 990

C FORM TRANSPOSE

15

0O 15 J=1y»IROW

DO 15 K=1yICOL
TRANSP(K¢J) = TEMP(JsK)
CONTINVE

C WRITE OUT ON TAPE K21

20

IDT = (ID = (ID/1000)%#1000)*1000 + ID/1000

AREA = 5,0

CALL WRTETP(TRANSP»609sIDToICOLIIROWIBPO909sK219IERR)
IF (IERR eNEe 0) GO TO 990

NFILE = 1

CONTINVE

C UPDATE COUNT OF ROWS ALREADY FORMED

25

C K21
30

CONTINUE

N=N+1

REWIND KFF21

REWIND KFF12

END FILE K21

IF (N oGEe NP22) GO TO 30
GO TO 5

COMPLETED
CONTINUE
REWIND K21

C FORM K12 ON TAPE 4

32

M =0
CONTINUE
NFILE = 0

DO 40 I=1sNP22

ID = 0

AREA = 6,40

CALL READTP(TEMP»609ID9sIROWs ICOL9BINFILESsMeK219IERR)

IF (IERR oeNEe 0) GO TO 990

C FORM TRANSPOSE

35

40

DO 35 J=1»IROW

DO 35 K=1»ICOL

TRANSP(KsJ) = TEMP(J9K)

CONTINUE

IDT = (ID = (ID/1000)#1000)*1000 + 1D/1000

AREA = 7,0

CALL WRTETP(TRANSP960+sIDToICOLsIROWIB9IOsOsNTAPEL s IERR)
IF (IERR oeNEe 0) GO TO 990

NFILE =1

CONTINUVE

M = M+l
IF (M ¢GEe NP11l) GO TO 50



REWIND K21
GO TO 32

C K12 COMPLETED
50 CONTINUVE

REWIND K21
END FILE NTAPE4

C WRITE K21 ONTO NTAPE4

55

60

DO 60 I=1yNP22
DO 55 J=1yNP11

1D = 0

AREA = 840

CALL READTP(TEMP 609109 IROWSICOL9Bs090sK21 9 IERR)
IF (IERR oNEs 0) GO TO 990

AREA = 9,0

CALL WRTETP(TEMP 601D+ IROWsICOL4B90s0OsNTAPEG s IERR)
IF (IERR oNEs 0) GO TO 990

CONT INVE

IF (I oLTe NP22) CALL FSF(1sK219IERR)

IF ((I «LTe NP22) ¢AND. (IERR oNEe 0)) GO TO 992
CONTINVE

C NTAPE4 COMPLETED

END FILE NTAPE4
REWIND K21
RETURN

C ERROR COMMENTS

990
992

9000
9002

WRITE (6+9000) AREAsIERR
STOP

WRITE (6+9002) AREA(IERR

sTOP

FORMAT(// TH AREA =yF5,0910X913HERRROR CODE = I5)

FORMAT(//18H FSF ERRORe AREA ®=,F5.0913H ERROR CODE =,13)

END
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SUBROUTINE DELETE

$IBFTC DELET* DECK

SUBROUTINE DELETE(ITYPEZNELEMyNSTRS)

COMMON/ TAPES/MT1sMT29MT39MT4oMTS5 9MTE 9MT7oMTBIMTO9MT10sMT11oMT1 2
# MT139MT149MT159MT169MTLY
COMMON/TERMS/NBEAMyNPLATE sNNODE ¢yNCONDsNPS9yNTOL oNP
COMMON/RSIZE/ISIZE(500) sNROW»JSIZE(200)

COMMON/LASTND/LN(200)

COMMON/MAPSTR/IPTOTIBTOT

COMMON/TEMPO/STRESS(96+60)

DIMENSION SAVE(96)»1C(60)

C THIS SUBROUTINE DELETES THE COLUMNS OF THE STRESS MATRIX THAT CORRESPOND TO

C CONSTRAINED DEGREES OF FREEDOM

C ##%% NOMENCLATURE #*##x *H R *HRR Xk * RN HR %R YT * 94 H
C ITYPE = TYPE OF ELEMENT IN STRESS MATRIXe 1 FOR BEAMSy 0 FOR PLATES

c NELEM s THE MAXIMUM NUMBER OF ELEMENTS PER PARTITION

C NSTRS = THE NUMBER OF STRESSES PER ELEMENT

C ISIZE = THE ARRAY OF ROW DIMENSIONS FOR THE STRESS PARTITIONS

C NROW = NUMBER OF ROWS OF PARTITIONS IN STRESS MATRIX BEING PROCESSED

C JSIZE = COLUMN DIMENSIONS FOR STRESS PARTITIONS (SORTED)

C #ERR *H R W R R HRE N HRER RN o * R

NSTRES = MT1l2
KSTRES = MT8
IKBC = MT3
IOUT = MTé
REWIND NSTRES

C CALCULATE PARTITION COLUMN SIZE ARRAY

DO 10 I=19NP
IF(I «EQe 1) GO TO 5
JSIZE(I) =(LN(I) = LN(I=1))%6
GO TO 10

5 CONTINUE
JSIZE(1) = LN(I) *6

10 CONTINUE

IF (ITYPE #EQe 1) NUMBER = NBEAM
IF (ITYPE #EQe O) NUMBER = NPLATE
IF(ITYPE #EQe 1) NTOT = IBTOT
IF(ITYPE «EQe O) NTOT = IPTOT
NTOT2 = NTOT

IREM = 0

C CALCULATE NUMBER OF ROWS OF PARTITIONS AND ROW DIMENSIONS

NROW = NUMBER/NELEM
IF (NUMBER = NROW#NELEM «EQe 0) GO TO 15
NROW = NROW + 1
IREM = 1

15 DO 20 I=19NROW
ISIZE(]) = NELEM®*NSTRS

20 CONTINUVE
IF (IREM ¢EQe 1) ISIZE(NROW) =(NUMBER = (NROW = 1)*NELEM)%NSTRS



C BEGIN SORTING PROCESS

NCOUNT = 0

C LOOP ON PARTITION ROWS
DO 200 I=1sNROW
REWIND IKBC

C LOOP ON PARTITION COLUMNS
DO 190 J=1yNP
IMAX = ISIZE(I)
DO 25 I2=1yIMAX
DO 25 J2=1,460
STRESS(I29J2) = 040
25 CONTINUVE

ID = 1000%*] + J
IF(NCOUNT #GEe NTOT) GO TO 210
READ (KSTRES) NCODE

C READ IN BOUNDARY CONDITIONS FROM IKBC

IF (U «EQe 1) GO TO 32
N1 = LN(J=1) + 1
N2 = LN(J)
GO TO 33

32 CONTINUE
N1l = 1
N2 = LN(J)

33 CONTINUE
M =1

DO 35 NN=N1yN2
READ (IKBC) NODEsIJKLMN
IF (NODE eNEe NN) GO TO 990
CALL UNPACK(IJKLMNsIC(M)pICIM+1)pIC(M+2) 9 IC(M+3)9IC(M+4)I1C(M+5))
ISP = 0
M&6 = M+5
DO 34 IT=MsMé
IF(IC(IT) oEQe 3) ISP = 1
34 CONTINUVE
IF(ISP «EQe 1) READ(IKBC) D19D29D39yD49sD5+D6
M=M+ 6
35 CONTINUE

IF (NCODE oNEe ID) GO TO 180

C SORT THIS PARTITION (NCODE = ID)
NCOUNT = NCOUNT + 1

C READ IN STRESS PARTITION FROM KSTRES
IROW = ISIZE(I)

ICOL = JUSIZE(J)
READ (KSTRES) ((STRESS(MsN)sM=19IROW)sN=1ICOL)

ICON = 0

C COUNT FREEDOMS TO BE DELETED

DO 40 NN=1pICOL
IF(CICI(NN) ¢EQe 1) oORe (ICINN) oEQe 2)) ICON = ICON + 1

40 CONTINVE
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C TEST FOR NO CONSTRAINED FREEDOMS OR FOR ALL CONSTRAINED FREEDOMS
IF (ICON #EQe 0) GO TO 120
IF(ICON ¢EQe ICOL) NTOT2 = NTOT2 = 1
IF (ICON #EQe ICOL) GO TO 190

C BEGIN SORTING
JS = 0
JS1 = 0
Js2 = 0
50 JS = JS + 1

IF((IC(JS) eNEe 1) sANDe (IC(JS) eNEe 2)) GO TO 100

C DELETE THIS COLUMN
N1 = JS1 + 2
N2 = ICOL
DO 66 JNC1=N1sN2
DO 65 INCl=lyIMAX
STRESS({INC19JNC1=1) = STRESS(INC1sJNC1)

65 CONTINUE

66 CONTINUE
IF (JS oLTe ICOL) GO TO 50

100 CONTINUE

C UPDATE COUNT OF RETAINED COLUMNS

JS1 = JS1 + 1
IF (JS oLTe ICOL) GO TO 50

C WRITE OUT THE NEW PARTITION ON TAPE NSTRES

WRITE(NSTRES) NCODE
WRITE(NSTRES) ((STRESS(MsN) sM=19IROW) sN=19N2)

GO TO 190

120 CONTINVE

C ALL FREEDOMS RETAINEDe NO SORTING NEEDED
WRITE(NSTRES) NCODE
WRITE{NSTRES) ((STRESS(MsN)sM=1»IROW)sN=1yICOL)
GO TO 190
180 CONTINUE
BACKSPACE KSTRES
190 CONTINUVE

200 CONTINUVE

210 CONTINUE
IF(ITYPE «EQe 0) IPTOT = NTOT2
IF(ITYPE #EQe 1) IBTOT = NTOT2
REWIND IKBC
REWIND NSTRES
RETURN

C ERROR COMMENT
990 WRITE (IOUT»9000) NODEsNN
STOP
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9000 FORMAT(//87H NODE NUMBER READ FROM TAPE IN SUBROUTINE DELETE DOES

*#NOT AGREE WITH WHAT WAS EXPECTEDe/ 6H READ »I895X910H EXPECTED 18)
END
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SUBROUTINE SSORT

$IBFTC SSORT* DECK
SUBROUTINE SSORT(ITYPEJNELEMsNSTRS)
COMMON/SORT/NSAVE (7000) »NZ(200) sNPART(200)
COMMON/TAPES/MT1sMT2sMT39MT49MT59MTE sMT7T9MTBIMTIsMT109MT119MT1 2,
% MT139MT149MT159MT169MT1T
COMMON/TERMS/NBEAMyNPLATE yNNODE s NCONDsNPS9NTOL NP
COMMON/RSIZE/I1SIZE(500) sNROW»JSIZE(200)
COMMON/COMS/NSTZE(200)
COMMON/MAPSTR/IPTOT»IBTOT
COMMON/TEMPO/STRESS(96160)
DIMENSION SAVE(96)sNPARA(50) sPARA(50)9»SORTED(96+60)4B(12)
EQUIVALENCE (STRESS9SORTED) » (NPARA#PARA)

C THIS SUBROUTINE SORTS THE STRESS MATRIX FOR EITHER BEAMS OR PLATES INTO TWO

C PARTS = S1 (RETAINED) AND S2 (REDUCED)

CueanNOMENCLA TURE## %%

ITYPE = TYPE OF STRESS MATRIXe 1 FOR BEAMSs O FOR PLATES

C

(o NELEM = THE MAXIMUM NUMBER OF ELEMENTS PER PARTITION

C NSTRS = THE NUMBER OF STRESSES PER ELEMENT

C NSIZE = ARRAY OF COLUMN DIMENSION FOR THE STRESS PARTITIONS
IOUT = MTé
KSTRES = MT12
KS2 = MT16

IF(ITYPE #EQe 1) NTOT = IBTOT
IF(ITYPE «EQe 0) NTOT = IPTOT
IF(ITYPE ¢EQe 1) NUMBER = NBEAM
IF(ITYPE «EQe 0) NUMBER = NPLATE
C CALCULATE NUMBER OF ROWS OF PARTITIONS AND ROW DIMENSIONS

NSTAPE = MT3

IF (ITYPE «EQe O) NSTAPE = MT1
REWIND NSTAPE

REWIND KS2

COUNT NUMBER OF S1 AND S2 PARTITIONS
NS1 = O
NS2 = 0
DO 4 I=14sNP
IF (NZ(I) eNEs Q) NS1 = NS1 + 1
IF (NZ(I) oNEe NSIZE(I)) NS2 = NS2 + 1
4 CONTINUVE

(a]

C SET PARAMETER MATRIX AND WRITE OUT AS FIRST FILE OF TAPE NSB OR NSP

NPARA(1) = NS2
NPARA(2) = 2%NS2
NPARA(3) = NS1
PARA(4) = 140
NPARA(5) = NROW
DO 6 1 =6150

6 NPARA(I) = 040
NAME = 0
CALL WRTETP(NPARA$1sNAME#50919B9s0909sNSTAPE» IERROR)
END FILE NSTAPE
NCOUNT = 0

C LOOP ON PARTITION ROWS
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DO 200 I=1sNROW
C LOOP ON PARTITION COLUMNS
DO 190 J=1yNP
IMAX = ISIZE(1)
DO 5 INC=1yIMAX
DO 5 JNC=1960
STRESS(INCJINC) = 040
5 CONTINUE
ID = 1000%1 + J
IF(NCOUNT +GEe NTOT) GO TO 150
READ (KSTRES) NCODE
IF (NCODE oNEe ID) GO TO 150
C THIS PARTITION 1S TO BE SORTED BY COLUMNSe
NCOUNT = NCOUNT + 1
JS1 = 0 )
Js2 = NZ(J)
C CALCULATE LOCATION OF RETAINED FREEDOMS FOR THIS PARTITION
IF (J «EQe 1) GO TO 20
NFIRST = 0
DO 15 N1=2yJ
NFIRST = NFIRST + NZ(N1=1)
15 CONTINUE
NFIRST = NFIRST + 1
GO TO 23
20 CONTINVE
NFIRST = 1
23 CONTINVE
NLAST = NFIRST + NZ(J) = 1
C READ STRESS PARTITION FROM TAPE
IROW = ISIZE(I)
ICOL = NSIZE(J)
READ (KSTRES) ((STRESS(IS#JS)sIS=19IROW)9sJS=14ICOL)

C IF NO FREEDOMS ARE RETAINEDy» PLACE ELEMENTS IN S2e
IF (NZ(J) «EQe 0) GO TO 100

C IF ALL FREEDOMS ARE RETAINEDs PLACE ELEMENTS IN S1
IF (NZ(J) «EQe NSIZE(J)) GO TO 90

C BEGIN SORTING LOOP

Js = 0
JS1 = 0
Js2 = 0

30 JS = JS + 1
DO 40 NTEST=NFIRSTsNLAST
IF (NSAVE(NTEST) «EQe JS) GO TO 60
40 CONTINVE
C PLACE COLUMN IN Ss2
JS2 = JS2 + 1
N1l = JS1 + 1
DO 50 IS2=1sIROW
SAVE(1S82) a STRESS(IS2sN1)
50 CONTINUE
N2 = NZ(J)
N3 = NZ(J) + JS2
N4 = JS1 + 2

DO 56 JNC1=N&4y)N2

DO 55 INCl=1,IMAX

STRESS(INC19JNC1=1) = STRESS(INC1sJNC1)
55 CONTINUVE



56 CONTINUE

DO 57 INCl=1lyIMAX
STRESS(INC1sN2) = STRESS(INC1sN3)

57 CONTINUE

DO 58 INC2=1,yIMAX
STRESS(INC2sN3 ) = SAVE(INC2)
58 CCONTINUVE

GO TO 70

60 CONTINUE
PLACE COLUMN IN 81
JS1 = JS1 + 1

70 CONTINUVE
IF (JS eLTs NSAVE(NLAST)) GO TO 30

GO TO 120

ALL FREEDOMS RETAINEDs PLACE ALL COLUMNS IN THE S1 PART
90 CONTINUE
CALL WRTETP(STRESS#969IDsIROWsICOL9Bs09OsNSTAPE» IERROR)
#INTO S1)
GO TO 190

NO RETAINED FREEDOMS. PLACE ALL COLUMNS IN THE S2 PART.
100 CONTINVE
CALL WRTETP(STRESS996+IDs IROWsICOL»B90909KS2s IERROR)
GO TO 190

WRITE OUT S1 AND S2 PARTS
120 CONTINUE
IROW = ISIZE(I)
ICOL = NZ(J)
J1 = NZ(J) + 1
CALL WRTETP(STRESS(191)9969IDsIROWyICOL#B»0Os0sNSTAPES IERROR)
ICOL = NSIZE(J) = NZ(J)
CALL WRTETP(STRESS(19J1)9969IDsIROWsICOL»B»0»09KS29IERROR)
GO TO 190
WRITE NULL PARTITIONS FOR S1 AND S2 ONTO TAPE
150 CONTINVE
IROW = ISIZE(I)
ICOL = NZ(J)
IF (NZ(J) «EQe 0) GO TO 160
CALL WRTETP(STRESS9»96+1DsIROWsICOL9B90s0sNSTAPE» IERROR)
160 CONTINUE
IF (NZ(J) «EQe NSIZE(J)) GO TO 170
ICOL = NSIZE(J) = NZ(J)
CALL WRTETP(STRESS99691Ds IROWsICOL9»B9s0s0sKS29 IERROR)
170 CONTINUE
BACKSPACE KSTRES
190 CONTINUVE
200 CONTINUE

REWIND KS2
END FILE NSTAPE

COPY 52 FROM KS2 TO FILE 3 OF NSTAPE
DO 300 I=19NROW



DO 300 J=1yNS2

ID = 0

CALL READTP(STRESS#96+IDs IROW»ICOL9B9»0s0sKS29IERR)

CALL WRTETP(STRESS#969ID»IROWsICOL9»B»09s0sNSTAPE+ IERROR)
300 CONTINUVE

END FILE NSTAPE

REWIND NSTAPE

REWIND KS2

RETURN

END
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SUBROUTINE FREMOD

$IBFTC FREMO* DECK

NOOONONN

[a¥aXal

0 (aNala)

10
140

145

150

175

SUBROUTINE FREMOD

FORMULA NUMBERS 1 TO 5999 ARE NORMAL PROGRAM
FORMULA NUMBERS 6000 TO 7499 ARE DIAGNOSTICS
FORMULA NUMBER 7500 IS THE CALL EXIT STATEMENT
FORMULA NUMBERS 8000 TO 8999 ARE INPUT FORMATS
FORMULA NUMBERS 9000 TO 9999 ARE OUTPUT FORMATS

DIMENSION DYNMAT(100+100)9 AMASS(100)s CURNTD(1009100) >
1CMAT(100+3)s FLEXIB(1009100)» GUESS(100)s TEMP1(100)s VECMAT(100»
225)s TEMP(100)s TEMPRY(100)s TMPRY(1009#3)s DIAG(100)s B(12)
3NORMEL (25)9 FREQ(25)s ITER(25)9 PCTBIG(25)9 CTMC(393)9s NTAPE(10)»
4BMASS(100)sEVAL(100)

EQUIVALENCE (DYNMATsFLEXIBsCURNTD9BMASS) » (AMASSsVECMAT)»
1(DIFF9IDIFF)s» (IERNOWJERRNOW)9» (ERRORSIERR)» (ERLGSTHIERLG)

2 (DIFSMLy IDFSML ) » (TMPRY(191)9sTEMP)»
3(TMPRY(192)9TEMPRY)» (TMPRY(193)»TEMP1)

INTEGER Té6sT5
75 = 5

T6 =6

1TP=0
PCTLMT=1040
MAXITR=1500
NTAPED=3
SF=1,0

READ (T5+8000) N» MODES

DO 145 I=1N
AMASS(I) = 060

DO 145 JU=mlN
FLEXIB (IsJ) = 060
CONTINVE

READ FLEXIBILITY MATRIX

NSTART=0
NEND=0

NSTART=NEND+1

ITEMP = 10

IPART=1

NAME=0

NFILE=0

NMAT = 1

REWIND ITEMP

CALL READTPIFLEXIB(NSTARToNSTART)+»1009sNAMEsKsKsBoNFILEsNMAT» ITEMP
19IRR)

IF(IRReNE«O)GO TO 6015

225 NEND=NEND+K

READ DIAGONAL MASS MATRIX

READ(T598005) (AMASS(I)sI=NSTART9NEND)



(aNa¥s)

[a¥aXal

nnn

(aNaNal NnNnn
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450
475

495

500

550

551

575
600

605

1175

1200
1225
1250

1260
1265

WRITE(T6+9000)SF
DO 475 I=1sN
WRITE(T6+9005) I s (FLEXIB(IoJ)eJ=1sN)

SCALE FLEXIBILITY MATRIX

DO 500 I=1»N
DO 500 J=1sN
FLEXIB(IsJ)=FLEXIB(IsJ)*SF

FORM DYNAMIC MATRIX FROM FLEXIB AND AMASS

DO 550 I=1yN

DO 550 J = 19N

DYNMAT(1sJ) = FLEXIB(I9sJ)*AMASS(J)

PUT ORIGINAL DYNAMIC MATRIX ON SCRATCH TAPE

REWIND NTAPED

CALL WRTETP(DYNMAT910090sNsNsB»0sOsNTAPEDsIRR)
IF(IRReNEeO) GO TO 6055

WRITE(T699010)

DO 600 I=1sN
WRITE(T699005) I s (DYNMAT(IsJ)sJd=1sN)

WRITE OUT MASS MATRIX

WRITE(699015) (IsAMASS(I)eI=1sN)

CALL WRTETP(AMASS»19091eNeBs0s0OsNTAPED IRR)
IF(IRReNEe0)GO TO 6040

ENDFILE NTAPED

REWIND NTAPED

GET VALUES AND VECTORSe
CALL VALVCT(DYNMATsNsMODES»EVALIVECMAT)

LOOP TO EXAMINE ROOTS 1 BY 1

REWIND NTAPED
CALL READTP(DYNMAT»100+09sNsNsBsOsOsNTAPEDIRR)

IF (IRReNEeO) GO TO 6060
DO 1350 MODE=1»MODES

FORM D V AND EVAL V TO SEE IF THIS MODE IS A
GOOD ONE.

DIFSML=1.0E38

DO 1250 I=1»N

IF (ABS(VECMAT(IsMODE) = 0401))125092175+1175

TEMPRY(I) = EVAL(MODE )*VECMAT(IsMODE)

CALL INRPRD( DYNMAT(I151)9100sVECMAT(19MODE) »1sTEMP(I)sN )
DIFF = ABS(TEMP(1)=TEMPRY(I))#240/(ABS(TEMP(I)+TEMPRY(1)))
IF (IDFSML=IDIFF) 1250912501225

DIFSML=DIFF

CONTINUVE

PCTBIG(MODE)=(1¢0=DIFSML)*10040

IF(PCTBIG(MODE)«GE«0e0)GO TO 1270

PCTBIG(MODE)= 040

IS THE BEST PERCENTAGE GOOD ENOUGH
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1270 IF (PCTBIG(MODE)=PCTLMT) 1275+132591325
THIS MODE SHAPE IS NO GOODs PRINT QUT ERROR
1275 WRITE(T6+9055)MODEsPCTBIG(MODE) yPCTLMT o (TEMPRY (1) 919 TEMP (1) 9I=1sN)

MODE IS FOUND CORRECTLY ~ARE MORE REQUESTED

onn [aXaXa)

1325 IF (EVAL(MODE)eLTe0e0) GO TO 6500
IF(EVAL (MODE)eEQe040)GO TO 1330
EVAL (MODE) =SQRT (140/EVAL (MODE) )

1330 FREQ(MODE)=EVAL (MODE) /6428318530

1350 CONTINUE

ALL DONE WITH FINDING VECTORSsFORM ORTHOGONALITY
MATRIX VT M V

[a¥aNa¥a)

TMINDG=140E38
TMAXDG==TMINDG
TMAXQD=TMAXDG
CALL READTP(BMASS+1s09NRINCsBs0sOsNTAPED IRR)
IF (IRR oNEs 0) GO TO 6066
WRITE(T6+9001)
DO 1400 I=1yMODES
DO 1360 J = 1N
1360 TEMP1(J) = VECMAT(Js1)#BMASS(J)
DO 1375 J=1sMODES
1375 CALL INRPRD (TEMP1 s 1 sVECMAT(19J) 919 TEMP(J)sN)

PRINT VI M V = ONE ROW

nnn

WRITE(T6+9065)19(TEMP(J) »J=19»MODES)
TEMPRY(I)=TEMP(I)
DO 1400 J=1sMODES
IF (I=J) 138091385+91380

1380 TMAXOD=AMAX11ABS(TEMP(J))s»TMAXOD)
GO TO 1400

1385 TMAXDG=AMAX1(TEMP (J) s TMAXDG)
TMINDG=AMIN1(TEMP(J)» TMINDG)

1400 CONTINUVE
WRITE(T699060) TMAXDGs» TMINDG» TMAXOD

(4
C PRINT INERTIA MATRIX
C
WRITE(T699070) (I +»TEMPRY (1) 9sI=1,MODES)
C
C PRINT MODE SHAPES
C
K=MODES
Kl=1
K2=6

IF (K=6) 14309143591435
1430 K2=MODES
1435 WRITE(T619075)K1sK2
DO 1440 I=1sN
1440 WRITE(T699076)(IsVECMAT(I9J) 9J=K19K2)
K=K=6
IF (K) 15500155091450
1450 Kl=K2+1
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1525

1550

a¥akaalNaNaNal

1575

(aNa¥al

1600

1640

[aNaXa] n

6015
6016

6030
6040
6055
6056
6060
6066

7000

6500
7500

8000
8001
8005
8010

IF (K=6) 14309143091525
K2=K1+5
GO TO 1435

WRITE OUT TABLE OF RESULTS
WRXTE(T609080)(loEVAL(I)oFREQ(l)oPCTBIG(l)olol-loMODES)

WRITE RESULTS ON TAPE IF DESIRED

NTAPOT = 10
NAME=0
NFILE = 2
NMAT=0

WRITE FREQUENCIESs MODE SHAPESs INERTIA MATRIX» AND MASS MATRIXe

CALL WRTETP (FREQ»1 sNAME sMODES»19BoNFILE sNMATsNTAPOT s IRR)
IF(IRReNEs0)GO TO 6030

CALL WRTETP (VECMAT »100sNAME+1sNsMODES+B+0»0sNTAPOT»IRR)
IF(IRReNE«0)GO TO 6030

CALL WRTETP (TEMPRY »1 s NAME+2919MODES#B90s0sNTAPOT s IRR)
IF(IRReNE0)GO TO 6030
END FILE NTAPOT

CALL WRTETP (BMASS 1 sNAME+391sNsBs0s0sNTAPOTHIRR)
IF(IRReNE«0)GO TO 6030
END FILE NTAPOT

GO TO 7500
THE FOLLOWING ARE ALL DIAGNOSTIC PRINT EXITS

WRITE(T699100)
NTAPDG=1TEMP

GO TO 7000
WRITE(T6+9115)NFILEsNMAT
NTAPDG=NTAPOT

GO TO 7000
WRITE(T699210)
NTAPDG=NTAPED

GO TO 7000

WRITE (T699200)

NTAPDG = NTAPED

GO TO 7000

WRITE (T6¢9205)

GO TO 6056

WRITE (T699215)

GO TO 6056
WRITE(T699125)NTAPDGs IRR
GO TO 7500

WRITE (T699155) EVAL#MODE
CALL UNLOAD (ITEMP)
RETURN

FORMAT(5110)
FORMAT(5110/41109E2060)
FORMAT (7E1040)

FORMAT (I109#E1040)
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8015 FORMAT (I10/(7E1060))

9000 FORMAT (1H1#5X»7OHBELOW IS THE COMPLETE FLEXIBILITY MATRIX UNSCALE
10e THE SCALE FACTOR = 1PE1646/1H0)

9001 FORMAT(1H1)

9005 FORMAT (1HO»I591PTE1666/(E22e696E16066))

9010 FORMAT (1H1»5X928HBELOW IS THE DYNAMIC MATRIXe/1HO)

9015 FORMAT(1H1s5X9»25HBELOW IS THE MASS MATRIXe/1HO/(10X9I5sF20e7) )

9055 FORMAT (1H195X»5HMODE I5»9HHAD ONLY FT7e2953H PERCENT ACCURACYs WHI
1CH IS UNDER THE GIVEN LIMIT OF F7.2/1HO95Xs58HTHE TWO VECTORS WHIC
21 SHOULD BE IDENTICAL ARE GIVEN BELOWe/1HO/(20X91PE16e793Xs1592XsE
31647))

9060 FORMAT (1HOs5X»7THABOVE IS THE MATRIX V TRANSPOSE M V »WHERE V
11S THE MATRIX OF MODE SHAPESe/1HOs5X»44HTHE MAXIMUM AND MINIMUM DI
2AGONAL VALUES ARE F15¢395H AND F15¢3/1H0#5Xs3THTHE MAXIMUM OFF DIA
3GONAL MAGNITUDE = F1548)

9065 FORMAT(1HO#1593Xs1P9EL12642/(9X91P9EL1262))

9070 FORMAT (1H1s5X928HBELOW IS THE INERTIA MATRIXe/1HO/(10Xs1593XsF20e
17))

9075 FORMAT (1H1+5Xs31HBELOW ARE THE SHAPES FOR MODES I598H THROUGHIS5/1
1HO)

9076 FORMAT (6(3Xs139Fl4eT))

9080 FORMAT (1H1»50X9s22HTABLE OF FINAL RESULTS
1/1H0s 74X 9 10HPERCENTAGE
2/33X s 4HMODE » 6X s THRADIANS 910X 9 9HFREQUENCY 96X » BHACCURACY » 7X » 4HMODE
3/33X 6HNUMBER 94X 9 LOHPER SECOND»7Xs6HIN CPS99X912HOF FREQUENCYs3X
49 6HNUMBER/ (1HO 932X 013 95X0F14eT o4 XoF1laaT 94X9FB8a394Xs13))

9100 FORMAT(1H1938HFLEXIBILITY MATRIX COULD NOT BE FOUNDs)

9115 FORMAT (1H19s65HSPACING ERROR OCCURED WHILE TRYING TO WRITE BINARY
1TAPEe NFILE = I5,7HNMAT = [5)

9125 FORMAT (1HO»22HCURRENT TAPE IN USE = [5p14H ERROR CODE = 15)

9155 FORMAT(1H1914H EIGENVALUE = E13¢6911H FOR MODE I3971H HAS A NEGAT
1IVE VALUEs WHICH DOES NOT DESCRIBE A PROPER PHYSICAL SYSTEM)

9200 FORMAT(1HO943HERROR WHILE WRITING DYNAMIC MATRIX ON TAPE.)

9205 FORMAT(1HO945HERROR WHILE READING DYNAMIC MATRIX FROM TAPEs)

9210 FORMAT(1HO»4OHERROR WHILE WRITING MASS MATRIX ON TAPE.)

9215 FORMAT(1HO»42HERROR WHILE READING MASS MATRIX FROM TAPE,)

END



SUBROUTINE VALVCT

$IBFTC WOVALV DECK
SUBROUTINE VALVCT(DsNsMODESPEVALS»VECTRS)
DIMENSION CN(100)sSN(100)sD(100+100)9IR(100)9sORDER(100)

1 EVALS(100)sVECTRS(100925)9X(100)
INTEGER ORDER
KR=100

SUBROUTINE HESSEN TRANSFORMS THE DYNAMIC MATRIX TO UPPER HESSENBERG

SUBROUTINE HESSEN USES TAPE 4
CALL HESSEN(DsKRsNsMODESICNISN9VECTRS9EVALSsJL 9 IRIORDERYX)

SUBROUTINE QRITER TRANSFORMS THE HESSENBERG MATRIX TO TRIANGULAR»
THE EIGENVALUES ARE THE DIAGONAL ELEMENTS.

SUSROUTINE QRITER USES TAPE 2
CALL QRITER(DsKRsNsMODESICNsSNoVECTRSIEVALSsJL 9 IRIORDERX)

no nonn [aXaXa)

SUBROUTINE SORTRT ORDERS THE ROOTS ACCORDING TO ABSOLUTE VALUEs LGST FIRST
CALL SORTRT(DsKRsLoNsMODES)CNoSNsVECTRS9EVALS9»JL 9 IRIORDERSX)

ITMO=L=JL+1
IF(ITMOsLTeMODES)MODES=ITMO

SUBROUTINE VECTOR COMPUTES THE VECTORS FOR THE TRIANGULAR MATRIXe
CALL VECTOR(D#KRsL9NIMODES9CN9SNoVECTRS9EVALSsJL9 IRIORDERSX)

SUBROUTINE TRANS1 TRANSFORMS THE VECTORS TO CORRESPQND TO THE

HESSENBERG MATRIXe
SUBROUTINE TRANS1 USES TAPE 2
CALL TRANS1(DsKRsLoINIMODES9CNsSNsVECTRS9EVALSsJLs IR X)

SUBROUTINE TRANS2 TRANSFORMS THE VECTORS TO CORRESPOND TO THE

ORIGINAL MATRIX.

SUBROUTINE TRANS2 USES TAPE 4

CALL TRANS2(DsKRsLoNsMODESICNoSNoVECTRS9EVALSsJLsIRIX)
7500 RETURN

END

(aNaNaXal NnNNnnNnn Nnon
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SUBROUTINE HESSEN

$IBFTC WDHESS DECK
SUBROUTINE HESSEN(DsKRoNsMODESsCNsSNsVECTRSIEVALS»JL s IRyORDERX)

DIMENSION CN(KR)»SN(KR) 9D (KRyKR) 9 IR(KR) yORDER(KR) »
1 EVALS(KR)sVECTRS(KR»1)sX(KR)
INTEGER ORDERsRs»R29R3

C TRANSFORM ORIGINAL MATRIX TO UPPER HESSENBERG FORM.
IH = 4
REWIND IH
N2 =N-2
DO 100 R=19pN2
R2= R+1
XR = 040
DO 50 I=R2sN
XR2 = ABS(D(IsR))
IF(XR2eLEeXR)GO TO 50
XR = XR2
K =1
50 CONTINUVE
IR(R) = 0
IF(XReEQeOe0 )GO TO 100
IF(K+EQeR2)GO TO 65
IR(R) =K
DO 55 J=RsN
XR = D(R2yJ)
D(R29J) = DI(KyJ)
55 D(KsJ) =XR
DO 60 I=1)yN
XR = D(IsR2)
D(IsR2) = D(IsK)
60 D(IsK) =XR
65 R3 =R+2
DO 80 I=R3N
IF(D(IsR)eEQe0e0 )GO TO 80
XR ==D(IsR)/D(R2sR)
DO 70 J=R2sN
70 D(IsJ) = D(IoJ)+XR¥D(R2sJ)
DO 75 J=1N
75 D(JsR2 )=D(J9R2 )=XR*¥D(Js1)
D(IsR) = =XR
80 CONTINUE
100 CONTINVE

STORE UPPER HESSENBERG MATRIX ON TAPE»

USED TO TRANSFORM VECTORS TO CORRESPOND TO ORIGINAL MATRIXe
WRITE(IH)((D(IsJ)sJmlpl)oImlyN)

ENDFILE IH

REWIND IH

RETURN

END

[aNa¥Xa}
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SUBROUTINE QRITER

$IBFTC WDQRIT DECK

<
C
C
40
50
C
<
52
55

60

65
70

75

80
85

90

SUBROUTINE QRITER(DOKRINOMODESOCNOSNOVECTRSQEVALSOJLOXRQORDER.X)

DIMENSION CN(KR) sSN(KR) oD (KR9KR) s IR(KR) yORDER(KR) »

1 EVALS(KR) sVECTRS(KR#1) 9 X(KR)

INTEGER ORDER

TRANSFORM UPPER HESSENBERG MATRIX TO TRIANGULAR FORM,
EIGENVALUES WILL BE THE DIAGONAL ELEMENTSe

TOL = leE=14

Jsi =0

Js2 = 0

JCTR = 0

10 = 2

LIMIT = 10

REWIND IQ

IDUM = 1

IDUM2= 0

N1=N=1

J1s=1

ITER = 0

ITER = ITER+1

0O 50 I=1sN1

IF( ABS(D(I+1s1))e¢GTe ABS(D(I+19I+1))*#TOL)GO TO 55

CONTINVE

WRITE ZEROS ON TAPE TO INDICATE END OF DATA.
WRITE(IQ)IDUMs IDUMs (IDUM2s1=194)
REWIND IQ

GO TO 7500

11=1 .

J1P=Jl1l+1

DO 60 I=J1PsNl

IF( ABS(D(I+1s1))eLEe ABS(D(I+19I+1))%TOL) GO TO 65
CONTINVE

J2 = N

GO TO 70

J2 =1

DO 75 I=1»N

IF(D(IsI)eNEeOsO )GO TO 80
WRITE(641100)1

CONTINVE

PRINT 1

WRITE(691)

CALL EXIT

JL=]

M= J2=1 _

B = =D{(MyM)=D(J29J2)

C = D(MsM)%D(J29J2)=D(J29M)*D(MpJ2)
RAD = B*%2=440 *C

IF(RADeLTe0e0 )GO TO 90

RAD = SQRT(RAD)

SHIFT = 450 *(=B+RAD)

T = ¢50 *(=B=RAD)

IF( ABS(SHIFT=D(J29J2))eGTe ABS(T=D(J29J2)))SHIFT = T
GO TO 95 s

SHIFT ==450 *B

DO 100 I=J1lsJ2

385



100 D(IsI) = DUIsl)=SHIFT

C DO QR PRE=MULT.

DO 120 J= J1lyM

115 RAD = SQRT(D(J+1sJ)#%24D(JpJ)#%2)
CN(J) = D(JsJ)/RAD
SN(J) = D(J+1sJ)/RAD
DO 120 I=JyN
B = CN(JI*D(Js1)+SN(J)*D(J+1s1)
D(J+19I) = =SN(J)#D(Jp1)+CN(J)%D(J+1»1])

120 D(JsI) =B

C DO QR POST=MULT.
DO 140 J=J1lsM
JP = J+l
135 DO 140 I=1sJP
B = CN(J)I*D(IsJ)+SN(J)*D(I9oJ+1)
D(IsJd+1) = =SN(J)*D(IsJ)+CN(J)*D(IpJ+1)
140 D(IsJ) =B
DO 150 I= JlyJ2
150 D(IsI) = D(Isl)+SHIFT

(o STORE ELEMENTS USED TO TRANSFORM VECTORS TO CORRESPOND TO HESSENBERG MTXe
WRITE(IQ)JLoMo(SNII)sCN(I)pI=J1lsM)
IF( JS1 +EQe J1eANDe JS2 eEQe J2 ) GO TO 200
JCTR =1
JS1 = Jl
JS2 = J2
IF( ITER oLTe 500 ) GO TO 40
WRITE(691150)
GO TO 52
200 JCTR = JCTR + 1
IF( JCTR eGEe LIMIT ) GO TO 250
GO TO 40
250 D(J29J2=1)=0-
GO TO 4«0

7500 RETURN
1 FORMAT (1HO» 39HDIAGONAL OF TRANSFORMED MATRIX IS ZEROe)

1100 FORMAT(1HO»16HDIAGONAL ELEMENTs I59 9H IS ZEROe)
1150 FORMAT(1HO932HITERATION LIMIT OF 500 EXCEEDEDs)
1200 FORMAT(1HO»10110)
1300 FORMAT(1HO9»8E1648)
1400 FORMAT(1HO#I59(7E1648))

END
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SUBROUTINE SORTRT

$IBFTC WDSORT DECK

<
20
(4
C
69
80
85
C
C
86
90
<
C
100
130
7500
1300

SUBROUTINE SORTRT(DsKRsL sNsMODES»CNsSN9sVECTRSsEVALS»JL 9 IR9ORPER 9 X)

DIMENSION CN(KR)sSN(KR)sD(KR9KR) sIR(KR) 9ORDER(KR) »

1 EVALS(KR)#VECTRS(KR»1) #sX(KR)

INTEGER ORDER

DO 20 I= 1N
X(I) = D(IsI)

ORDER THE ROOTS ACCORDING TO ABSeVALUE.
DO 80 I= JLsN

A = 040

DO 60 J=JLN

IF( ABS(X(J))eLEsA)GO TO 60
A = ABS(X(J)!}

ORDER(I) = J

CONTINUVE

IF(AsEQe0e0 )GO TO 85

J = ORDER(I)

X(J) = 040

L =N

GO TO 86

L = [=-1

MOVE THE ROOTS BACK INTO ARRAY X IN CORRECT ORDERe.
DO 90 I = JLsL

M = ORDERI(I)

X(I) = D(MyM)

M = JL+MODES=1

IF(MeGTol)IM=L

CHECK FOR NEGATIVE ROOTS AMONG THE FREQUENCIESe
DO 100 I=JLsM

IF(X(1)eGEe0s0)GO TO 100

WRITE(691300)I9X(1)

CONTINVE

M2=0

DO 130 I=JLsL

M2=M2+1

EVALS(M2) = X(1Y

RETURN

FORMAT(1HO9»15921H NEGATIVE EIGENVALUE= »E1648)

END
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SUBROUTINE VECTOR

$IBFTC WDVECT DECK
SUBROUTINE VECTOR(DsKR#LsNsMODESsCNsSNsVECTRS9EVALS9»JL » IR»ORDER »X )

DIMENSION CN(KR)$SN(KR)sD(KR9KR) 9 IR(KR) pORDER(KR) »
1 EVALS(KR)sVECTRS(KRs1)sX(KR)
INTEGER ORDER

C COMPUTE VECTORS CORRESPONDING TO THE TRIANGULAR MATRIX.

M = JL+MODES~-1

IF(MeGTeL)IM=L

DO 120 L5 = JLsM

K = ORDERI(LS5) -

DO 50 I=JLyN

50 X(I) = 040
CURRT = D(K»sK)
DO 60 I = JULsK

60 D(IsI) = D(IpI)=CURRT
X(K) = 140
J =K

65 IF(JeEQeJL) GO TO 80
IF(D(J=19J=1)eEQe0e0 ) GO TO 130
SUM = 0,60
DO 70 I = JUyK
70 SUM = SUM+D(J=191)%X(1)
X(J=1) = =SUM/D(J=19J=1)
J = J=1
GO TO 65
80 DO 90 I = JLsK
90 O(IsI) = D(IsI)+CURRT
SUM = 040
DO 100 I = JLsK
CURRT = ABS(X(I))
IF(CURRTeGTeSUM)SUM = CURRT
100 CONTINUE
DO 110 I = JLsK
110 VECTRS(IsLS5)=X(1)/SUM
Kl=K+1
DO 115 I=K1sN
115 VECTRS(IsL5)=X(1)
120 CONTINUVE
GO TO 7500
130 PRINT 1
MODES=L5~1
7500 RETURN
1 FORMAT(3BHOVECTOR SOLe FAILS DUE TO ZERO ON DIAG)

END
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SUBROUTINE TRANS1

$IBFTC WDOTRN1 DECK

50

60
70

140
150

170

200

240
250

SUBROUTINE TRANS1(DsKRoLoNsMODESesCNsSNsVECTRSIEVALSsJLsIR9X)
DIMENSION CN(KR) 3SN{KR) #D(KRpKR) s IR(KR) »
1 EVALS(KR)9VECTRS(KR#1) s X(KR)

TRANSFORM VECTORS TO CORRESPOND TO THE HESSENBERG MATRIX.
IQ =2

DO 50 I = 1N

DO 50 J = 1N

D(IsJ) = 040

00 60 I = 1N

D(IsI) = 100

READ(IQ)JLoMs (SNC(I)sCN(I) ol = JleM)
IF(SN(J1)eEQeOe0 ¢ANDeCN(J1)eEQe0e0 ) GO TO 150
DO 140 J = JlyM

DO 140 I = 1»N

SUM = CN(J)*D(T9J)+SN(J)*D(T9eJ+1)
D(IsJ+1) = =SN(JI%D(IeJ)+CNIJ)IRD(T9J+1)
D(IsJ) = SUM

GO TO 70

REWIND IQ

DO 170 I = 1N

X(I) = 060

M = JL+MODES=1

IF(MeGTeLIM=L

DO 250 K = JLsM

DO 200 I=JL»sN

X(I)=VECTRS(IsK)

DO 240 I = 1»N

VECTRS(19K) =040

CALL INRPRD(D(I91)oKRsXo1sVECTRS(I®K)IN)
CONTINVE

RETURN

END
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SUBROUTINE TRANS2

S$IBFTC WDTRNZ2 DECK
SUBROUTINE TRANS2(DsKRsLINsNosMODESeCNsSNsVECTRSsEVALSsJL IR X)

DIMENSION CN(KR)»SN(KR)9sD(KR9KR)»IR(KR) »
1 EVALS(KR)»VECTRS(KRs1) s X(KR)
INTEGER RoR2

C TRANSFORM VECTORS TO CORRESPOND TO THE ORIGINAL MATRIXe
IH = 4
READ(IH) ((D(Isd)sd = 19I)el = 1oN)
N2 = Ne=2
CO 300 K = 1yMODES
JLK=JL+K=]1

IF(JLKeGTeLINIGO TO 500
DO 100 I=1sN
100 X(I)=VECTRS(IsJLK)
R=N2
DO 175 I1=JLsN2
160 R2 = R+2
J=N
DO 170 12=R2N
X(J)=X(J)+D(JsR)*#X(R+1)
170 J=u-1
L = IR(R)
IF(LeEQs0)GO TO 175
SUM = X(L)
X(L) = X(R+1)
X(R+1) = SUM
175 R=R=1
SUM = 040
DO 180 I = 14N
IF( ABS(X(1))eGTe ABS(SUM)) SUM=X(I)
180 CONTINVE
DO 190 I = 1N
190 X(I) = X(I)/SUM
200 DO 250 I=1yN
250 VECTRS(IsK)=X(I)
300 CONTINVE
500 RETURN
END
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SUBROUTINE AMERGE

$IBFTC AMERG* DECK
SUBROUTINE AMERGE( ITAPE» NTAPEs NF1 )
CH##* SUBROUTINE TO FORM FULL STIFFNESSeAND FLEXIBILITY MATRIX FROM

SUB=MATRICES

*
#S UBROWUVUTINE MERGE *
*
* MERGES THE STIFFNESS/FLEXIBILITY MATRIX *
%

NT FINAL STIFFNESS/FLEXIBILITY MATRIX SIZE
NROW NO OF ROW PARTITIONS TO MERGE
NCOL NO OF COL PARTITIONS TO MERGE

SMAT(IsJ) FINAL MERGED NT X NT MATRIX

NPRNTK = 0 NO PRINTOUT OF STIFFNESS MATRIX
= NOT 0 PRINTOUT THE STIFFNESS MATRIX

ITAPE = A PARAMETR MATRIXs STIFFNESS MATRIX AND THE FLEXIBILITY
MATRIX IS STORED ON THIS TAPE.
NTAPE =. THE MERGED MATRIX IS STORED ON THIS TAPE
NF1=1 IF THE STIFFNESS MATRIX IS DESIRED
NF1=2 IF THE FLEXIBILITY MATRIX 1S DESIRED
THE FLEX MATRIX IS USED AS INPUT TO EIGENVALUE=EIGENVECTOR ROUTINE TV-105w
THE MAX SIZE OF THE STIFFNESS AND FLEX MATRIX IS (100X100)

e e aN o N a N a NN o N a N aN a N e N a N aNaNalaNaxakatatataXaNaNanata)

COMMON /PRNT/ NPRNTK

DIMENSION SMAT(1009100)s SCRAT(60+60)9sB(16)9s PARAM(50)» IPARAM(50)
EQUIVALENCE (PARAMy IPARAM)

REWIND ITAPE

ISUM=0

JK=0

1J=0

NT=0

NST = NF1

NAME=0

NFILE = 0

NMAT = 0

CALL READTP(PARAMy1yNAMEsMyNpByNFILE sNMAT s ITAPE»IRR)
IF(IRR «NEes 0) GO TO 1010

NROW=IPARAM(5)

NCOL=1PARAM(3)

NMAT = 0

NFILE = 0

M=Q

DO 500 II=19sNROW
JSUM=0
ISUM=1SUM+M

N=0

NT=NT+M
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392

100
200
500

9800

1010

1020
6001
6002
9600
9720
7500

DO 500 I=1sNCOL
JSUM=JSUM+N
NAME=0

CALL READTP(SCRAT#609sNAMEIMIN9BINF1INMATs ITAPEIRR)

IF(IRR eNEe 0)GO TO 1010
NF1 = 0

DO 200 J=1,M

1J=15UM+J

DO 1C0 K=1»sN

JK=JSUM+K
SMAT(IJ9eJK)=SCRAT(J9K)
CONTINUVE

CONTINUE

NT=NT+M

NAME = 0
NFILE = 0
NMAT = 0

CALL WRTETP(SMAT»100sNAMESNT oNTeBoNFILEsNMAToNTAPE»IRR)

IF(IRR oNEe 0)GO TO 1020
IF( NST oNEe 1 ) GO TO 7500
IF( NPRNTK «EQe O ) RETURN
WRITE(699600) NTsNT

DC 9800 I = 1NT
WRITE(699720) 19 (SMAT(I9J)sJ=19NT )

CONTINVE

GO TO 7500

WRITE (696001) IRR

GO TO 7500

WRITE (696002) IRR

FORMAT (22H1ERROR CODE IN READTP=,13)
FORMAT(22H1ERROR CODE IN WRTETP=,13)

FORMAT(1H1940X917H STIFFNESS MATRIX #8XpI3s4H BY I13/1HO

FORMAT(1HO»I591PTEL666/(E220696E1646)
RETURN
END

)



SUBROUTINE SMERGE

$IBFTC SMERG* DECK
SUBROUTINE SMERGE ( ITAPEZNTAPEsITEST )
c#%® SUBROUTINE TO MERGE AND REPARTITION THE STRESS MATRIX
* MERGE ROUTINE TO MERGE *

PARTITION STRESSES *

*

>
=z
o
]
m

* F OR PLATES A ND BEAMS *

ITEST = 8 PLATES
= 6 BEAMS

NSTRSP = 0 DONT MERGE THE STRESS FOR PLATES
NOT © MERGE THE STRESS FOR PLATES

NSTRSB = 0 DONT MERGE THE STRESS FOR BEAMS
NOT 0 MERGE THE STRESS FOR BEAMS

ITAPE = THE PARAMETER AND STRESS MATRIX IS STORED ON THIS TAPE
NTAPE = THE MERGED MATRIX IS STORED ON THIS TAPE

a¥aXakaNaka¥aaNakaRa¥alaXa¥akaakakaaNakaRalal

CHR®ICNT1 COUNT OF END 1 OR END 2
CH##ICNT2 COUNT OF NUMBER OF BEAM ELEMENTS
C

COMMON/PRNT/NPRNTKsNSTRSPsNSTRSB

DIMENSION SMAT (96 9100) 9SCRAT(96960)9B(16) 9 IPARAM(50) sPARAM(50)»
1 DMAT(8,100)

EQUIVALENCE ( PARAMjy IPARAM )

REWIND ITAPE

JK = 0

NT = 0

NAME = 0

NFILE = 0

NMAT = 0

CALL READTP( PARAM»1 s NAME ¢sMsN9BNFILEINMATo ITAPESIRR )

IF( IRR eNEe 0 ) GO TO 1010

ce###* THE NOe¢ OF COLe PARTITIONS IS NCOL AND ROW PARTITIONS IS NROW

C
NROW = IPARAM(5)
NCOL = IPARAM(3)
NMAT = 0
NFILE = 0
M= 0

C

C
NF1l = 1

IF( ITEST +EQe 8 ) GO TO 50
IF ( NSTRSB +EQe O ) GO TO 60
WRITE(6+9000)

GO TO 60
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50

60
CHns

100
200

500

Cran

CHun
CRun

505

Crun

506

394

IF( NSTRSP #EQe O ) GO TO 60
WRITE(699001)
CONTINVE

INITIALIZE ICNT1 AND ICNT2

ICNT1 = 1
ICNT2 = 0
DO 600 II = 1yNROW

JSUM = 0
N =20
NC= 0O

DO 500 I = 1sNCOL
JSUM = JSUM + N
NAME = 0

CALL READTP(SCRAT 996 9sNAMEsMoN9BoNF19NMAT» ITAPESIRR )

IF( IRR oNEe 0 ) GO TO 1010
NF1l = 0

DO 200 J = 1yM

DO 100 K = 1N

JK = JSUM + K

NK = JUK

SMAT(JsJK) = SCRAT(JK)
CONT INVE

NC = NC + N

CONTINUVE

RE=PARTITION FOR EACH ELEMENT OF BEAM OR PLATE

JJ = 0

SET ITEST = 8 FOR PLATES
SET ITEST = 6 FOR BEAMS
NT = NT + M

I =0

DO 550 I = 1M

JJ = JJ + 1

1 =1J +1

DO 505 J = 19NC
DMAT(JJeJ) = SMAT(IJsJ)
CONTINUVE

NMAT = 0

NAME = 0

IF( JJ oLTe ITEST ) GO TO 550
JJ = 0

CALL WRTETP( DMAT98sNAMEs ITESTyNCoBoNFILEsNMAT)NTAPESIRR )

IF( IRR eNEe 0 ) GO TO 1020

IF( ITEST o¢EQe 8 ) GO TO 510
IF( NSTRSB ¢EQe 0 ) GO TO 550
PRINT oOuT BEAM
IF( ICNT2 oNEe O ) GO TO 506
ICNT2 = ICNT2 + 1
WRITE(699002) ICNT2

GO TO 508

IF( ICNT1 ¢EQe 2 ) GO TO 508
ICNT1 = 1

ICNT2 = ICNT2 + 1
WRITE(699002) ICNT2

STRESSES (6 XN)



C

[aNaXal NnNn nNno

508

509

510
R

520

550

600

1010
1020

6001
6002
9000
9001
9002
9003
9004
9005
9006
7500

WRITE(699006) ICNT1

DO 509 LL = 19ITEST

WRITE(699003) kLlLs( DMAT(LLIMM) yMM=1,4NC )
CONT INVE

ICNT1 = ICNT1 + 1

GO TO 550

IF( NSTRSP «EQe 0) GO TO 550

PRINT ouT PLATE STRESSES!(8XN)

ICNT2 = ICNT2 + 1
WRITE(6+9004) ICNT2
DO 520 LL = 1oITEST

WRITE(6+9005) Lo ( DMAT(LLIMM)sMM = 1,NC )

CONTINUVE

CONTINVE

GO TO 7500

WRITE(696001)IRR

GO TO 7500

WRITE(696002)IRR

GO TO 7500

FORMAT(22H ERROR CODE IN READTP= 13 )
FORMAT(22H ERROR CODE IN WRTETP= I3 )

FORMAT(1H1»40X921H BEAM STRESS MATRICES /1HO )
FORMAT(1H1940X922H PLATE STRESS MATRICES /1HO )

FORMAT (1HO 9 5SHBEAM I3 )
FORMAT(1HO»13X9I391PTEL6e6/(1TXeTEL6e6)
FORMAT (1HO ¢ SHPLATEI3)
FORMAT(1HO#8X»I391PTEL16e6/(12X9TEL1646) )
FORMAT (1HO»8X»3HENDI2)

RETURN

END

)
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80008
82008

40000008
80038

10088
110000008
18
40000008
18

38

-38

10798
110000008
18

—-28
40000008
1B

-28

-6B

80058
80038
80038
80048
80000008
18
—-10148
80000008
18
—-10148
38

-48

80000008
110000008
18

38
80000008
38

-10148

38

-78

-108

110000008
18
-28

PHASE | TLO1 DATA LISTING

2008 298 CLEAR
0B LOAD AND EXEC.
90008 08
-40000008 08
-80000008 08
-110000008 o8
-120000008 0B
80008 08
80048 80058 278
40030008 08
80038 08 IS K22 UNPARTITIONED
18 0B
18 188
28 (0]:]
28 38 68
80000008 0on
80058 08
9998 08
18 0B
80000008 (0]}
80038 08
18 0on
80000008 08
80058 o8B
80038 08
-40000008 08
-80000008 o]}
-110000008 08
48 298
80068 08 278 SAVE N FOR LOOPING
=18 278 DE CREMENT N
=18 278 DECREMENT K
18 08 PIVOT PARTITION
18 08 188 INVERT
18 10008 278
28 08 REST OF PIVOT ROW
28 38 08 68 NEW PIVOT ROW
1008 278 CHANGE NAME
110000008 0B ON TAPE 2
80048 08 ALL OF PIVOT ROW
110000008 08
-110000008 0B
18 0B PART. TD BE ZEROED
28 0B PI VOT ROW
2B 38 228 68 MULTIPLY
28 238 08 copy
38 08 ROW OF ZERO
28 38 0B 28 NEW TERM OF ROW
108 278 CHANGE NAME
120000008 08 T0 TAPE 1 OR 3
80048 08 ALL TERMS OF ROW
80038 08 FOR N-1 ROWS
—80000008 0B
-110000008 08
18 08 PIVOT ROW
120000008 08 TO TAPE 3 OR 1
80048 08 ALL OF THE ROW
120000008 08
-120000008 0B
-110000008 08

VTl

VT2

VT3

VT4

VTS

VTé6

\AN{

AR
vVT9



10138 80058 0B EVERY OTHER TIME

-12918 -18 40000008 278 CHANGE VT1 TO 3
-12718 -18B 40000008 278 CHANGE VT2 TO 3
-12118 -18 40000008 278 CHANGE VT3 TO 3
-11813 -18 4000000R 278 CHANGE VT4 TO 3
-11638 -18 -40000008 278 CHANGE VTS TO 1
-11428 -18 -40000008 278 CHANGE VT6 TO 3
-11238 -18 -40000008 278 CHANGE VT7 TO 1
-11128 -18 -40000008 278 CHANGE VT8 TO 1
-11128 -18 40000008 278 CHANGE VT9 TO 1
80058 18 298 CLEAR
80058 28 278 SET UP FOR NEXT
10118 2558 0B TO END POINT
-14118 -18 -40000008 278 CHANGE VT1 TO 1
-13918 -18 -40000008 278 CHANGE VT2 TO 1
-13318 -18 -40000008 278 CHANGE VT3 TO 1
-13018 -18 -40000008 278 CHANGE VT4 TO 1
-12838 -18 40000008 278 CHANGE VTS TO 3
-12628 -18 40000008 278 CHANGE VT6 TO 1
-12438 -18 40000008 278 CHANGE VT7 TO 3
-12328 -18 40000008 278 CHANGE VT8 TO 3
-12328 -18 -40000008 278 CHANGE VT9 TO 3
80058 18 298 CLEAR
-52E 80068 0B
10078 80048 08
10028 80058 08 IF 8005=0 SOLUTION ON 8
10048 9998 08 LEAVE ON TP 8
120000008 18 08
18 8000000R 08 COPY ONTD TP 8
-28 80068 oR
10068 9998 08
10058 80058 0B IF 8005=0 SOLUTION IS ON 8
80000008 1B 08
18 120000008 COPY ONTD 12
-28 80048 08
-3R 80068 08

-40000008 08

-80000008 0B

-110000008 0B

-120000008 08
81758 18 98 208

+
PHASE 1.1 IS COMPLETE

80008 2008 298 CLEAR 200 CELLS
82008 0B LOAD+EXECUTE

-40000008 08 REW 4

-20000008 08

-80000008 08 REW 8

-110000008 08 REW 11

-120000008 08

-16000000R 08

90008 08 PARTITION
40000008 80008 08 READ PARAMETERS
80008 20000008 0B COPY PARAMETERS

20000008 08 EOF T2
10828 80058 278
10028 80038 08 ONE ROW PARTITION
10138 999p 08
10048 80058 08 ONE COL PARTITION
10118 9998 08
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10128
10028

120000008
18
=38

-8R

40000008
18
-28

-4B

110000008
80000008
18

38

10048
110000008
80000008
28

-38

10018

-10218
40000008
28

28

=168

-198

80000008
1B

=28

-38

81608

120000008

119999998

-120000008

80000008
-80000008
40020008

110000008

-110000008

-40000008

28

38

40010008

18

-110010008

-80000008
110010008

20000008

-110000008

-20000008

160000008

-160000008

-80000008B
-40000008
18

PHASE 1.2 IS

80008
81008

-40000008
-20000008
30008

18
80000008

18
110000008

18
28
3B
1R

28
38
18

28
28
20000008

18
160000008

COMPLETE

18

9998

80038

80058

80038

80058

999¢

80038
999R

28

80058

80058

80038
80058

98

1008

278

08
08
08
o8
08

08
0B

08
08
0B
08
08
0B
08
08
08
0B
68
08
08
08
0oR
308
08
o8B
08
278
08
28
(03]
0B
08
o8
08
0B
(0]
08
0B
08
(0)]
0B
0B
0B
08B
08

208

298
08
0B
08
08

398

FS T12/F0/MCI)

X=(K22) INV*K21
FORM A COLUMN

EOF
INITIAL REWINDS

READ K12
STORE K12
CYCLE N TIMES
EOF

CYCLE M TIMES
REW 11

READ K12

READ K22-1%K21
MULTIPLY

COPY

READ K12
K22-1 % K21

MULTIPLY
CYCLE N-1

READ K11
SUBTRACT

BS T11/F1/MO
REW 8
FS T11/F1/MO

REW 11

REW 8
REW 4
PRINT COMMENT
EXIT

LOAD

PARTITION



40000008

80758
20000008
10148

18

18

-48
—-10348
-18
-10548
-88

80558

80008
82008

40000008

10098
20000008
18

28

28
20000008
18

28

-38

-8R
20000008
18

28

28

20000008
18

-28
110000008
18

=28

-68

80038
80038

80008
-40000008
20010008

18

18

-1B

-20000008
18

98

18
10008
80758
80058
-18
80058
10008
80058

98

K RED =- MATRIX NUMBER =

-40000008
-80000008
-110000008
-20000008
90008

80008
-40000008
20010008

18
18 28
80068 28

110000008

18
18 28

110000008

18
18 2B
80068 28

110000008

110000008
-110000008
-20010008

18

80000008

18

80000008

80000008
110000008
-80000008
20010008

2008

9998

80058
80058

80058

80058

80058

28
80058

I1*1000 +
PRINTING OF K RED IS COMPLETE

READ PARAMETERS
REW 4

PRINT TITLE
READ K INV
PREPARE NAME

PRINT K INV
CYCLE M
DECREMENT NAME

INCREMENT NAME
CYCLE M

REW 7-81
COMMENT

EXIT

CLEAR
LOAD+EXECUTE
REW 4

REW 8

REW 11

REW 2

PARTITION

READ PARAMETERS

FS T2/F1/MO

READ K
SUBTRACT

ADD 1.0 TO DIAOGNAL
STORE IDENTITY MAT

READ K
SUBTRACT

CYCLE M

READ K
NULL MATRIX
ADD 1.0 TO DIA

REW 11
BS T2/F1/MO
READ K L.HS

READ R.H.S

CYCLE M
CYCLE M

EOF

REW 11

REW 8

FS T2/F1/MO

8003=M



80038
81608

82008
10148

80000008
18

10048
80000008
1B

38

-38

10738
82008

80058
80038
80038
80048
80000008
18
-10148
80000008B
18
—=10148
38

-48B

80000008
11000000R
18

38
80000008
38

=10148

38

-8

-108B

110000008
18
-28

10138
—-12918
-12718

18

PHASE 3 --

90008

2B

20000008
-80000008
-20000008R

90008
-80000008
-110000008
-120000008
-110000008
-120000008

-18

28

110000008
-11000000R

28

2B

-80000008
-110000008B

120000008
-120000008
-110000008

-18
-18

80048

PART 1

18
18

28
3R
20000008

80N6R

18
18

28
38

110000008

18
2B
3R
2B
38
38

120000008

1B

120000008

80058
9B

IS COMPLETE

80038

999p

80048

999R
58

48
0B
-1R
-18

10008

0B
1008

80048

228
238

0B
108

80048
80038

80048

80058
40000008
40000008

278
208

0B

0B
08
188

(0]}
6R
08

(0))
08
0B
0oR
208
0B

0B
0B

298
278
278
278
(0]3)
188
278
0B
68
21718
OR
08
08B
0R
08
OR
6R
o8
on
2B
278
0B
08
0B
08
0oR
08
oR
08
oR
0oR
0B
08
278
278
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8004=2M
PRINT
EXIT

LOAD+EXECUTE
SKIP IF N NOT 1
PARTITION

D11

INVERT

D1O
MULTIPLY
COPY K INV

END OF FILE

REW 2

PARTITION
INITIAL REWINDS

SAVE N FOR LDOPING
CECREMENT N
DECREMENT K

PIVOT PARTITION
INVERT

REST OF PIVOT ROW
NEW PIVOT ROW
CHANGE NAME

ON TAPE 11

ALL NOF PIVOT ROW

PART. TO BE ZEROED
PIVOT ROW

MULTIPLY

CoPy

ROW 0OF ZERQO

NEW TERM OF ROW
CHANGE NAME

TO TAPE 1 OR 3

ALL TERMS OF ROW
FOR N-1 ROWS

PIVOT ROW
TO TAPE 3 OR 1

EVERY OTHER TIME
CHANGE VTl TO 3
CHANGE VT2 10 3

VTl

VT2

VT3

VT4

VTS

V16

vT7

AR:]
vT9



-12118
-11818
—-11638
-11428
-11238
~11.128
-11128
80058
80058
10118
-14118
-13918
-13318
=~13018
-12838
-12628
-12438
=12:328
-12328
80058
=528
10028
10118
120000008
1B

-28
-38

81608

80008
81008

40000008

80758
20000008
10148

18

i8

—48
-10348
-18
-10548
-8B

80558

-1R 40000008 278
-18 40000008 278
-18 -40000008 278
=18 -40000008B 278
-18 -40000008 278
-18 -40000008 278
=1iB 40000008 278
18 298
28 278
2558 08
=18 -40000008B 278B
-18 -40000008B 278
=18 -40000008B 278
=18 -40000008B 278
-18 40000008 278
-18 40000008 278
=18 40000008 278
<18 40000008 278
-18 -4000000B 278
18 298
80068 08
80058 0B
=18 -4000000B 278
18 0B
20000008 0B
80048 0B
80068 08
20000008 08
-20000008 08
-80000008 0B
18 9B 208
PHASE 3 IS COMPLETE
1008 298
0B
-40000008 0B
-20000008 0B
90008 08
80008 (01}
-40000008 0B
20020008 oR
98B 198
18 0OR
18 2178
18 10008 08
80758 20R
8005R 0B
-18 278
80058 0B
-18 10008 278
80058 OoR
—-20000008 OR
18 98 208
K INV —- MATRIX NUMBER = I%1000 + J
PRINTING OF K INV IS COMPLETE
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CHANGE
CHANGE
CHANGE
CHANGE
CHANGE
CHANGE
CHANGE
CLEAR

SET UP
TO END
CHANGE
CHANGE
CHANGE
CHANGE
CHANGE
CHANGF
CHANGE
CHANGE
CHANGE
CLEAR

VT3
VT4
AR
V76
AN
AR}
vT9

FOR

VT1
VT2
VT3
VT4
V75
AR
vT7
VT8
AR/

TO
T0
T0
T0
TO
TO
T0

- ) ) Y

NEXT

POINT

T0
T0
T0
T0
T0
T0
TO0
TO
TO

IF 8005=0,0UT

READ

W W e Q) et e

NO OF COL PARTS
NO OF ROW PARTS

END OF FILE

REW 2

PRINT COMMENT

LOAD

PARTITION

READ PARAMETERS

REW 4

FS TT/F2/MO
PRINT TITLE

READ K INV

PREPARE NAME

PRINT K INV

CYCLE M

DECREMENT NAME

TNCREMENT NAME

CYCLE M
REW 7-B1
COMMENT
EXIT



80008 2008 298 CLEAR 200 CELLS

82008 08 LOAD+EXECUTE
-10000008 oB REW 1
-80000008 08 REW 8
-160000008 08 REW 16
-110000008 08 REW 11
90008 0B PARTITION
10000008 80008 08 READ PARAMETERS
80008 80000008B 08 COPY PARAMETERS
80000008 08 EOF
10020008 08 FS/F2/MO0 TO READ S2
10000008 18 0B READ S2
18 110000008 08 STORE S2
-28 80038 08 CYCLE N TIMES
110000008 o8B EOF
-48B 80078 0B CYCLE J TIMES
-110000008 0B KEW 11
-10020008 08 BRS/F2/M0 TO READ S1
110000008 1B 0oR READ S2
160000008 28 o8 READ K22-1%K21
18 2B 38 68 MULTIPLY
3B 18 0B capPy
10048 9998 oB
110000008 28 (0]] READ S2
160000008 38 08 READ K22-1%K21
2B 38 18 308 MULTIPLY
-38B 80038 0B CYCLE N-1 TIMES
10000008 28 (0]} READ S1
28 18 28 28 SURTRACT
2B 80000008 o8 STORE SR
-110010008 o8 BS/F1/MO
—138 80058 08 CYCLE M TIMES
-160000008 (0):] REW 16
110010008 08 FS/F1/MO
-168 80078 0B CYCLE J TIMES
80000008 08 EOF
-110000008 o8 REW 11
-80000008 08 REW 8
-10000008 08 REW 1
81608 18 98 208 PRINT COMMENT
EXIT

PHASE P IS COMPLETE

80008 1008 298
81008 o8 LOAD
-80000008 08
90008 0B PARTITION
80000008 80008 0B READ PARAMETERS
80010008 0B
80758 98B 198 PRINT TITLE
80000008 18 (0]} READ S REDUCED
10148 18 278 PRFPARE NAME
18 18 10008 oB
18 80758 208 PRINT S REDUCED/
=48 80058 0B CYCLE M
-10348 -18 278 CECREMENT NAME
-18 80058 oR
-10548 -18 10008 218 INCREMENT NAME
-8B 80078 OR CYCLE J
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-80000008 oB REW 8
80558 1B 9B 208 COMMENT
EXIT
S RED —-- MATRIX NUMBER = [%1000 + J
PRINTING OF S RED IS COMPLETE

80008 2008 298 CLEAR 200 CELLS

82008 0B LOAD+EXECUTE
-30000008 08 REW 3
-120000008 o8 REW 12
-160000008 08 REW 16
-110000008 0B REW 11
90008 08 PARTITION

30000008 80008 0B READ PARAMETERS

80008 120000008 08 COPY PARAMETERS
120000008 (0]} EOF
30020008 08 FS/F2/MO TO READ S2

30000008 18 08 READ S2

18 110000008 0B STORE S2

=28 80038 o)} CYCLE N TIMES
110000008 08 EOF

-4B 80078 08 CYCLE J TIMES
-110000008 08 REW 11
-30020008B 08 BS/F2/M0 TO READ S1

110000008 18 08 READ S2

16000000R 28 08 READ K22-1%K21

18 28 3B 68 MULTIPLY

38 18 08 cory

10048 9998 08

110000008 2B 08 READ S2

160000) 08 38 08 READ K22-1%K21

28 38 18 308 MULTIPLY

-38 80038 08B CYCLE N-1 TIMES

30000008 2B 0B READ S1

28 18 28 28 SUBTRACT

28 120000008 08B STORE SR
-110010008 08 BS/F1/MO

-138 80058 (0]:] CYCLE M TIMES
-160000008 08 REW 16
110010008 08 FS/F1/M0

-168 80078 0B CYCLE J TIMES
120000008 08 EOF
-110000008 0B REW 11
-120000008 08 REW 12
-30000008 0oR REW 3

81608 18 98 208 PRINT COMMENT

EXIT

PHASE B IS COMPLETE

80008 1008 298
81008 o8 LOAD
-120000008 0B
90008 0B PARTITION
120000008 80008 (013} READ PARAMETERS
80758 98 198 PRINT TITLE
120000008 18 (0] READ S REDUCED
101 4R 18 278 PREPARE NAME
18 18 10008 o8B
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1B

—4R
—=10348
=1B
-10548
-88

80558

$EOF

80758 208
80058 nB
-18 278
80058 08B
=18 10008 278
80078 0oR
-120000008 08
18 98 208
S RED —— MATRIX NUMBER = [%1000 + J

PRINTING DOF S RED IS COMPLETE
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PRINT S REDUCED
CYCLE M
DECREMENT NAME

INCREMENT NAME
CYCLE J

REW 12

COMMENT

EXIT



APPENDIX IV
PHASE II PROGRAM LISTING

This appendix contains the following listings:

Subroutine Page
PHASE II MAIN PROGRAM . . .t ittt et ottt e e et e e e e, 406
BOALE o vvmmmm b5 5006 %5 %d s ionoseenrns onsnesasnssnsssss 415
TAPOB oo nmuwmos o sis s mddidonnyspnsnmes sme cwnsssssssss 416
RANLODY & w656 6 5 4 0 mtommsmmn vomesonss ¢ 5isssnsssdssises 418
L 422
G . e rsztn e i e s R BGs 2 BN E A G e g et o8k 423
NOIBOR o v vnmmosoas s semsmmes v sesssses s vmmnmsssss s 424
8 L I 426
PEDAN .y yovomsmmmi s bossmiocass b oesegssss s s s ss s 428
PRINTA o oonw v s o066 00008 8cncsssssendn s wsssissds 431
PRINIB o vomuastacacsonmmenes e ssssssssd.s nsssssssss s 433
O 435
PRINTC « c 6 i s otommwmmns vosssmsns sssimsss s bbsbsomsee 436
PRINTD . . . e e e e e e e e e e e e e, 437
DS ECM L L . e e e 439
ADMING 45 cn o sm e s s o s s ad bis Soe s s spsonnss s sesssss s 441
ADDMAT 5 5 4 6 6 6 6 & %5 4 &6 o 9 009090 685 ssssnssdsssssssss 443
ADMING o5 ciisconmmpammn vomsws ouss 55sssdsedd s sseemnsms 445
CRID . e 449
SUM T Lt e e e e e e e e e e e e e e, 451
SR ., e i b 5 50 00 R R B ek 0 e v v 9 S S R 453
BEOME o or v s %040 650 0ERESG 5 5 owms s m e s s enss s s oe o 454
BECME |, v smw amd 55 debmommonmog 2 s wow s s %05 5 56 SRS b s 457
ADMITY oo s o s i o nmememmmns sommsssonsossbssissnsooee 461
ADMITZ . . e e e e e e, 463
CQECPSD . . . e 466
SUM S L e e e e e e, 468
L 470
DEBOMI , o o vnmaansnass siisneneseoesnsssssenesensssss.s 472
PHASE II TLO1 SUBROUTINES . . vt vttt et e e e e e e e e 473
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PHASE IIl PROGRAM LISTING
PHASE Il — MAIN PROGRAM

$IBFTC PHASE2 DECK
»
* (P H A s E 2 ) *
3
* RANDOM RESPONSE *

# SOLUTION PROGRAM L
*

*
* R A N V 1 B *

RANVIB = RANDOM VIBRATION ANALYSIS SYSTEM FOR COMPLEX STRUCTURES
1] CALCULATES THE CROS=POWER SPECTRAL DENSITYs JOINT MOMENTS
AND SPECTRAL MOMENTS.

#xe ANALYSIS OP T 1 ONS *xx

OPTION 1 GENERAL ANALYSIS=ARBITRARY PRESSURE SPECTRA WITH
VISCOUS DAMPINGe

OPTION 2 SIMPLIFIED ANALYSIS WITH CROSS TERMS=SLOWLY VARYING
PRESSURE SPECTRAy WITH DAMPING
PROPORTIONAL TO A LINEAR
COMBINATION OF INERTIA AND
STIFFNESS OR STRUCTURAL DAMPINGe

OPTION 3 SIMPLIFIED ANALYSIS WITHOUT CROSS TERMS=SLOWLY
VARYING PRESSURE SPECTRA, CROSS
TERMS DELETEDe DAMPING ASSUMPTIONS
ARE SAME AS OPTION 2.

FLGl=1 CALCULATE OPTION 1
=2 CALCULATE OPTION 2
=3 CALCULATE OPTION 3

FLG2=1 CALCULATE JOINT DEFLECTION ( JD )
=2 CALCULATE CROSS POWER SPECTRAL DENSITY =
( CPSD !

FLG3=0 NO STRESSES ARE CALCULATED
=1 STRESS ARE CALCULATED

FLG4=0 NO SECOND MOMENTS ARE CALCULATED
=] SECOND MOMENTS ARE CALCULATED

NN AN N e N e N oW oW a N a N a N a N aXa NakaNataXaXataXaXaXalaXaXakaXa o XaXaXaNa oo oo X aNaNaXaNeNaNe o NaXoXeNeNaNaNaXa)

COMMON/BLK1/FREQ)AMASS y OMEGA
COMMON /BLK2/MsNsGsALAMeCMUSK e NF «NPLATE - NBEAMS «NLOOP
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<

COMMON/BLK3/FLG1sFLG29FLG39FLG4IMFINRI

DIMENSION IRROR(5)9B(16)9FREQ(25)9AMASS(25)»OMEGA(100)
INTEGER FLGl9FLG29FLG39FLG4

READ(598888) FLG1sFLG29FLG39FLG4INPLATE sNBEAMS

WRITE(698999)
WRITE(697000)FLG1sFLG29FLG3sFLG4INPLATE yNBEAMS

C*###INITIALIZE TAPES

C##aNTAP1 = PHASE 1 DATA OUTPUT TAPE

Cou#]TAPE = PHASE 2 MASTER TAPE

Ce###NTAP2s» NTAP3y NTAP8s NTAP1ls NTAP12» NTAP15 = SCRATCH TAPES

C

NTAP1 = 10
NTAP3 = 3
NTAP2 = 4
NTAP8 = 8
NTAP11 = 11
ITAPE = 9
NTAP12 = 12
NTAP15 = 15

CH##REWIND TAPES

REWIND NTAP1
REWIND NTAP2
REWIND NTAP3
REWIND NTAPS8
REWIND NTAP11

IRELOC = O
(«
(= ###READ NATURAL FREQUENCIESH*#%
C
NAME = 0
NMAT = 0
NFILE = 2
CALL READTP(FREQ9s1 ¢NAME ¢sM9»19BsNFILEsNMAT9NTAP1 9 IRR)
IF ( IRR oeNEe 0 ) GO TO 9985
C
Cen#FREQUENCIES(FREQ) CONVERT CYCLES/SEC TO RADIANS BY MULT THE
C FREQ BY 2#PIoWHERE PI=3¢14159265
DO 10 I = 1M
10 FREQ(I) = FREQ(I)%*#6+2831853
c
C #%#READ GENERALIZED MASSESH*#*%*
C
NAME = 0
NMAT = 1
NFILE = O
CALL READTP (AMASS 91 sNAME»19MeBsNFILE sNMATsNTAPL1 » IRR)
IF ( IRR eNEe O ) GO TO 9985
WRITE(697001)
WRITE(69T7002) (1 sFREQII) 9sAMASS(I) o ImlsM)
C
CHan CARD INPUT NUMBER OF DEGREES OF FREEDOM(N)
(« DAMPING CONTANTS(ALAMyAMUG)
C AND OFF DIAGONAL CONSTANT K
C
READ(599000) ALAM)CMU»GoNsK9NF
WRITE(697003)ALAMICMUIGINIKsNF
C
C#u# CALL SUBROUTINE TO FORWARD SPACE ON MASTER TAPE UNIT 9 TO START
C READING THE CORRECT TLOl ROUTINES o
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CALL TAPOS

*an TEST TO SEE IF FREQUENCIES FOR THE CPSD
CALCULATIONS ARE DESIRED
IF ( FLG2 +EQe 2 ) GO TO 40
IF ( FLG1 #EQe 1 ) GO TO 40

GO TO 50
C
CHun READ IN THE FREQUENCIES(OMEGA)
(4
40 READ(599001) ( OMEGA(I)sI=1sNF )
C
WRITE(697004)
WRITE(697005) ( IsOMEGA(I)sI=lyNF )
C
C
ChEn TEST TO SEE IF OPTIONS 192 OR 3 IS DESIRED
C
50 CONTINVE
C

GO TO ( 100+3789300)» FLG1
100 CONTINCE

C

C

C * *

C * *

(@ *# 0 P T I O N 1 *

C » *

C * L ]

(<

«

(«

C FLGl = 1 CALCULATE OPTION 1
[«

CHun FORM THE EXCITATIONS CO- AND QUAD-POWER
C SPECTRAL DENSITY

C

CALL RANLOD

(COMPLEX MATRIX INVERSION AT ALL OMEGAS)

C
C FORM THE REAL AND IMAGINARY PART OF THE
C MATRIX TO BE [NVERTED.
C
C
C*SUBROUTINE PEDAN IS CALLED
CALL PEDAN
C
CHxe FORM THE ADMITTANCE RESPONSE MATRIX
C
C

C*SUBROUTINE COMINV IS CALLED
CALL TLOl( ITAPESsIRELOCHIRROR )
IF( IRROR eNEe 0 ) GO TO 9997
C

Cunn FORM THE DEFLECTION RESPONSE CPsD

C
C*SUBROUTINE CPSD1 IS CALLED
CALL TLO1( ITAPE»IRELOCsIRROR )
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IF( TRROR oNEe 0 ) GO TO 9997
CALL PRINTA

IF ( FLG3 +EQe 0 ) GO TO 110
IF ( FLG2 #¢EQe 1 ) GO TO 110
C*SUBROUTINE SRESP1 1S CALLED

CALL TLO1( ITAPEsIRELOCH»IRROR )
IF( IRROR sNEe 0 ) GO TO 9997
WRITE(699020)
CALL PRINTB

110 IF ( FLG2 oNEe 1 ) GO TO 1000
NFILE = 0
CALL FSF(NFILE9ITAPESLERR)

C
C
C
Cren FORM THE INTEGRATION CONSTANTS FOR THE
C TRAPEZOIDAL METHOD ROUTINE
C
CALL CONS
C
Crun FORM THE JOINT DEFLECTION BY INTEGRATING
< OVER NF FREQUENCIES=COMPLEX MATRIX
< TRAPEZOIDAL INTEGRATION ROUTINE.
C
C*SUBROUTINE TRAPM 1S CALLED

CALL TLO1( ITAPEsIRELOCHIRROR )
IF({ IRROR oNEe 0 ) GO TO 9997
CALL PRINTC

IF ( FLG3 +EQe O ) GO TO 1000

C
Crin TEST TO SEE IF THE JOINT STRESS CPSD IS
« CALCULATED

C*SUBROUTINE SJNT1 IS CALLED
CALL TLO1( ITAPEsIRELOCH»IRROR )

C

IF( IRROR oNEe O ) GO TO 9997

WRITE(699010)

NL = 2

NFF = 1

CALL PRINTD(NLoNTAP3sNFF)
CH%n TEST TO SEE IF THE DEFLECTION SECOND
C MOMENT 1S DESIREDe

IF ( FLG4 ¢EQe 0 ) GO TO 1000
CALL DSECM1

C*SUBROUTINE SSECM IS CALLED
CALL TLO1( ITAPEsIRELOCSIRROR )
WRITE(699011)
NL = 2
NFF = 1

C

C###THE STRESS SECOND SPECTRAL MOMENT MATRICES ARE PRINTED IN PRINTD
CALL PRINTD(NLoNTAP3sNFF)
GO TO 1000

OoNnNONN
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a¥akaXaXaXal

300

CHun
C
CHun

4
310
CH*®

Caxn

=0 P T I O N 3 *

CONTINVE
NRI =

1
GO TO ( 3109365 )» FLG2
CALCULATE JOINT DEFLECTION-OPTION 3

CALC THE CO=-PSD ONLY

CALL RANLOD
CALC THE ADMITTANCE INTEGRAL SCALARS

CALL ADMIN3
CALC THE JOINT DEFLECTIONS

C*SUBROUTINE DJNT3 IS CALLED

CHu®

Cru®

Cru®

CALL TLO1( ITAPE#IRELOCHIRROR )
IF( IRROR eNEe O ) GO TO 9997
SUM THE JOINT DEFLECTIONS AT LIKE MODES
NO = 1
MF = M
CALL ADDMAT(NTAP8sNTAP3sNO)
TEST TO SEE IF THE STRESS 1S DESIRED

IF ( FLG3 +EQe O ) GO TO 1000
CALCULATE THE STRESSES

C*SUBROUTINE SJNT3 IS CALLED

C
Crun

C

CHauH
C
CHun
C
C
Crun

c

CHnn

CALL TLO1( ITAPEsIRELOCHIRROR )
IF( IRROR oNEe O ) GO TO 9997
WRITE(699012)

NL = 1

NFF = 1

CALL PRINTD(NL#NTAP159NFF)

TEST TO SEE IF THE DEFLECTION SECOND
MOMENTS ARE DESIRED

IF ( FLG4 ¢EQe O ) GO TO 1000
CALCULATE THE DEFLECTION SECOND MOMENT S

CALC THE SECOND MOM ADMITTANCE INTEGRAL
SCALARS

CALC THE. DEFLECTION SECOND MOMENTS

CALL DSECM3
CALCULATE THE DEFLECTION JOINT STRESS

C* SUBROUTINE DSJUNT3 IS CALLED

CHx®
365
(.22

CHun
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CALL TLOl( ITAPEs»IRELOCHIRROR )
IF ( IRROR eNEe O ) GO TO 9997
WRITE(6+9013)
NL = 1
NFF = 1
CALL PRINTD(NLoNTAP159¢NFF)
GO TO 1000
%#%% OPTION 3=DEFLECTION CPSD **¥

CONTINVE
FORM THE CO- AND QUAD-PSD AT NF FREQe

CALL RANLOD
FORM THE ADMITTANCE SCALARS=OPTION 3



CALL ADMIT3
CHun FORM THE DEFLECTION RESPONSE PSD
C*SUBROUTINE CPSD3 1S CALLED

CALL TLOl( ITAPEsIRELOCH»IRROR )

IF( IRROR oNEe 0 ) GO TO 9997
Cunn SUM THE DEFLECTION RESPONSE CPSD FOR

(4 ALL LIKE MODESe

MF = M

CALL ADDMAT(NTAP8)NTAP3sNF)

IF ( FLG3 +EQe O ) GO TO 1000
CHusn CALCULATE THE STRESS RESPONSE PsSD
C*SUBROUTINE SRESP3 IS CALLED

CALL TLO1( ITAPEsIRELOCH»IRROR )

IF{ IRROR eNEe 0 ) GO TO 9997

WRITE(699014)
NL =1
NFF = NF
CALL PRINTD(NLoNTAP159NFF)
GO TO 1000
378 CONTINVE
C
C
(4
(e * *
C * »*
C #0 P T I O N 2 %
C » *
C * *
C
C
C
(4 #%% OPTION 2=JOINT DEFLECTIONS #*#x
C
NLOOP = (M=1)%K = K¥(K=1)/2
C FORM THE CO= AND QUAD=PSD

GO TO ( 3809400 )» FLG2
380 CALL RANLOD
CALL ADMIN3
CALL TLOL(ITAPESIRELOCYIRROR)
IF ( IRROR eNEes O ) GO TO 9997

NRI = 1
NO = 1
MF = M
CALL ADDMAT(NTAPB8yNTAP3»NO)
Crxn FORM THE ADMITTANCE INTEGRAL SCALARS
CALL ADMIN2
Crun CALCULATE THE EXCITATIONS
CALL CQJD
Chn FORM THE JOINT DEFLECTION CPSD

C*SUBROUTINE DJNT2 IS CALLED
CALL TLO1l( ITAPEsIRELOCHIRROR )
IF( IRROR oNEe O ) GO TO 9997

CHxn SUM THE JOINT DEFLECTIONS WITH ALL CROSS
C MODES INCLUDED WITH LIKE MODE EFFECTSe
NRI = 2
NO = 1
MF = M=l
CALL ADDMAT(NTAPB8)NTAP2y»NO)
NO = 1

CALL SUMT(NOsNTAP2)
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CHEn SUM OPTION 2 EFFECT TO OPTION 3

NO = 2

NCN = 1

CALL SUM2(NTAP3sNTAP29NOsNCN)
CHxn TEST TO SEE IF THE SECOND MOMENT SCALARS
C IN THE FATIGUE LIFE CALC ARE TO BE
C COMPUTED.

IF ( FLG3 #EQe 0 ) GO TO 1000
C*SUBROUTINE SJUNT2 IS CALLED

CALL TLO1( ITAPE»IRELOCHIRROR )

IF ( IRROR eNEe 0 ) GO TO 9997

WRITE(699015)

NL = 2

NFF = 1

CALL PRINTD(NLNTAP159NFF)

IF ( FLG4 «EQe 0 ) GO TO 1000

CALL SECM3

CALL TLOL1(ITAPE»IRELOCYIRROR)

IF ( IRROR eNEe O ) GO TO 9997

NRI =1
NO = 1
MF = M
CALL ADDMAT(NTAP8sNTAP3yNO)
C
CHxx FORM THE SEC MOM ADM INT SCALARS
CALL SECM2
Crxn CALCULATE THE EXCITATIONS
CALL CQUD
CHxx FORM THE DEFLECTION SECOND MOMENTS

C*SUBROUTINE DSECM2 IS CALLED
CALL TLO1( ITAPEsIRELOCHIRROR )
IF( IRROR oNEe O ) GO TO 9997

NRI = 2

NO = 1

MF = M=l

CALL ADDMAT(NTAP8yNTAP2sNO)
NO = 1

CALL SUMT(NOsNTAP2)

NO = 2

NCN = 2

CALL SUM2(NTAP3sNTAP2yNO»NCN)

C

C*SUBROUTINE SECM2 IS CALLED
CALL TLO1l( ITAPEJIRELOCIRROR )
IF ( IRROR oNEe O ) GO TO 9997
WRITE(699016)

NL = 2
NFF =1
CALL PRINTD(NLsNTAP15sNFF)
GO TO 1000
400 CONTINUVE
c *%% OPTION 2=CPSD *¥*x
CHnx CALC THE CO= AND QUAD=(PSD QPTION 2)

CALL RANLOD

CALL ADMIT3

CALL TLO1(ITAPE»IRELOCIRROR)
IF ( IRROR eNEe 0 ) GO TO 9997
NRI =1

MF = M

CALL ADDMAT(NTAP8)NTAP3yNF)
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FORM THE ADMITTANCE SCALARS

CHa*
CALL ADMIT2

CHxn CALC THE EXCITATIONS FOR OPTION 2-CPSD
CALL CQCPsD

CHin CALC THE DEFLECTION RESPONSE CPsSD

C*SUBROUTINE DRESP2 1S CALLED

CALL TLO1( ITAPE»IREL=C»IRROR )

IF( IRROR oNEe O ) GO TO 9997
SUM OVER ALL CROSS=MODE EFFECTS

Cnn
NRI = 1
NO = 2#NF
MF = M=]
CALL ADDMAT(NTAPB8)NTAP2sNO)
NO = NF
CALL SUMT(NOSNTAP2)
CHxn SUM THE CROSS=MODE EFFECTS TO OPTION 3
C LIKE MODES TO GET THE TOTAL DEFLECTION
C RESPONSE CPSD
WRITE(6+9018)
CALL SUM3(NTAP3sNTAP2yNTAPS8)
C
C
CHxn TEST TO SEE IF THE STRESSES ARE DESIRED
IF ( FLG3 +EQe O ) GO TO 1000
CHax CALCULATE THE STRESS RESPONSE CPSD

C*SUBROUTINE SRESP2 1S CALLED

9985
9997

1000

CALL TLOl( ITAPESIRELOCHIRROR )
IF( IRROR oeNEe 0 ) GO TO 9997
WRITE(699017)

CALL PRINTE

GO TO 1000
WRITE(6+9990) IRR
RETURN
WRITE(699998)
WRITE(6+9999) IRROR
CONT INUE
WRITE(659019)

CALL UNLOAD(NTAP1)
RETURN

7000 FORMAT(1HOs»16HOPTION CONTROLS THFLAG 1=1295X97HFLAG 2=1295X»
17HFLAG 3=1295X9THFLAG 4=1295Xs» THNPLATE=1495X9 THNBEAMS=14///)

7001 FORMAT(10X#32HNATURAL FREQUENCIES(RADIANS/SEC)s10X»18HGENERALIZED
1MASSES//)

7002 FORMAT(20X9I1595X9E14e7910X9sEL1447)

7003 FORMAT(1HO» 7THLAMBDA=F124695X 93HMU=F 1266 95X92HG=F12e695X 92HN=15
15X92HK=1595X93HNF=15////)

7004 FORMAT(1H1931HCROSS=PSD FREQUENCIES(RAD/SEC) ///)

7005 FORMAT(1X9I595X9E1447)

8888 FORMAT(6110)

8999 FORMAT(1H1925X9»74HRANDOM VIBRATION ANALYSIS SYSTEM FOR COMPLEX STR
lIUCTURES ( R ANV IB ) ///7)

9000 FORMAT( 3F104093110 )

9001 FORMAT(TF1040)

9010 FORMAT(1H1940X9»26HSTRESS COVARIANCE MATRICES ////)

9011 FORMAT(1H1s40X938HSTRESS SECOND SPECTRAL MOMENT MATRICES ////)

9012 FORMAT(1H1s40X938HSTRESS COVARIANCE MATRICES (REAL PART) ///)

9013 FORMAT(1H1940X949HSTRESS SECOND SPECTRAL MOMENT MATRIX (REAL PART)
1 1110

9014 FORMAT(1H1940X925HSTRESS CROSS PSD MATRICES //7)
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9015 FORMAT(1H1»40X9»26HSTRESS COVARIANCE MATRICES ////)

9016 FORMAT(1H1940Xs39HSTRESS SECOND SPECTRAL MOMENT MATRICES ////)

9017 FORMAT(1H1s40X¢25HSTRESS CROSS=PSD MATRICES ////)

9018 FORMAT(1H1»40X ¢ 30HDEFLECTION CROSS PSD MATRICES ////)

9019 FORMAT(1HO#30Xs58H R A NV I B PROGRAM I s CcoMP
1LETED )

9020 FORMAT(1H1940X»25HSTRESS CROSS=PSD MATRICES ////)

9990 FORMAT(28H ERROR IN READTP=ERROR CODE=I5)

9998 FORMAT(104H 5 INSTRUCTION FIELDS OF THE CARD THAT TLO1 WAS TRYING

1TO INTERPRET AT THE TIME AN ERROR WAS ENCOUNTERED )

9999 FORMAT( 5(5Xs110) )
END
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SUBROUTINE SCALE

$I1BFTC SCALE* DECK

SUBROUTINE SCALE(FREQ¢NFREQ9SCAL)

C##% SUBROUTINE TO CALCULATE THE ADMITTANCE INTEGRAL SCALE FACTOR
C AND SCALE THE FREQUENCIES
c##% FREQ=THE SCALED FREQUENCIES
c##* NFREQ=NO OF FREQUENCIES
c##% SCALE=THE SCALE FACTOR
C SCAL SCALING FACTORs DETERMINED BY EXAMINING THE MAGNITUDE
C OF THE FIRST NATURAL FREQUENCY. THIS ROUTINE WILL ONLY
C SCALE FREQUENCIES IN THE RANGE OF ( 0 TO 1005000 )e AFTER
C THE SCALING FACTOR IS FOUND ALL FREQe WILL BE SCALED.
C #x#% (FREQUENCY RANGE)* * * ¥ % % % % * ¥ ¥ % * » ®SCALE FACTOR
c 0 TO 100 INCLUSIVE 10
C GREATER THAN 100 AND LESS THAN OR EQUAL TO 19000 100
c GREATER THAN 1,000 AND LESS THAN OR EQ TO 109000 1000
C GREATER THAN 105000 AND LESS THAN OR EQ TO 1005000 109000
C
C
C AFTER THE QUOTIENT HAS BEEN FOUND THE RESULT IS DIVIDED
C BY THE SCALE FACTOR CUBED TO OBTAIN THE CORRECT RESULTSe
< THIS ROUTINE WILL SCALE THE FREQUENCIESs THERE WILL BE
C AN OVERFLOW IN THE CALCULATIONS OF THE ADMITTANCE
C INTEGRALS IF THE FREQUENCIES ARE NOT SCALED.
C
C
DIMENSION FREQ(1)
DO 100 I=295
P=10%%]
IF(FREQ(1)=P)20+209100
20 SCAL = P/10e
GO TO 200
100 CONTINVE
200 DO 300 I=1sNFREQ
300 FREQtI) = FREQ(I)/SCAL

RETURN
END
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SUBROUTINE TAPOS

$IBFTC TAPOS* DECK

ﬂﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬂﬁﬁﬁﬂﬁﬁﬁn

CH®®

100
10

20

CRe®

200
210

220

Crun

300

416

SUBROUTINE TAPOS
COMMON /BLK3/FLG1FLG2sF
INTEGER FLG1l» FLG2s FLG3

SUBROUTINE TO POSIT
ON THE MASTER TAPE UN
CROSS POWER SPECTRAL
AND 3 o

FLG1 =1
= 2

= 3

FLG2 = 1
2

FLG3 = 0
= 1

FLG4 = 0
= 1

ROUTINE FSF IS USED T
OF FILE MARKS o

ITAPE = 9
GO TO ( 100s 2009 300 )»

OPTION b

GO TO ( 10s 20 )» FLG2
NFILE = 5
GO TO 500
NFILE = 5
GO TO 500

OPTION 2

GO TO ( 2109 220 )» FLG2
NFILE = 3

GO TO 500

NFILE = &

GO TOo 500

OPTION 3

GO TO ( 310s 320 )» FLG2

LG3yFLG4
y FLG&4

ION TO THE START OF THE TLOl ROUTINES
IT 9 FOR THE JOINT DEFLECTIONS AND
DENSITY CALCULATIONS FOR OPTIONS 1s 2»

OPTION 1
OPTION 2
OPTION 3

JOINT DEFLECTIONS
CROSS PsSD

NO STRESSES
STRESSES

NO DEFLECTION SECOND MOMENTS
DEFLECTION SECOND MOMENTS

O DO THE FORWARD SPACING OF THE NUMBER

FLG1



310 NFILE = 1
GO To 500

320 NFILE = 2

500 CALL FSF ( NFILEs ITAPEs LERR )
RETURN
END
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SUBROUTINE RANLOD

$IBFTC RANLO# DECK

SUBROUTINE RANLOD
FORCE CROSS POWER SPECTRAL DENSITY GENERATION PROGRAM

DEFINITION OF OPTION FLAGS IN COMMON BLK3
FLGl = 1 SOLUTION OPTION 1
= 2 SOLUTION OPTION 2
= 3 SOLUTION OPTION 3
= 1 JOINT DEFLECTIONS
= 2 CPsD
FLG3 AND FLG4 ARE NOT USED IN THIS PROGRAM
MISCELLANEOQOUS
NFREQ = NOe OF NATURAL FREQUENCIES
NRTNDS= NOe OF DeOsFe (RETAINED NODES)
KDIG = NOes OFF DIAGONAL TERMS DESIRED
NF = NOs OF SELECTED CPSD FREQUENCIES
COMMON/BLK1/FREQ9AMASS » OMEGA
COMMON/BLK2/NFREQINSIZE »GoALAM9CMyKDIGHNF
COMMON/BLK3/FLG1 sFLG29FLG3yFLGA
COMMON/BLK4/IT59IT69 ITAPE9JTAPEsIFILE9IMAToIRRINAME sNDIM»C
COMMON/BLKS5/N19N29yCRD19CRD2sAREASIPT
COMMON/BLK6/PHI 9 CF o QF
INTEGER FLGLsFLG29FLG39FLG4
DIMENSION FREQ(25)9AMASS(25)90OMEGA(100)

FLG2

[aNa¥a¥aXalaRala¥a¥a¥aXaXaXa)

DIMENSION IPT(4)sCRD1(100)9CRD2(100)9AREA(100)9»PHI(100)
DIMENSION CF(85985)9QF(85985)9C(12)
DIMENSION TITLE(14)
(@ 222222222 222 22 ad il ol i TAPE AND 1/0 INITIALIZATION SECTION 33533 33 3 % %
I3FLG = 0
IT5 = 5
IT6 = 6
ITAPE = 17
JTAPE = 14
IFG = FLG2
IF ( FLG]l ¢EQe 1 ) FLG2 = 2

IFILE = 0
IMAT = 0
IRR = 0
NAME = 0

NDIM = 85
CRERERR SPECIAL HANDLING IS REQUIRED FOR OPTe 2

C ASK QUESTION = IS THIS OPTION 2
IF (FLG1eNEs2) GO TO 19
C
I13FLG = 2
FLGl1 = 3
CRuuEn OPTION 3 IS DONE FIRSTs THEN OPTION 2 #DIFFERENT TAPE
C SETUP REQUIRED FOR JeDe AND CPSD
19 IF (FLG1=1) 409404920
20 IF (FLG1=2) 30030040
30 REWIND JTAPE
IF (FLG2-1) 40940450
40 REWIND ITAPE
50 IF (I3FLG=2) 55955453
53 IF (FLGZ=2) 8002109210
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55 READ(IT591000) TITLE
C

<
READ(IT591001) (IPT(I)elI=194)
READ(IT5+1002) DsCXsCY
READ(IT591001) N1sN2
READ(IT591002) (CRO1(I)sl=1sNl)
READ(IT5+1002) (CRD2(I)el=1sN2)
IT= IPT(1)
GO TO (60970)s IT

READ AREAS

nNnn

READ(IT591002) (AREA(I)9sI=19NSIZE)
GO TO 80

o
o

CALCULATE AREAS

~
(=]

CALL ARIA

GO TO (100990)s FLG2

@
o

CPSD SOLUTION=NOe OF FREQUENCIES EQUAL NF

NnNNON (2 ¥aXa! [aXaNal

ILIM = NF
GO TO 130

O
o

JOINT DEFLECTION SOLUTION

100 GO TO (11091109120)9FLG1

n onn

110 ILIM = (NFREQ=1)#KDIG = (KDIG*(KDIG=1))/2

GO TO 130
120 ILIM = NFREQ

130 READ(IT591002) (PHI(I)sI=19ILIM)
IF (I3FLG = 2) 13151319135
C
(4

131 WRITE(IT692000)
WRITE(IT692001)
WRITE(IT692002) TITLE
WRITE(IT692003)
WRITE(IT692004) (IPT(I)eI=104)
WRITE(1T692005)D0eCXsCY
WRITE(IT692006) N1sN2
WRITE(IT692007)
WRITE(IT692008) (CRD1(I)oI=19N1)
WRITE(IT692009)
WRITE(1T692008) (CRD2(I)sI=19sN2)
WRITE(IT692010)
WRITE(IT692008) (AREA(I) 9I=19NSIZE)
135 WRITE(IT692011)
WRITE(IT692008) (PHI(I)osI=1yILIM)
CRERERERRENNRNRNRHRERXN%E CALCULATE CT AND THETA
C FOR PROGRESSIVE WAVE

CHENBARAERRRRERRRERRRNRRR [NPUT DATA SECT TON 36383054030 30 0480596 36 30 03000 36 36 3030036 30 0600 96 3

COMPUTE NOe OF FREQS FOR LIMIT ON READING PHI»S

CHERREMERRRRRRNRRRNXRXXNE PRINT INPUT SECTION P I X TR R RN R R S L

FT2 222222222222 2 2 2 2 2 8 2
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IF(I3FLG=2) 136913569134
134 WRITE(IT6s2014)
GO TO 21¢
136 IF (IPT(2)=1) 16041609140
14C  CALL CONST(CX»CY9CTH»THETA)
WRITE(IT692012)
WRITE(IT692013) CT9THETA
REARRANGE COORCINATES FOR SEPERATION CALCULATION IN NCISCR

160 DO 170 I=1sN1
CRDL(I)=CRD1(I+1)
170 CONTINVE
DO 180 I=1sN2
CRD2(I1)=CRD2(1I+1)
180 CONTINUVE
Nl = N1 = 2
Nz = N2 = 2
ASSURE THE FREQUENCIES ARE STORED IN CMECA
IF(FLG2~1) 1909190210
150 DO 200 I=1sNFREQ
OMEGA(I)= FREQ(I)
200 CQONTINUEL

SET UP TO CALL GENERATION ROUTINZ = NCISC

v}

IS THIS A JOINT DEFLECTICN CPTICK 2 SCLUTION
210 GO TO(220924C)s FLGZ

YZS = JOINT DEFLECTION
220 GO TO(24092309250)s FLG1

YES - OPTION 2

230 ILIM = NFREQ =1
KLUIM =
GC TS 260
24G  KLIM = NF
ILIM = 1
GO TO 260
250 ILIM = 1
KLIM = NFREQ

260 WRITE (IT7692016)
CALL NOISOR(ILIMIKLIMIOICTYTHETAICXCY)

GO TO (280s 2709 280)sFLGL
270 END FILE JTAPE

RCWIND JTAPE

GO TO (2809290)s FLGZ
250 END FILE ITAPE

FiS IS AN OPT 2 SCLUTICNs THE PROGRAM MUST 32 RECYCLED

R RN NI RRAARFRARXRNRKIRR CLOSE OFF TAPES 355033039 3 36 3 536 503 363630 5 5038 3 30 % 30 o



GO TO 19
320 IF ( FLG1 #EQe 1 ) FLG2 = IFG

WRITE(IT692015)

RETURN
C
CH UERERRMARREEXRXRREARXARE [ N P UT F ORMAT S #EFENFRERXXHHHEXRARER
9

1000 FORMAT(14A6)

1001 FORMAT(7110)

1002 FORMAT(7F1040)

CHREXERKRBERREARRERRNERER®E O U TP U T F O R MA T S HMMEEREIEXIMNEIEENNR
C

2000 FORMAT(1H1950X928HRANDOM LOADING MODULE OUTPUT///)

2001 FORMAT(1HOs86HFORCE CROSS POWER SPECTRAL DENSITY FOR DECAYED PROGR
1ESSIVE WAVES FOR USE WITH PANEL = )

2002 FORMAT(1H »14A6///)

2003 FORMAT(1HO#55X#18HI NP UT D AT A//)

2004 FORMAT(1HO9104HTHE FOLLOWING FOUR OPTIONS HAVE BEEN SELECTED (THEY
1 APPEAR IN THE ORDER IN WHICH THEY WERE CARD INPUT) =//1Xs16HOPTIO
2N(S) (1) = 9129 8H (2) = 91298H (3) = 912e8H (&) = 912/)

2005 FORMAT(1HO»28HPARAMETER VALUES ARE = D = 3E1548/24Xs 5HCX = »E15.
18/24Xs S5HCY = »E15e8/)

2006 FORMAT(1HOy 66HNUMBER OF COORDINATES IN THE DIRECTION OF CYCLIC NO
10E NUMBERING = »13/1Xy 94HNUMBER OF COORDINATES IN THE DIRECTION -
2ERPENDICULARCTO THE CYCLIC NODE NUMBERING DIRECTION = 13/)

2007 FORMAT(1HOs 60HORIGIN=TO=-NODE LINE DISTANCES IN THE CYCLIC DIRECTI
10N ARE =)

2008 FORMAT(1HO»S5E16e7/(EL1TeT795E1647))

2009 FORMAT(1HO» 74HORIGIN=TO-NODE LINE DISTANCES PERPENDICULAR TO THE
1CYCLIC DIRECTION ARE = )

2010 FORMAT(1HO942HAREA ASSOCIATED WITH EACH RETAINED NODE = )

2011 FORMAT(1HO)»4OHPRESSURE POWER SPECTRAL DENSITIES ARE =)

2012 FORMAT(//1HO»28H*#*#%COMPUTED CONSTANTSH*¥**#%)

2013 FORMAT(1HO938HTRACE VELOCITY OF PRESSURE WAVEs CT = 3E1548/1X»66HA
INGLE BETWEEN TRACE WAVE PROPAGATION DIRECTION AND X=AXISs THETA =
29E1548)

2014 FORMAT(///1HO»102H*#%*%x THIS IS AN OPTION 2 SOLUTION - RESULTS OF
10PTION 3 APPEAR ABOVE FOLLOWED BY OPTION 2 BELOW #¥¥¥% )

2015 FORMAT(1HOp 29H¥*%#%* GENERATION COMPLETE ¥*#¥x)

2016 FORMAT(1HO»75HTHE FOLLOWING FORCE CROSS POWER SPECTRAL DENSITY MAT
1RICES WERE GENERATED = )

END
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SUBROUTINE ARIA

$IBFTC ARIA** DECK

aNaNaNaRaNaNaNaNaNalaNa¥aXala¥aXa)

422

100

SUBROUTINE ARIA
THIS ROUTINE CALCULATES THE NODAL AREAS FOR THE RETAINED
NODES IN A RECTANGULAR PANEL CONFIGURATIONe THE GRID CAN
HAVE UNEQUALLY SPACED COORDINATES IN EITHER OR BOTH THE
X AND Y DIRECTIONe THE COORDINATE ORIGIN CAN BE (0+0) OR

(X09YO)e

DESCRIPTION OF CALLING SEQUENCE

le X=ARRAY THE SET OF X=COORDINATES FOR THE RETAINED

CRD1 NODESs WHERE X(1) AND X(LAST) ARE THE

BOUNDARY VALUES ~INPUT

2e Y=ARRAY THE SET OF Y=COORDINATES CORRESPONDING =-INPUT

CRD2 WITH X = INPUT
3e NX=N1 THE NUMBER OF RETAINED NODES IN THE X=DIRECTION
4o NY=N2 THE NUMBER OF RETAINED NODES IN THE Y=DIRECTION
5e AREA THE SET OF AREAS FOR RETAINED NODES = OUTPUT

L IS A COUNTER L=19NOe OF RETAINED NODES = NX*NY
COMMON/BLK1/FREQ»AMASS » OMEGA

COMMON/BLK2/NFREQyNSIZE #GoALAM9»CMyKDIGHNF
COMMON/BLK3/FLG1sFLG29FLG3sFLG4A
COMMON/BLK&4/1T591T6s ITAPEsJTAPEs IFILEs IMAT9IRRoNAME sNDIM»C
COMMON/BLK5/N19N2yCRD19»CRD29AREAYIPT

COMMON/SLK&/PHI »CFQF

INTEGER FLG19FLG29FLG3sFLG4A

DIMENSION FREQ(25)9AMASS(25) 9OMEGA(100)

DIMENSION IPT(4)sCRD1(100)sCRD2(100)¢AREA(100)sPHI(100)
DIMENSION CF(85985)sQF (85985)9C(12)

L =20
M= Nl -1
N = N2 - 1

DO 100 I=2yN

DELY = (CRD2(I+1)= CRD2(I=1))/440
DO 100 J= 2/9M

L =L +1

AREA(L) =(CRD1(J+1)= CRD1(J-1))#DELY
CONTINVE

RETURN

E=D



SUBROUTINE CONST

SIBFTC CONST* DECK

[a BN s N aNaNaNaNa¥al

10

20
30

40

50

60
100

SUBROUTINE CONST(CXsCY9sCToTHETA)
THIS ROUTINE CALCULATES THE TRACE VELOCITY (CT) AND
THETA - THE ANGLE BETWEEN DIRECTION OF SOUND PROPAGATION

AND X AND Y AXIS OF PANEL IN THE CASE OF A PROGRESSIVE
WAVECX IS THE PHASE VELOCITY ALONG PANEL IN X=DIRECTION
CY IN Y=DIRECTION.

CALCULATE CTe

IF (CX) 209410020

CT = QY

THETA = 1457079
GO TO -100

IF (CY) 40930040

CT = CX
THETA = 060

GO TO 100
THETA = ASIN( 10/(SQRT(1¢0 + (CY/CX)%%2)))

IF (THETA = 0e2) 50950060

CT = CX*COS(THETA)
GO TOo 100

CT = CY#SIN(THETA)
RETURN
END
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SUBROUTINE NOISOR

SIBFTC NOISO* DECK

NONOONAN

VS wN e

20
30

40

50
60
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SUBROUTINE NOISOR(ILIMsKLIMeDsCToTHETA9CXsCY)
SUBROUTINE NOISOR SIMULATES TWO DIFFERENT NOISE SOURCE
CONDITIONSe (1) NORMAL INCIDENCE WAVES - OCCURS WHEN THE
TRAIN OF WAVE FRONTS ARE PARLLEL TO THE PANEL.

(2) PROGRESSIVE WAVE = OCCURS WHEN THE TRAIN

OF INCIDENT PLANE WAVE FRONTS ARE NOT PARALLEL TO THE
PANEL FACEe

COMMON/BLK1/FREQsAMASS » OMEGA

COMMON/BLK2/NFREQyNSIZE 9GoALAMyCMyKDIGyNF

COMMON/BLK3/FLGLl9FLG29FLG3yFLGS

COMMON/BLK&/IT591T6s ITAPEsJTAPESIFILEs IMAT 9 IRR9NAME 9NDIM,C

COMMON/BLKS5/N19N29CRD19CRD29AREAYIPT

COMMON/BLX6/PHI s CFyQF

INTEGER FLG1sFLG29FLG39FLG4

DIMENSION FREQ(25)9AMASS(25)9OMEGA(100)

DIMENSION IPT(4)sCRD1(100)9CRD2(100)9AREA(100)sPHI(100)
DIMENSION CF(85985)9QF (85985)9C(12)
CSTHET = COS(THETA)

SNTHET = SIN(THETA)

IF (CX) 19292

CSTHET = =COS(THETA)

IF (CY) 39494

SNTHET = =SIN(THETA)

IF (IPT(4)=1) 59596

DUM = SNTHET

SNTHET = CSTHET

CSTHET = DUM

NPHI = 0

DO 600 L=1pILIM

IF (ILIM=1) 20020910
IF ILIM = 19 THEN THIS IS NOT JOINT DEFLECTION OPT 2 o

JOINT DEFLe OPTe 2

LL = L + 1

KLIM = L + KDIG
IF(KLIMeGTeNFREQ) KLIM=NFREQ

GO TO 30
OUTER LOOP = 1
LL =1

DO 500 K = LLoKLIM

NPHI = NPHI + 1

OMEGL = OMEGA(L)

I[F (ILIM=1) 50950040

OMCT = (OMEGL + OMEGA(K))/240

GO TO 60

OMCT = OMEGA(K)

PHIO = PHI(NPHI)

OMG = OMCT

OMCT = OMCT/CT

BEGIN ELEMENT BY ELEMENT MATRIX GENERATION = FORMED IN THE
UPPER TRIANGULAR AND TLACE IN THE LOWER
DO 400 += 19NSIZE

ARI = AREA(I)

DO 300 J=IyNSIZE

AR = ARI*AREA(J)



CHREXRRMIXHH R RRRH AN R AR RN ENHSEPARATION CALCULAT TONS 338338365 36 3636 3 3 3 3436 4 %

70

80
90
100

110
120

N1lJ = MOD(JsN1)
N1I = MOD(IsN1)
IF (N1J) 80970980

N2J = J/N1
N1lJ = N1
GO TO 90

N2y =J/N1 + 1
IF (N1I) 11091009110

N2T = I/N1
N1I = N1
GO TO 120

N2I = I/N1 + 1
SEP2 = CRD2(N2J) = CRD2(N2I)
SEP1 = CRD1(N1J) = CRD1(N1I)

C 333333 3 3 3 3 58 3 3 3k 33 % K K 5 3 24 3 3 3 3 9 3 3 3 36 36 3 6 3 3 36 I I 3 I I I 3 3 6 3 3 I 3 3 33 3 I I W I3 X

C

C
130

C
140

150

160

170

180
190

200

210

220

300
400

500
600

CHECK IF A DIAGONAL ELEMENT

IF (I = J) 15001300150

CF(IsJ)= AR¥PHIO

CHEGK IF QF(IsJ) IS NEEDED

IF (FLG1=3) 14093009140

QF(IsJ)= 040

GO TOo 300

EXYSQ = SQRT(SEP1##2 + SEP2%#2)

EXPON = EXP(=D*EXYSQ)

CHECK IF NORMAL INCIDENCE OR PROGRESSIVE WAVE
IF (IPT(2)=1) 18091700180

NORMAL INCIDENCE

CP2= 140

GO TO 190

PROGRESSIVE WAVE

P2 = OMCT#(SEP1*CSTHET 4 SEP2%#SNTHET)
CP2 = COS(P2)

CF(IsJ) = ARX¥PHIO*EXPON*CP2

CF{Jol) = CF(I9J)

CHECK IF QF(IsJ) 1S NEEDED

IF (FLG1 = 3) 20093009200

CHECK IF NORMAL INCIDENCE OR PROGRESSIVE WAVE
IF (IPT(2)=1) 22092109220

NORMAL INCIDENCE

QF (I9J)= 040

QF (JseI)= QF (19 J)

GO TO 300

PROGRESSIVE WAVE

QP2 = SIN(P2)

QF(I9J) = AR¥PHIO®EXPON*QP2

QF(Jel) = =QF(IsJ)

CONTINUVE

CONTINVE

CALL OUTPUT(NPHI »OMG)
CONTINVE

CONTINVE

RETURN

END
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SUBROUTINE OUTPT

$IBFTC OUTPUT DECK
SUBROUTINE OUTPT(NPHIy»OMG)
C THIS SUBROUTINE HANDLES THE OUTPUT FOR EACH FREQUENY»
C BOTH THE PRINTED OUTPUT AND THE BINARY TAPESe
(4 NPHI IS THE CURRENT FREQUENCY NUMBER
COMMON/BLK1/FREQ9AMASS 9y OMEGA
COMMON/BLK2/NFREGINSIZE »GoALAMyCMyKDIGHNF
COMMON/BLK3/FLG19FLG29FLG39FLG4
COMMON/BLK#/ITS'lT69ITAPEoJTAPEDXFILE'lMAToIRRoNAMEoNDlM.C
COMMON/BLK5/N19N2yCRD1sCRD29AREAWIPT
COMMON/BLK6&/PHI 9CFyQF
INTEGER FLG1sFLG29FLG39FLGA
DIMENSION FREQ(25)9AMASS(25)9OMEGA(100)

DIMENSION IPT(4)sCRD1(100)9CRD2(100)9AREA(100)sPHI(100)

DIMENSION CF(85985)sQF (85985)9C(12)
CHEBERAREREHRILIHRHRH R MR HAPRINT SECT T ONH 43336 36 30963t J3E 30 0099636 3000 300 06 30 303606 30000

IF (IPT(3)=NPHI) 200910910

10 WRITE(IT692000) NPHI» OMG

PRINT CF(OMEGA (NPHI))

[aNaka) n n

DO 20 IROW=1sNSIZE
WRITE(IT692001) IROWs (CF(IROWsJ) sJm19NSIZE)

20 CONTINUE

TEST IF QF(OMEGA) IS NEEDED=IE YES IF EITHER OPTION 1 OR 2
IF(FLG1=2) 309309200

30 WRITE(IT692002) NPHI» OMG

PRINT QF (OMEGA (NPHI))

[aNaXa! n [aXal

DO 40 IROW =1sNSIZE
WRITE(IT692001) IROW» (QF(IROWeJ) »Jm1sNSIZE)

40 CONTINVE
CHREXERIHXRHNRAR NN AN AR RH %X TAPE GENERATION SECT [ ON 23 36 3333 4339 36 3303 3 4

C
C FIRST DETERMINE WHETHER JOINT DEFLECTIONS OR CPSD

C
200 IF(FLG2-1) 21092109 300

(<
crunnnnxx JOINT DEFLECTIONS

g TEST FOR OPTION 2 OR 3
chO IF (FLG1l=2) 22092209250
g*’*** OPTION 2

C220 IFILE = O

IMAT = 0
CALL WRTETP(CFoNDIMyNAMEsNSIZE¢NSIZE»CoIFILEsIMAT»ITAPE,IRR)
CALL WRTETP(QF sNDIMsNAMEsNSIZEINSIZE9sCoIFILE IMATsJTAPEIRR)

GO TO 500
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Ce#xns OPTION 3
250 CALL WRTETP(CFoNDIMyNAME sNSIZE yNSIZEsCoIFILE» IMAT»ITAPE IRR)

GO TO 500
giifliiip CcPSD
g TEST FOR OPTION 19290R 3
C300 GO TO (31093309350)» FLG1
é"**i OPTION 1

310 END FILE ITAPE
CALL WRTETP(QF ¢NDIMsNAMEsNSIZE9NSIZEsCoIFILE9IMATITAPE,IRR)

CALL WRTETP(CFsNDIMyNAMEsNSIZEJNSIZEsCoIFILEs IMATSITAPEIRR)

GO TO 500
C
CH*xxxx OPTION 2
C

330 END FILE JTAPE
CALL WRTETP(CFoNDIMsNAMEsNSIZE)NSIZEsCoIFILEs IMATsJTAPE,IRR)

CALL WRTETP(QF yNDIMyNAME sNSIZE yNSIZE 9Co IFILE2IMAT»JTAPE IRR)

GO TO 500
C
CH*#xux OPTION 3
<

350 END FILE ITAPE
CALL WRTETP(CFoNDIMyNAME sNSIZEyNSIZEsCoIFILE9IMAT»ITAPEIRR)

TAPE WRITING COMPLETE = TAPE CLOSEOFF DONE IN MAIN PROGRAM

TEST IF ERROR FLAG IRR HAS BEEN SET

[aXaNakaNal

500 IF (IRR) 51095209510
510 WRITE(IT692003) IRRs FLGLl9FLG2yNPHI
CALL EXIT
520 RETURN
C

CHERIMIMIRAIMNIIEIHRREKHAKNUNRE O R M A T S HHHMHHNRARRRLNHRRARHARERARAR
C
2000 FORMAT(1H192X914HFREQUENCY NOe #I1393Xs14HCF(I9J) MATRIX3X»

1 8HOMEGA = 4E1548//)
2001 FORMAT(1HO9I591P6EL16e7/(E22eT95E1647))
2002 FORMAT (1H192X»14HFREQUENCY NOes 91393X914HQF (I9J) MATRIX$3X»

1 8HOMEGA = »E1548//)
2003 FORMAT(1HO92X933HERROR RETURN FROM WRTETP » IRR = »1392X»

1 THFLGl = 9I1392Xs THFLG2 = 91392Xs THNPHI = »13)
END
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SUBROUTINE PEDAN

$IBFTC PEDAN* DECK
SUBROUTINE PEDAN

C
o
C
CHR##PEDAN*%** IMPEDANCE MATRIX(PEDAN)
(< SUBROUTINE TO FORM THE REAL AND [IMAGINARY PART
c OF THE ADMITTANCE MATRIX BEFORE INVERTING
C
o
C
COMMON /BLK1/ FREQ»AMASS»OMEGA
COMMON /BLK2/ MyN9GopALAMICMUSK yNF sNPLATE yNBEAMS
DIMENSION AMASS(25)9C(90990)9STIFF(90990)9sOMEGA(100)¢B(16)>
b AMAT(90990) 9FREQ(25) 9 IPARAM(5)
DIMENSION BMASS(25)
EQUIVALENCE ( CoSTIFF )
NTAP1 = 10
NTAP14 = 14
NTAP15 = 15
NTAP16 = 16
REWIND NTAP1
REWIND NTAP1l4
REWIND NTAP15
REWIND NTAP16
CH*x FORM THE REAL PART OF THE IMPEDANCE MATRIX
C #OMEGA*%#2AMASS(I) + STIFF(I1sJ)
C
NAME = 0
NMAT = 0
NFILE = 0
CHx READ IN THE STIFFNESS MATRIX( STIFF )
<
CALL READTP(STIFF 990 9sNAMEsNsNsBINFILEsNMATyNTAPL1»IRR)
IF ( IRR NEe 0 ) GO TO 9985
(=
NAME = 0
NMAT = 0
NFILE = 3
CALL READTP(BMASSs19sNAME»19NeBoNFILEsNMAT9NTAPL1sIRR)
IF ( IRR eNEe 0 ) GO TO 9985
C
NAME = 0
NMAT = 0
NFILE = 0
Crun
C START LOOP ( NF TIMES )
C
DO 200 II = 1)NF
C
C

DO 150 I = 1sN

DO 150 J = 1N

IF (I «EQe J ) GO TO 100
AMAT(I9J) = STIFF(1sJ)

GO TO 150
100 AMAT(IsJ) = =OMEGA(II)**#2%BMASS(I) + STIFF(IsJ)

428




«

c
C

150

200

CONTINUVE

CALL WRTETP( AMAT990sNAMEsNsNsBoNFILEINMAT9NTAPL6#IRR )
IF ( IRR eNEe 0 ) GO TO 9986

CONT INVE

C##%#READ IN THE DAMPING MATRIX C(NXN)

250

READ(599002) ((C(IsJ)sJ=1oN)oI=1sN)
WRITE(699003)

DO 250 I = 1N

WRITE(699004)I9( C(IoJ)oJm=lsN )
CONTINVE

C
C#%#FORM THE IMAGINARY PART OF THE IMPEDANCE MATRIX

C
C

C

[N g} nn

* % %

OMEGA*C(1»J)

NAME = 0
NMAT = 0
NFILE = 0

START LOOP .

300

500
510

9985

9986

DO 400 II = 1sNF

DO 300 I = 1N
DO 300 J = 1N
AMAT(I9J) = OMEGA(II)*C(1sJ)

CALL WRTETP( AMATs90sNAMEsNsNsBsNFILEsNMATINTAP155IRR)
CALL WRTETP( AMAT$909sNAMEsNsNsBsNFILEsNMATINTAP15+IRR)
IF ( IRR oNEe 0 ) GO TO 9986

CONTINUVE

END FILE NTAP15

END FILE NTAP16

REWIND NTAP15

REWIND NTAP16

IF ( N oLEe 50 ) GO TO 500
IPARAM(1) = &4

GO TG 510
IPARAM(1)
IPARAM(2)
IPARAM(3)
IPARAM(4)
IPARAM(5)
NAME = O
NMAT = 0

NFILE = 0
CALL WRTETP( IPARAM»1sNAME»1959BsNFILEsNMATINTAP14sIRR )

IF ( IRR oNEes 0 ) GO TO 9986
END FILE NTAPl4

RETURN

WRITE(699990) IRR

CALL EXIT

WRITE(699991) IRR

N

N*N + 3

NF

M

NPLATE + 2*NBEAMS
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9002
9003
9004
9990
9991

430

CALL EXIT

RETURN

FORMAT(7F1040)

FORMAT (1H1»40X » 14HDAMPING MATRIX //// )
FORMAT (1HO»I591PTE1606/(E226696E1606) )
FORMAT (28H ERROR IN READTP=ERROR CODE=15)
FORMAT (28H ERROR IM WRTETP=ERROR CODE=1S5)
END



SUBROUTINE PRINTA

$IBFTC PRNTA®* DECK
SUBROUTINE PRINTA

C
C
CHin THE DEFLECTION CROSS=PSD MATRICES FOR OPTION 1
C ARE PRINTED
C
C
<
COMMON/BLK1/FREQ»AMASS s OMEGA
COMMON/BLK2/MsN9GoALAMICMUIK sNF sNPLATE 9y NBEAMS
DIMENSION A(90»90)sFREQ(25)9sAMASS(25)9»OMEGA(100)9B(16)
NTAPE = 15
ITAPE = 16
REWIND NTAPE
REWIND ITAPE
NAME = 0
NMAT = 0
NFILE = 0
WRITE(699000)
C
C
4
CH##%CYCLE ON NUMBER OF FREQUENCIES

DO 1000 Il = 1#NF

WRITE(699005)

WRITE(699001) OMEGA(II)

CALL READTP(A9909sNAMEgNsNsBoINFILEINMATINTAPEs IRR)

IF ( IRR oNEe 0 ) GO TO 9985

DO 100 I = 1N
WRITE(699002)I» (AlIsJ)sJ=1sN)
100 CONTINVE
WRITE(699005)
WRITE(699003) OMEGA(II)
CALL READTP(A9»909sNAME sNyNsBsNFILEINMATy ITAPEsIRR)
IF ( IRR eNEe 0 ) GO TO 9985

DO 200 I = 1N
WRITE(699002) 19 (A(I9J)sJ=1sN)
200 CONTINVE
1000 CONTINVE

REWIND NTAPE
REWIND ITAPE
RETURN
9985 WRITE(699990) IRR
CALL EXIT
RETURN
9000 FORMAT (1H1950X929HDEFLECTION CROSS PSD MATRICES ////)
9001 FORMAT(1HO»10X9»26HDEFLECTION CO=POWER) FREQ=E14e7912H (RAD/SEC) /
/77 )
9002 FORMAT(1HO9»I591PTEL66/(E220696E1646) )
9003 FORMAT(1HO#10X9¢28HDEFLECTION QUAD=POWER)» FREQ=El4¢7912H (RAD/SEC)

1 7/7 )
9005 FORMAT(1HO)
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9990 FORMAT(28H ERROR IN READTP=ERROR CODE=IS5)
END
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SUBROUTINE PRINTB

$IBFTC PRNTB* DECK

NnONNNOON

C

SUBROUTINE PRINTB

THE STRESS CROSS=PSD MATRICES ARE PRINTED FOR

PLATES AND BEAMS FOR OPTION 1.

COMMON/BLK1 /FREQ9»AMASS » OMEGA
COMMON/BLK2/MsN»GoALAMICMUSK sNFoNPLATE9»NBEAMS
COMMON/BLK3/FLGLl 9FLG29yFLG39FLG4

INTEGER FLGlsFLG29FLG3FLG4

DIMENSION FREQ(25)9AMASS(25)9OMEGA(100)9S(8e8)9B(16)9SB(696)

NTAPE = 3

REWIND NTAPE
NAME = 0
NMAT = 0
NFILE = 0

C#%]F NPLATE EQUALS 0 = SKIP PLATE PRINTOUT

10

20

50

100

[a¥aX 3! [aNa} 0

IF( NPLATE +EQe O ) GO TO 200

DO 100 Il = 19NPLATE
WRITE(699000) I1

DO 50 1J = 1yNF
WRITE(699001) OMEGA(IJ)

WRITE(699002)
CALL READTP(S9»89sNAMEINRINCoBoNFILE9NMATyNTAPE»IRR)

IF ( IRR eNEe 0 ) GO TO 9985

DO 10 I = 198
WRITE(699003)190(S(IsJ)eJ=198)
CONTINUVE

WRITE(699004)
CALL READTP(S9s8sNAMEsNR9NCsB oNFILE9NMAT ¢NTAPEy IRR)

IF ( IRR eNEe 0 ) GO TO 9985
DO 20 I = 1,8
WRITE(699003)I9(S(IeJ)eJd=198)
CONTINUVE

CONTINUVE

CONTINVE

C#®%]F NBEAMS EQUALS 0 = SKIP BEAM PRINTOUT

200

C
4
C

IF(NBEAMS ¢EQe O ) RETURN
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80

90

140

n

150

1000

[aNa¥a) NNO

9985

9000
9001
9002
9003
9004
9005
9010
9011
9012
9990

434

DO 1000 II = 19NBEAMS
WRITE(699005) II

DO 150 IJ = 1sNF
WRITE(699001) OMEGA(IJ)

DO 140 I1 = 192
CALL READTP(SBs&sNAMEYNRINCHIBINFILE9NMATINTAPES IRR)

IF ( IRR oNEe 0 ) GO TO 9985
WRITE(699010) 11
WRITE(649002)

0O 80 I = 196
WRITE(699011)19(SB(IsJ)eJd=1yb)
CONTINVE

CALL READTP(SB96sNAMEsNRINCoB9oNFILE9sNMATosNTAPESIRR)
IF ( IRR eNEe 0 ) GO TO 9985
WRITE(699004) *

DO 90 I=196
WRITE(699012)I9(SB(1sJ)eJmlr6)
CONTINUVE

CONTINVE

CONTINVE

CONTINVE

REWIND NTAPE

RETURN

WRITE(699990) IRR

CALL EXIT

RETURN

FORMAT(1HO96HPLATE I3 )

FORMAT (5X 9 10HFREQUENCY=E1447)
FORMAT (1HO» 15X »9HREAL PART///)
FORMAT(1HO914X9I598E14e45/(20X98E1465) )
FORMAT (1HO» 15X 9 SHIMAG PART///)
FORMAT(1HO96H BEAM 13//)
FORMAT (10X 9 4HEND 13///)

FORMAT (1HO»20X 9 I1596E1405/(26X96E1465) )
FORMAT(1HO920X 9 1596E1405/(26X96E1445) )
FORMAT(28H ERROR IN READTP=ERROR CODE=]5)

END



SUBROUTINE CONS

SIBFTC CONS* DECK

C
c
C

[a¥aNa¥a)

* %%

10

150

9986

9991

SUBROUTINE CONS

ROUTINE TO CALCULATE THE CONSTANTS USED IN THE
TRAPEZOIDAL INTEGRATION FORMULAe

COMMON /BLK1/ FREQs»AMASS»OMEGA

COMMON /BLK2/MyNsGIALAMyCMUSK9NFyNPLATE 9NBEAMS

DIMENSION FREQ(25)9»AMASS(25)9OMEGA(100) #X(100)9H(100)»C(100)

1 »B8(16)

EQUIVALENCE ( OMEGAsX )

THE CONSTANTS ARE COs C1eAND C2 CALCULATED OVER THE TOTAL INTERVAL.
NTAPE = &

REWIND NTAPE

N2 = NF = 2

NN = NF = 1

DO 10 I=1sNN
H(I) = X(I+1)=X(I)

Cl1) = H(1)/240
CINF) = HINN)/2

00 150 I = 2NN
ClI)=(H(TI=1)+H(I))/20
CONTINVE

NAME = 0

NMAT = 0

NFILE = 0

CALL WRTETP(Cs»1sNAMEsNFo19BoNFILEINMAToNTAPE) IRR)
IF ( IRR oNEe 0 ) GO TO 9986

END FILE NTAPE

RETURN

WRITE(699991) IRR

CALL EXIT

RETURN

FORMAT (28H ERROR IN WRTETP-ERROR CODE=15)

END
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SUBROUTINE PRINTC

SIBFTC PRNTC# DECK

(AN N aNaNaNals)

436

100

200

9985

9000
9001
9002
9003
9005
9990

SUBROUTINE PRINTC

THE DEFLECTION CO-VARIANCE MATRICES ARE PRINTED FOR

OPTION 1.

COMMON/BLK2/MsN9sGoALAMICMUIK9sNFoNPLATE yNBEAMS
DIMENSION A(90990)9B(16)

NTAPE = 12

REWIND NTAPE

NAME = 0

NMAT = 0

NFILE = 0

WRITE(699000)

WRITE(649001)

CALL READTP(A»90sNAMEyNsNsBsNFILE9NMAT9NTAPEIRR)
IF  IRR oNEe 0 ) GO TO 9985

DO 100 I = 1N
WRITE(699002) Is(A(Isd)sJdmlsN )
CONTINVE

WRITE(6+9005)
WRITE(6+9003)
CALL READTP(A9»90sNAME)NoNsBINFILEINMAToNTAPE IRR)

IF ( IRR eNEe 0 ) GO TO 9985

DO 200 I = 1N
WRITE(699002)90(A(IsJ)eJ=19N)
CONTINVE

REWIND NTAPE

RETURN

WRITE(699990) IRR

CALL EXIT

RETURN

FORMAT(1H1930X 9 30HDEFLECTION CO=VARIANCE MATRIX ///)
FORMAT (1HO» 10X 9 9HREAL PART ///)
FORMAT(1HO#I591PTEL6e6/(E220696E1646) )
FORMAT(1HO9 10X 9 14HIMAGINARY PART ///)
FORMAT (1HO)

FORMAT (28H ERROR IN READTP=ERROR CODE=I5)

END



SUBROUTINE PRINTD

$IBFTC PRNTD* DECK
SUBROUTINE PRINTD(IRsNTAPENFF)

C

C

Chun THE STRESS MATRICES ARE PRINTED FOR
C OPTIONS 1y 2 AND 3
C
C
C

COMMON /BLK1/FREQpAMASS yOMEGA
COMMON/BLK2/MsNsG9ALAMICMU9K9NFsNPLATE s NBEAMS
COMMON/SLK3/FLGLlsFLG29FLG3sFLGS

DIMENSION S(898)9B(16)9SB(696)

DIMENSION FREQ(25)9AMASS(25)9OMEGA(100)
INTEGER FLGlsFLG29FLG39FLG4

REWIND NTAPE

NAME = 0

NMAT = 0

NFILE = 0

NnNNn

DO 800 III = 1»IR
IF ( II1 «EQe 2 ) GO TO 80
WRITE(699001)
GO TO 90
80 WRITE(699010)
90 IF ( NPLATE +EQe 0 ) GO TO 200

DO 500 INF = 1sNFF

IF ( NFF +EQe 1 ) GO TO 99

WRITE(699020) OMEGA(INF)
99 CONTINVE

DO 100 II = 19NPLATE
CALL READTP(S989NAMEsNRoNCoBoNFILE9NMAT)NTAPEYIRR)
IF ( IRR eNEe 0 ) GO TO 9985
WRITE(699002)11
DO 110 I = 1,8
WRITE(699003)19(S(IsJ)rJ=198)
110 CONTINUVE
100 CONTINUVE
200 IF ( NBEAMS +EQe 0 ) GO TO 500

DO 400 II = 1yNBEAMS

WRITE(6+9004) 11

DO 380 IJ = 192

WRITE(6+9005)1J

CALL READTP(SBs69sNAMEINRINCIBINFILE9sNMAToNTAPE s IRR)
IF ( IRR oNEe 0 ) GO TO 9985

PO 360 I = 196

WRITE(699006)I0(SB(IsJd)eJ=196 )

360 CONTINVE

380 CONTINVE
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400 CONTINUVE

500 CONTINUVE

800 CONTINVE

[aNaXa) nnn n (2]

REWIND NTAPE

RETURN
9985 WRITE(699990) IRR

CALL EXIT

RETURN
9001 FORMAT(1HO»10Xs9HREAL PART ///)
9002 FORMAT(1HO»6HPLATE 13)
9003 FORMAT(1HO#5X91598E1445/(¢11X9e8EL4e5) )
9004 FORMAT(1HOy6H BEAM I3 )
9005 FORMAT(11X94HEND 13 )
9006 FORMAT(20X91596E14e5/(25X96EL1445) )
9010 FORMAT(1HO»10X»14HIMAGINARY PART ///)
9020 FORMAT(1HO927HSTRESS CO=POWERs FREQUENCY=El4e79»9H(RAD/SEC) )

9990 FORMAT(28H ERROR IN READTP=ERROR CODE=IS5)
END
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SUBROUTINE DSECM1

$IBFTC DSEC1# DECK

*
L
*

e N e NN oW aWa¥ e N a N2 aXaXaXa)

SUBROUTINE DSECM1

THE DEFLECTION SECOND SPECTRAL MOMENTS ARE
CALCULATED FOR OPTION 1.

THE JOINT DEFLECTION MATRICES FORMED IN SUBROUTINE

DJNT1 ARE MULTIPLIED BY ITS APPROPRIATE FREQ#%2
AND CONSTANTS AND SUMMED TOGETHER TO FORM THE
DEFLECTION SECOND SPECTRAL MOMENTS MAYRIES
DEFLECTION SECOND SPECTRAL MOMENT MATRICES

( REAL PART AND IMAGINARY PART )e

COMMON/BLK1/FREQ9AMASS ¢ OMEGA

COMMON/BLK2/MyN9sGoALAMICMUIK9yNF9oNPLATE s NBEAMS

DIMENSION FREQ(25)9»AMASS(25)9OMEGA(100) sAMAT(90990) sSMAT(90+90)
»B(16)

DIMENSION C(100)

NTAP12 = 12

NTAP4 = 4

NTAP15 = 15

NTAP16 = 16

REWIND NTAP12

REWIND NTAP4

REWIND NTAP15

REWIND NTAP16

C
C*##PRINT TITLE HEADINGS

5
C

WRITE(6+9000)
NAME = 0
NMAT = 0

NFILE = O
CALL READTP(Cs»1sNAMEINF»19BINFILEINMAT9NTAP4 4 IRR)

IF ( IRR oNEe 0 ) GO TO 9985
DO 5 I = 1yN

DO 5 J = 1N

SMAT(IsJ) = 0,

NTAPE = NTAP15

C
C###LOOP ON REAL AND IMAGINARY

20
40

DO 50 III = 192

IF ( IIl ¢EQe 2 ) NTAPE = NTAP16
DO 40 11 = 19NF

NAME = 0

NMAT = 0

NFILE = 0
CALL READTP (AMAT 990 sNAMEsNsN9BoNFILEsNMATINTAPE»IRR)

IF ( IRR oNEe 0 ) GO TO 9985
DO 20 I = 1N

DO 20 J = 19N
SMAT(IeJ) = SMAT(IsJ) + AMAT(I»J)*OMEGA(LI)#%2%C(I1])

CONT INVE
NAME = 0
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42

45

9985

9986

9000
9001
9002
9003
9005
9990
9991

440

NMAT = 0

NFILE = 0
CALL WRTETP(SMAT 990 9sNAMEsNsNosByNFILEINMAToNTAPL12yIRR)

IF ( IRR oNEs 0 ) GO TO 9986

IF ( TII #EQe 1 ) GO TO 45
WRITE(699005)

WRITE(699001)

DO 42 I = 1N
WRITE(699002) 19 (SMAT(I0J) oJ=1sN;
CONTINUVE

GO TO 50

WRITE(6+9003)

DO 48 I = 19N
WRITE(699002) 19 (SMAT(I9J)sJd=19N)
CONTINVE

CONTINVE

END FILE NTAP12
REWIND NTAP12
RETURN
WRITE(6+49990) IRR
CALL EXIT
WRITE(699991) IRR
CALL EXIT

RETURN
FORMAT (1H1930X941HDEFLECTION SECOND SPECTRAL MOMENT MATRIX

FORMAT (1HO» 10X 9 14HIMAGINARY PART ///)
FORMAT(1HO91591PT7E1606/(E224696E1646) )
FORMAT(1HO» 10X 9 9HREAL PART ///)

FORMAT (1HO)
FORMAT (28H ERROR IN READTP=ERROR CODE=I15)

FORMAT(28H ERROR IN WRTETP=ERROR CODE=I5)
END

/1777)



SUBROUTINE ADMIN3

$IBFTC ADMN3®# DECK

nnnnnnnnnnnnnnnnnnnnnnnn

SUBROUTINE ADMIN3

"A DMITTANCE INTEGRAL S"
" USsS ED IN FORMING THE *.
.* JOINT DEFLECTIONS *'

’ ( OPTION 3 ) '

OPTION 3 BROAD BAND EXCITATIONSe DAMPING COEFFICIENTS PROPORTIONAL

TO A LINEAR COMBINATION OF THE MASS INERTIA AND STIFFNESS
COEFFICIENTSe ( NO CROSS MODAL COUPLING IS INCLUDED )

NUMBER OF FREQUENCIESy MASS AND MODE SHAPES

M
N NUMBER OF RETAINED DEGREES OF FREEDOM
G STRUCTURAL DAMPING
ALAM A DAMPING PROPORTIONALITY FACTOR PROPe TO STIFFNESS
CMU A DAMPING PROPORTIONALITY FACTOR FOR DAMPING PROPORTIONAL
TO MASSe
DIMENSION FREQ(25)s AMASS(25)9s AMU(25)9 DIAG(25)9s PHIM(25)9
1 PHI(100925)9 B(16)sNSTO(1)

COMMON /BLK1/ FREQs AMASS
COMMON /BLK2/ MsNsGoALAMICMUY
COMMON/BLK3/FLG1#FIlLG29FLG3sFLG4A
INTEGER FLGloFLG29FLG39FLGA
NTAP1 = 10

NTAP11 = 11

REWIND NTAP1

REWIND NTAP11

C
C*##FORM THE PARAMETER MATRIX AND STORE ON TAPE

CHnn

10

CHun

15

20

NSTO(1l) = M

NAME = 0

NMAT = 0

NFILE =0

CALL WRTETP(NSTO»19NAME»1s19BsNFILEsNMAToNTAP11sIRR)

IF ( IRR eNEe 0 ) GO TO 9986
DAMPING FACTOR

DO 10 I = 1M
AMU(TI) = CMU + ALAM*FREQ(I)#*%#2 + G®*FREQ(I)

DIAGONAL SCALARS ARE COMPUTED

IF ( FLGl +EQe 2 ) GO TO 15
WRITE(699000)

GO TOo 18

WRITE(699002)

DO 20 I = 1oM
DIAG(I) = 3414159265/ (20%AMU(T)®FREQ(])*#%2%AMASS (1) #%2)
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WRITE(699001) ( IeDIAG(I)eI=19M )

NAME = 0

NMAT = 0

NFILE = 0

CALL WRTETP(DIAGs1sNAME919M9BoNFILEINMATHINTAP11sIRR)
IF ( IRR oNEe 0 ) GO TO 9986

NAME = 0

NMAT = 1

NFILE = 2

CHun THE MODE SHAPES ARE READ INe

CALL READTP(PHI 9»1009NAMEsNsM9ByNFILE sNMAToNTAPL»IRR)
IF ( IRR eNEe 0 ) GO TO 9985

NAME = 0

NFILE =0

NMAT = 0

DO 50 J=1M
DO 40 I=1sN
40 PHIM(I) = PHI(1sJ)
CALL WRTETP(PHIM»LsNAMEsN»19BsNFILEsNMAT9NTAPL19IRR)

50 CONTINVE

END FILE NTAP1l1
REWIND NTAP1
REWIND NTAP11
RETURN

9985 WRITE(699990) IRR
CALL EXIT

9986 WRITE(6+9991) IRR
CALL EXIT

RETURN
9000 FORMAT(1H1s40X9»20HADMITTANCE INTEGRALS ///7 )

9001 FORMAT(10X»I595X9E14e7 )
9002 FORMAT(1H1»40X938HADMITTANCE INTEGRALS (NO CROSS TERMS) /// )

9990 FORMAT(28H ERROR IN READTP=-ERROR CODE=IS)
9991 FORMAT(28H ERROR IN WRTETP=-ERROR CODE=15)

END
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SUBROUTINE ADDMAT

$IBFTC ADOMA# DECK

oo Na N o NN a¥aXakaXa)

CHun
Caan

<

(<

SUBROUTINE ADDMAT( INTAPEs OUTAPE» NO )

* * * *

* M A T R I X *

* *

* ADDITION ROUTINE *

»* »*

* ®® L R A

(MATRIX SIZE IS NXN)

INTAPE = THERE ARE M NOe OF MATRICES STORED ON THIS TAPE.
OUTAPE = THE SUM OF M MATRICES ARE STORED ON THIS TAPE.

COMMON/BLK1/FREQ9»AMASS s OMEGA
COMMON/BLK2/MsN»GoALAMICMUYK9NFoINPLATE 9y NBEAMS
COMMON/BLK3/FLG1sFLG29FLG39FLG4LIMFINRI
DIMENSION SUM(90990) »AMAT(90+90)B(16) s IPARAM(2)
DIMENSION FREQ(25)9AMASS(25)9OMEGA(100)
INTEGER OUTAPE

INTEGER FLG19FLG29FLG39FLG4

REWIND INTAPE

REWIND OUTAPE

NAME = 0

NMAT = 0

NFILE = 0

C*###FORM PARAMETER MATRIX IPARAM

od o wv

9

IPARAM(1) = NPLATE + 2#NBEAMS
IPARAM(2) = NO

CALL WRTETP(IPARAMy19sNAME»192sBsNFILEsNMAT»OUTAPE s IRR)
IF ( IRR oNEe 0 ) GO TO 9986

IF (- FLG1 #EQe 3 ) GO TO 5

GO TO 8

IF ( FLG2 «EQe 1 ) GO TO 6

GO TO 7

WRITE(6+9001)

GO TO 8

WRITE(699002)

CONTINVE

DO 500 III = 1»NO

IF ( FLG1 «EQe 2 ) GO TO 11
IF ( FLG2 ¢EQe 1 ) GO TO 9
WRITE(699003) OMEGA(III)
CONTINVE

<
C*##LOOP ON REAL AND IMAGINARY

C

C

11

10

DO 400 IR = 1oNRI

DO 10 I=1yN
DO 10 J=19N
SUM(TeJ) = Qo

C*##BEGINNING OF LOOP TO SUM M MATRICES.
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DO 300 II = 1yMF
NAME = 0
NFILE = 0
NMAT = 0
CALL READTP (AMAT»90sNAMEsN9sNoByNFILE sNMAToINTAPE,IRR)
IF ( IRR eNEe 0 ) GO TO 9985
C###READ IN A MATRIX FROM INTAPE
C
DO 100 I = 1N
DO 100 J = 1N
100 SUM(1sJ) = SUM(IsJd) + AMAT(IyJ)
300 CONTINUE
C ‘
CH*®%END OF LOOP TO SUM M MATRICESe
C
C
IF ( FLG1 +EQe 2 ) GO TO 360
DO 350 I = 14N
WRITE(699000) 19 (SUM(TI9J)sJdmlyN)
350 CONTINUVE
C
360 NAME = 0
NFILE = 0
NMAT = 0
CRe®*WRITE THE SUMMATION MATRIX ON OUTAPE.
CALL WRTETP(SUM»90sNAME sNsNsBsNFILE sNMAToOUTAPE »IRR)
IF ( IRR eNEe 0 ) GO TO 9986
400 CONTINUE
500 CONTINVE
C

C
END FICE OUTAPE

REWIND INTAPE

REWIND QUTAPE

RETURN
9985 WRITE(699990) IRR

CALL EXIT
9986 WRITE(699991) IRR

CALL EXIT

RETURN
9000 FORMAT(1HO#I591PT7E16e6/(E220696E1646) )
9001 FORMAT(1H1930X93THDEFLECTION CO=VARIANCE MATRIX (REAL) ///)
9002 FORMAT(1H1930X9¢39HBELOW ARE DEFLECTION CROSS=PSD MATRICES /// )
9003 FORMAT(1HO»31HDEFLECTION CO=POWERy FREQUENCY=F12.6s11H (RAD/SEC) )
9990 FORMAT(28H ERROR IN READTP=ERROR CODE=I15)
9991 FORMAT(28H ERROR IN WRTETP=ERROR CODE=I5)

END
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SUBROUTINE ADMIN2

$IBFTC ADMN2# DECK
SUBROUTINE ADMIN2
» *
* ADMITTANCE INTEGRALS %
* *
* USED IN FORMING THE *
» *
* JOINT DEFLECTIONS *

* *
OPTION 2 BROAD BAND EXCITATIONy DAMPING COEFFICIENTS PROPORTIONAL
TO A LINEAR COMBINATION OF THE MASS INERTIA AND STIFFNESS
COEFFICIENTSe ( CROSS MODAL COUPLING IS INCLUDED )

aNaNaNaNaNa¥aNalaXa)

M NUMBER OF FREQUENCIESs MASS AND MODE SHAPES

THE FREQUENCIES(FREQ)s» GENERALIZED MASS(AMASS) AND
MODE SHAPES(PHI) COME FROM THE EIGENVECTOR=-EIGENVALUE

ROUTINE TV=105We

C
G

C

C

C

C

c

C

C

c

C N NUMBER OF RETAINED DEGREES OF FREEDOM

C NF NUMBER OF FREQUEUNCIES TO CALCULATE THE CPSD

cC G STRUCTURAL DAMPING

C ALAM A DAMPING PROPORTIONALITY FACTOR PROPe TO STIFFNESS
¢ CMu A DAMPING PROPORTIONALITY FACTOR FOR DAMPING PROPORTIONAL
C TO MASSe

€

C*%#TAPE OUTPUT STORAGE = TAPE 16

C L2 2 2.2 3

(i MATRIX 1 #M=1% PARAMETER MATRIX(3X1)

C *K ®

G N »

(S H NN

C

C MATRIX 2 0 PARAMETER K MATRIX USED FOR OFF=DIAG TEST
(« OR =1 (. M=1 BY 1 )

C

C

c MATRIX 3 PHI(IsJ) I=1yM=1

C J=IpI+K

C

DIMENSION DE(25925)9 ED(25925)9 DDEE(25925)9 AMU(25)9 AMASS(25)»
1FREQ(25) sOM4(25) 9XT7(25) sFREQ4(25)9X8(25)95C1(25925)
25C2(25925)9SMAT(319B(16)9PHI(100025) 9PHIM(100)sNSTO(3) »KPARAM(24)

COMMON /BLK1/ FREQyAMASS

COMMON/BLK2/MsNsGpALAMICMU9K9NF sNPLATE s NBEAMS s NLOOP

PI = 3414159265

NTAP1 = 10

NTAP12 = 12

NTAP16=16

REWIND NTAP1

REWIND NTAP12

REWIND NTAP16

DO 20 I=1,M
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20 AMU(T)=CMU+ALAM#FREQ( 1) **2+G*FREQ(I)

<

C THE FREQUENCIES AND MU ARE SCALED
CALL SCALE( FREQs My SCAL )

C

DO 25 I = 1M
25 AMU(T) = AMU(I)/SCAL
C
MM=M=]
Cc
CH###FORM PARAMETER MATRIX NSTO
NSTO(1) = MM
NSTO(2) = K
NSTO(3) = N
NAME = 0
NMAT = 0
NFILE = 0
CALL WRTETP(NSTO»19sNAME 9391 9ByNFILEINMATINTAPL69IRR)
IF ( IRR eNEe 0 ) GO TO 9999
C*##FORM PARAMETER K MATRIX TO TEST FOR NUMBER OF OFF-DIAGONAL TERMS
[« ARE DESIRED
C
MK = M=K
DO 30 I=1eMK
30 KPARAM(I) = 0
MK = MK+1
IF ( MK «GTe MM ) GO TO 50
DO 40 I = MKyMM
40 KPARAM(]I) = =]

50 NAME = 0
NMAT = 0
NFILE = 0
IF ( K ¢EQe 1 ) GO TO 55
GO TO 58
55 KPARAM(M) = =]
MM = M

58 CONTINUVE
CALL WRTETP(KPARAMs1 sNAME sMMyp1 9BoNFILEINMATyNTAP16sIRR)
IF ( IRR eNEe 0 ) GO TO 9999
IF ( K 4EQe 1 ) MM = M=]
NAME = O
NMAT=1
NFILE = 2
CALL READTP(PHI 9s1009NAMEsNoMyBgNFILE sNMAToNTAP1sIRR)
IF(IRR oNEe 0)GO TO 9998
NAME = 0
NMAT=0
NFILE = 0

C THE MODE SHAPES PHI ARE STORED ON TAPE
¢ 2223

DO 90 II=1yMM
Jl = 11
ML = TI+K
IF{ ML ¢GTe M ) ML = M
DO 90 J = JUlyMk
DO 80 I=1sN

80 PHIM(I)=PHI(IsJ)
CALL WRTETP(PHIMs1oNAMEWIN»19BoNFILEWNMATINTAP169IRR)
IF ( IRR oNEe 0 ) GO TO 9999

90 CONTINVE
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C

* 9% % %

CHunn

nn

100

110

120
130

3000

4000

4100

THE ADMITTANCE INTEGRALS FOR OPTION 2 ARE FORMED AT M
NUMBER OF FREQUENCIES.

DO 100 I=1yM

FREQ4(I)=FREQ(I)**4
XT(I)=AMU(T)*%2=24*FREQ(])#*%*2
X8(1)=SQRT(4e*FREQ(I)#%#2=AMU(])**#2)*AMU(I)

DO 130 I=1M

DO 120 J=1yM

IF(I eNEe J)GO TO 110

DE(IsJ) = O

ED(Jol) = 0o

GO TO 120

X2=FREQ(I)#%2=FREQ(J)#*2

X3 = FREQ4(I) = FREQ&4(J)

X4 = AMU(J)*FREQ(])#*%2

X5 = AMU(I)%#%2 ‘= AMU(J)#**2

X6 = FREQ(J)#*4/FREQ(I)*¥*4

BMAT = ( X3%#(=X4*¥XT7(I)=AMU(J)*FREQ4(I) )+X4*(FREQ4(I)*XT7(J)-FREQ4
1(J)%XT(I)) )/( FREQA(I)*(X5=24%X2)*(FREQ4(I)*XT7(J)=FREQ4(J)*XT(I))
2=FREQ&4 (1) *X3%%2 )

AMAT = ( BMAT*FREQ4(I)#( X5=2e%X2 )=X& ) /X3

CMAT = X4/FREQ4(I) = X6%AMAT
X=BMAT#ALOG(X6)/2e+(AMAT=BMAT#XT(1)/2¢)%P1/X8(I)
X = X + ( CMAT + BMAT#XT7(J)/2s )*#PI/X8(J)
DE(IsJd) = X/( 24%AMASS(I)*#AMASS(J) )

ED(Js1) = DE(IsJ)

CONT INVE

CONTINVE

DO 3000 I =1yM

DO 3000 J = 1M
DDEE(IsJ) = ( PI¥( AMUCI)+AMU(J)) )/( AMASS(I1)*AMASS(J)*( FREQ4(J)

1 + AMU(I)%*%2 *FREQ(J)*%2 + AMU(I)*AMU(J)*FREQ(J)*%2 + FREQ4(I) +
2 AMU(I)*AMU(J)*FREQ(I)%%#2 + AMU(J)#*2#FREQ(I)%#%#2 = 2,*FREQ(])**2%

3 FREQ(J)*%2 ) )

CONTINUE

DO 4000 I=1sM

DO 4000 J=1»M

DE(IsJ) = DE(IpJ)/SCAL*%3

ED(JeI)=DE(IsJ)

THE SCALARS ARE RESCALED BY DIVIDING BY SCALE FACTOR CUBED.
DDEE(I9J) = DDEE(I9sJ)/SCAL#*3

CONTINVE

WRITE(699000)

WRITE(699001)

DO 4100 I = 1M

WRITE(699002)1

WRITE(699003) ( JeDE(IoJ)sDDEE(I9J)sJ=lyM)
WRITE(699004)

CONTINVE

MM=Me=]

DO 5000 I=1yMM
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5000

* 9% % %

A NaNaNa¥a¥a¥a)

6000

6050

9998

9999

9000
9001
9002
9003
9004
9010
9020

448

Ml=I+1

DO 5000 J=M1yM
SCl(IoJ)=DE(IoJ)=DE(JpI)
SC2(I9eJd)==SC1l(1IsJ)
CONTINUVE

NAME = 0
NMAT=0
NFILE=0
MM=aMe=1

SMAT(1) = D(I)*D(J) + E(I)*E(J) (INTEGRATE)
SMAT(2) = DI(I)*E(J) = D(JI*E(I]) (INTEGRATE)
SMAT(3) = D(J)*E(I) = D(I)*E(J) (INTEGRATE)

NAME = 0
NMAT = 0
NFILE = 0

DO 6000 I=1sMM
Ml=I+1

ML =1 + K

IF( ML «GTe M ) ML
DO 6000 J = M1yML
SMAT(1)=DDEE(IsJ)
SMAT(2)=SC1(IsJ)
SMAT(3)=SC2(19J)
CALL WRTETP(SMATs1sNAME»3919BsNFILEINMAT9INTAP125IRR)

IF { IRR oNEe 0 ) GO TO 9999
CONTINVE

[]
X

DO 6050 I = 1,M
FREQ(I) = FREQ(I)#*SCAL

END FILE NTAP12
END FILE NTAP16
RETURN
WRITE(699010) IRR
CALL EXIT
WRITE(699020)IRR
CALL EXIT

RETURN
FORMAT (1H1950X 921HADMITTANCE INTEGRALS ///7)

FORMAT (1HO# 10X s 9HD( T )#E(J)»20X922HD(I1)*D(J) + E(I)*E(J)
FORMAT(1HO#3H I=13)

FORMAT(7X9I391X0E14e7910XsE14e7)

FORMAT(1HO)

FORMAT(28H ERROR IN READTP ERROR CODE=15)

FORMAT(28H ERROR IN WRTETP ERROR CODE=I5)

END
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SUBROUTINE CQJD

$IBFTC CQJUD* DECK
SUBROUTINE CQJD
COMMON/BLK2/MsN9GoALAMY CMUIK
DIMENSION SMAT(3)9B(16)9CFW(90¢490)9QFW(90090)
NTAP12 = 12
NTAP15 = 15
NTAP17 = 2
NTAP18 = 14
REWIND NTAP12
REWIND NTAP15
REWIND NTAP17
REWIND NTAP18

I =0
MM = M=]
C
=
C###CALCULATE THE EXCITATIONS
C LOOP II=1s2 WHEN II=1 THE EXCITATIONS FOR REAL PART
c ARE STORED ON TAPE 15
C WHEN II=2 THE EXCITATIONS FOR IMAGINARY
« PART ARE STORED ON TAPE 15
DO 500 II = 192
C
DO 200 I = 1yMM
ML =1 + 1
ML = I+K

IF( ML «GTe M ) ML=M
DO 200 J = M1sML
NAME = 0
NMAT = 0
NFILE = O
C*###READ IN THE ADMITTANCE INTEGRAL SCALARS
CALL READTP(SMAT»1sNAMEsNR9NCsBsNFILEsNMATINTAPL12sIRR)
IF{ IRR eNEe 0 ) GO TO 9998
NAME = O
NMAT = 0
NFILE = O
C**%READ IN THE CO-POWER SPECTRAL DENSITY(CFW)
CALL READTP(CFWs90sNAMEsNsN»BsNFILE9sNMATHSNTAPL7+IRR)
IF( IRR eNEe O ) GO TO 9998
C*##READ IN THE QUAD=POWER SPECTRAL DENSITY(QFW)
NAME = 0
NMAT = 0
NFILE = O
CALL READTP(QFWs909sNAME yNsNsBoNFILEsNMAT9NTAP18»IRR)
IF( IRR eNEe 0 ) GO TO 9998
C**%#FORM THE EXCITATION MATRIX TO BE STORED ON TAPE 15
IF( IQ eNEe 0 ) GO TO 54
DO 50 Kl=1lN
DO 50 L1 = 1N
50 CFW(K1sL1l) = CFW(K1sL1)#SMAT(1) + QFW(K1sL1)*SMAT(2)
GO TO 80
54 DO 55 K1 = 1N
DO 55 L1 = 1N
55 CFW(K1sL1l) = CFW(K1sL1)%#SMAT(3) + QFW(K1sL1)*SMAT(1)
80 NAME 0
NMAT 0
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NFILE = 0
CALL WRTETP(CFW»909sNAMEsNsNsB9NFILE ¢NMAT9NTAP15,IRR)

IF( IRR eNEe 0 ) GO TO 9999

200 CONTINUE

CX%#REWIND THE TAPES USED IN CALCULATING THE IMAGINARY PART

REWIND NTAP12
REWIND NTAP17
REWIND NTAP18
IQ = 1

500 CONTINUVE

END FILE NTAP15
RETURN
9998 WRITE(699010) IRR
CALL EXIT
9999 WRITE(6+9020) IRR
CALL EXIT
RETURN
9010 FORMAT(28H ERROR IN READTP=ERROR CODE=I5)
9020 FORMAT(28H ERROR IN WRTETP=ERROR CODE=15)
END
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SUBROUTINE SUMT

SIBFTC SUMT#* DECK
SUBROUTINE SUMT ( NO» INTAPE)

SUBROUTINE SUMT = A MATRIX WILL BE ADDED TO ITS
TRANSPOSE o

[aNaN2¥aNakakKal

COMMON /BLK2/MsNsGsALAM9CMUSKoNFoNPLATE yNBEAMS
DIMENSION SUM(90090)0AMAT(90'90)08(16)IIPARAN02)
NTAP8 = 8

REWIND NTAPS

REWIND INTAPE

[aXaNaXal

###CYCLE ON REAL AND IMAGINARY
DO 600 III = 192
IF ( 111 #EQe 1 ) GO TO 50

NMAT = 0

C

C###SET SIGN = =1 FOR THE IMAGINARY PART
SIGN = =140
GO TO 60

50 NMAT = 1

C
C#*#SET SIGN = 1 FOR THE REAL PART
SIGN = 1.0
60 CONTINUVE
(«
DO 500 II = 1»NO
NAME = 0
NFILE = O
CALL READTP (AMAT »90 s NAME sNoN9BoNFILE sNMAT 9 INTAPEs IRR)
IF ( IRR oNEe O ) GO TO 9985
DO 100 I = 1N
DO 100 J = 1N
100 SUM(Isd) = AMAT(IsJd) + AMAT(JsI)*SIGN
NAME = 0
NMAT = 0
NFILE = 0
CALL WRTETP(SUM»909sNAMEsNsN»BoNFILEsNMATsNTAP8»IRR)
IF ( IRR eNEs 0 ) GO TO 9986
500 CONTINUE
600 CONTINUVE

[aNaXa]

END FILE NTAPS
REWIND NTAPS8
REWIND INTAPE
NAME = 0

NMAT = 0

NFILE = 0

C
C#*#A PARAMETER MATRIX IPARAM 1S FORMED
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800
900

[aXaNal

9985

9986

9990
9991

452

IPARAM(1) = NPLATE + 2%NBEAMS

IPARAM(2) = NO
CALL WRTETP(IPARAM.IoNAMEilOZOBONFILEONMAToINTAPE'IRR)

IF ( IRR eNEe 0 ) GO TO 9986

###CYCLE ON REAL AND IMAGINARY

DO 900 III = 1,42
DO 800 Il = 19NO

NAME = 0
NMAT = 0
NFILE = 0

CALL READTP(AMATo90oNAMEoNoNoBoNFlLEoNMAToNTAPGoIRR)
IF ( IRR oNEe 0 ) GO TO 9985

NAME = 0
NMAT = 0
NFILE = 0

CALL WRTETP(AMATo909NAMEoNoNoBoNFlLEoNMAToINTAPEoIRR)
IF ( IRR oNEe 0 ) GO TO 9986

CONTINUE

CONTINVE

END FILE INTAPE

REWIND INTAPE

RETURN

WRITE(699990) IRR

CALL EXIT

WRITE(699991) IRR

CALL EXIT

RETURN

FORMAT(28H ERROR IN READTP=ERROR CODE=15)
FORMAT(28H ERROR IN WRTETP=ERROR CODE=I5)
END



SUBROUTINE SUM2

SIBFTC SUM2#* DECK
SUBROUTINE SUM2( ITP1yITP29NO9NCN )

(«
C
(< SUBROUTINE SUM2 = SUMS THE OPTION 3 LIKE
C MODE EFFECTS TO UNLIKE MODE EFFECTS TO FORM
C TOTAL OPTION 2 RESULTSe
C
C
C
COMMON /BLK2/MeNpsGoALAM9ICMUSK9NF sNPLATE yNBEAMS
DIMENSION AMAT(90990) sBMAT(90990)9B(16) s IPARAM(2)
REWIND ITP1
REWIND ITP2
NAME = 0
NMAT = 1
NFILE = 0
CALL READTP(AMAT 990 9NAME sNsN9B9oNFILE sNMAT9ITP1sIRR)
IF ( IRR eNEe O ) GO TO 9985
REWIND ITP1
NAME = 0
NMAT = 1
NFILE = 0
CALL READTP(BMAT 9909 NAMEsNsN9BsNFILE sNMATITP24IRR)
IF ( IRR eNEe 0 ) GO TO 9985
(<

DO 100 I = 1,N
DO 100 J = 1N
100 AMAT(I9J) = AMAT(I9J) + BMAT(I,J)

C
C##%x ADD OPTION 3 LIKE MODES TO OPTION 2 UNLIKE MODE EFFECTS TO
C GET THE TOTAL JOINT DEFLECTIONS
IF ( NCN «EQe 1 ) GO TO 200
WRITE(649000)
GO TO 250
200 WRITE(699001)

250 DO 500 I = 1N
WRITE(699002) 19 (AMAT(I9J)sJ=19N)
500 CONTINUVE

C#*##A PARAMETER MATRIX NSTO IS FORMED
IPARAM(1) = NPLATE + 2#NBEAMS
IPARAM(2) = NO
NAME = 0
NMAT = 0

NFILE = 0
CALL WRTETP(IPARAMo1sNAME»1929BsNFILEINMATITP1sIRR)

IF ( IRR oNEe O ) GO TO 9986

CALL WRTETP(AMAT»90sNAMEsNsN9BoNFILEsNMATHITP19IRR)
IF ( IRR eNEe 0 ) GO TO 9986

CALL READTP(AMAT 9909 NAMEsNsNsBINFILEINMATITP29IRR)
IF ( IRR oNEe 0 ) GO TO 9985

CALL WRTETP(AMAT9909sNAMEsNoN9BoNFILEINMATHITP19IRR)
IF ( IRR eNEe 0 ) GO TO 9986

IF ( NCN «EQe 1 ) GO TO 800
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SUBROUTINE SECM3

SIBFTC SECM3# DECK
SUBROUTINE SECM3

LI *
# ADMITTANCE I NTEGRALS *
* *
* UsSED IN FORMING THE *
*
* DEFLECTION SECOND *
*
#*MOMENTS o *
*
*

( OPTION 3 )

OPTION 2 BROAD BAND EXCITATIONSs DAMPING COEFFICIENTS PROPORTIONAL
TO A LINEAR COMBINATION OF THE MASS INERTIA AND STIFFNESS
COEFFICIENTSes ( NO CROSS MODAL COUPLING IS INCLUDED )

(e NN o N aNa N oW N oW e Na N aNaNaXaRakaXaRakatatakatakaXaakaXaXs)

M NUMBER OF FREQUENCIESy MASS AND MODE SHAPES
N NUMBER OF RETAINED DEGREES OF FREEDOOM
G STRUCTURAL &4AMPING
ALAM A DAMPING PROPORTIONALITY FACTOR PROP. TO STIFFNESS
(o 1V) A DAMPING PROPORTIONALITY FACTOR FOR DAMPING PROPORTIONAL
TO MASSe
D+MENSION FREQ(25% s AMASS(25)s AMU(25)s DIAG(25)s PHIM(25)»
1 PHI(100025)9B(16)sNSTO(1)

COMMON /BLK1/ FREQ» AMASS
COMMON /BLK2/ MsN9pGoALAMyCMU
NTAP1 = 10

NTAP11l = 11

REWIND NTAP1

REWIND NTAP11

NSTO(1l) = M

NAME = 0

NMAT = 0

NFILE = 0

CALL WRTETP(NSTOs1sNAMEs1919BsNFILEINMATINTAPL1»IRR)

IF ( IRR eNEe 0 ) GO TO 9986
Crus DAMPING FACTOR

DO 10 I = 19M
10 AMU(I) = CMU + ALAM®FREQ(I)*#2 + G#FREQ(I)

CHun DIAGONAL SCALARS ARE COMPUTED

DO 20 I = 1M
PI = 3414159265
20 DIAG(I) = PI/( 240%AMU(I)*AMASS(I)#%2 )

NAME = 0
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WRITE(6+99003)
GO TO 900
800 WRITE(699004)

900 DO 950 I = 1N
WRITE(699002) 19 (AMAT(I9J)sJ=1sN)

950 CONTINVE

END FILE ITP1
RETURN
9985 WRITE(699990) IRR
CALL EXIT
9986 WRITE(699991) IRR
CALL EXIT
RETURN
9000 FORMAT(1H1930X9»55HDEFLECTION SECOND SPECTRAL MOMENT MATRIX ( REAL
1PART ) //77)
9001 FORMAT(1H1»30X9»43HDEFLECTION COVARIANCE MATRIX ( REAL PART ) ///)
9002 FORMAT(1HO»IS591PTEL16e6/(E22646E1646) )
9003 FORMAT(1H19230X9s59HDEFLECTION SECOND SPECTRAL MOMENT MATRIX ( IMAGI

INARY PART ) //)

9004 FORMAT(1H1930X»48HDEFLECTION COVARIANCE MATRIX ( IMAGINARY PART )
1 /7)

9990 FORMAT(28H ERROR IN READTP=ERROR CODE=I5)

9991 FORMAT(28H ERROR IN WRTETP=ERROR CODE=I5)

END
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NMAT = 0

NFILE = 0

CALL WRTETP(DIAGs19sNAME»19sM9sBoNFILEINMATeNTAPL11sIRR)
NAME = 0

NMAT = 1

NFILE = 2

Chun THE MODE SHAPES ARE READ INe

CALL READTP(PHI#1009sNAMEsNoM9BoNFILEINMAToNTAPL1#IRR)
IF ( IRR oNEe 0 ) GO TO 9985

NAME = 0

NMAT = 0

NFILE =0

DO 50 J=19M
DO 40 I=19N
40 PHIM(I) = PHI(IsJ)
CALL WRTETP(PHIMs1oNAMEsN919BoNFILEsNMATHNTAP11IRR)
IF ( IRR eNEs 0 ) GO TO 9986
50 CONTINUE

END FILE NTAP11
RETURN
9985 WRITE(699990) IRR
CALL EXIT
9986 WRITE(699991) IRR
CALL EXIT
RETURN
9990 FORMAT(28H ERROR IN READTP=ERROR CODE=I5)
9991 FORMAT(28H ERROR IN WRTETP=ERROR CODE=I5)

END
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SUBROUTINE SECM2

$IBFTC SECM2®* DECK
SUBROUTINE SECM2

»* *
* ADMITTANCE INTEGRALS *
» *

* USED IN FORMING THE *
* *
* DEFLECTION SECOND *
* *
*MOMENTS. *

% *

* *

OPTION 2 BROAD BAND EXCITATIONy DAMPING COEFFICIENTS PROPORTIONAL
TO A LINEAR COMBINATION OF THE MASS INERTIA AND STIFFNESS
COEFFICIENTSe ( CROSS MODAL COUPLING IS INCLUDED )

NODOODNOOONONOONONOON

M NUMBER OF FREQUENCIESs MASS AND MODE SHAPES

THE FREQUENCIES(FREQ)» GENERALIZED MASS(AMASS) AND
MODE SHAPES(PHI) COME FROM THE EIGENVECTOR=EIGENVALUE

ROUTINE TV=105We

N NUMBER OF RETAINED DEGREES OF FREEDOM
NF NUMBER OF FREQUEUNCIES TO CALCULATE THE CPSD
G STRUCTURAL DAMPING
ALAM A DAMPING PROPORTIONALITY FACTOR PROPe TO STIFFNESS
cMU A DAMPING PROPORTIONALITY FACTOR FOR DAMPING PROPORTIONAL
TO MASSe
##2TAPE OUTPUT STORAGE = TAPE 16
E 222 2
MATRIX 1 #M=1% PARAMETER MATRIX(3X1)
K ®
*N  »
XT3
MATRIX 2 0 PARAMETER K MATRIX USED FOR OFF=DIAG TEST
OR =1 ( M=1 BY 1)
MATRIX 3 PHI(I»J) I=19M=1

J=lpI+K

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

DIMENSION DE(25925)s ED(25925)9 DDEE(25925)9 AMU(25)9 AMASS(25)»
1FREQ(25) sOM4(25) o XT(25) sFREQ4(25)9X8(25)9SC1(25925)
25C2(25925) 9SMAT(3)9B(16)9PHI(100025) sPHIM(100) sNSTO(3) sKPARAM(24)

COMMON /BLK1/ FREQsAMASS
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COMMON /BLK2/ MsN9GoALAMICMUK
PI = 3414159265

NTAP1 = 10

NTAP12 = 12

NTAP16=16

REWIND NTAP1

REWIND NTAP12

REWIND NTAP16

C
DO 20 I=19M
20 AMU( 1) =CMU+ALAM#FREQ( 1) ##2+G#*FREQ(I)
C
C THE FREQUENCIES AND MU ARE SCALED

CALL SCALE( FREQs My SCAL )
DO 25 I = 1M
25 AMU(I) = AMU(I)/SCAL
MM=M=]
NSTO(1l) = MM
NSTO(2) = K
NSTO(3) = N
NAME = O
NMAT = 0
NFILE = O
CALL WRTETP(NSTOolONAMEO301OBONFILEONMATQNTAPIGOIRR)
IF ( IRR oNEes 0 ) GO TO 9999
C*#%FORM PARAMETER K MATRIX TO TEST FOR NUMBER OF OFF=DIAGONAL TERMS
C ARE DESIRED
C
MK = M=K
DO 30 I=1sMK
30 KPARAM(I) = O
MK = MK+1
IF ( MK ¢GTe MM ) GO TO 50
DO 40 I = MKyMM
L0 KPARAM(I) = =1
50 NAME = 0
NMAT = 0
NFILE = 0
IF ( K ¢EQe 1 ) GO TO 55
GO TO 58
55 KPARAM(M) = =1
MM = M
58 CONTINUVE
CALL WRTETP(KPARAMOlONAMEOMMOI.B.NFILEONMATONTAPI6OIRR)
IF ( IRR eNEe 0 ) GO TO 9999
IF ( K ¢EQe 1 ) MM = M=]
NAME = 0
NMAT=1
NFILE = 2
CALL READTP(PHIOIOOONAMEDNOMOBDNFILEDNMATONTAPIOIRR)
IF(IRR oNEs 0)GO TO 9998
NAME = 0
NMAT=0
NFILE = O
C THE MODE SHAPES PHI ARE STORED ON TAPE
(€ 2 2 24
DO 90 II=1¢MM
Jl = 11
ML = TI+K
IF( ML ¢GTe M ) ML = M
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80

90
Crunn

Cruns

Chune

100

110

120
130

3000

4000

DO 90 J = Jl,ML

DO 80 I=1sN

PHIM(I)=PHI(IsdJ)

CALL WRTETP(PHIM»LoNAME)N9o19BoNFILEsNMATINTAP169IRR)
IF ( IRR eNEe 0 ) GO TO 9999

CONTINVE

THE ADMITTANCE INTEGRALS FOR OPTION 2 ARE FORMED AT M
NUMBER OF FREQUENCIEV,

DO 100 I=1yM

FREQ4(1)=FREQ(I)*x*4
XT(I)=AMU(T ) #*#2=2#FREQ(])**2
X8(1)=SQRT(4o*FREQ(I)#%2=AMU()%#%2)%*AMU(T)

DO 130 I=1yM

DO 120 J=1yM

IF(I eNEe J)GO TO 110

DE(Is¢J) = O

ED(JsI) = 0o

GO TO 120

X2=FREQ(I)*##2=FREQ(J)##2

X3 = FREQ4(I) = FREQ&4(J)

X4 = AMU(J)*FREQ(1)%*%*4

X5 = AMU(T)*%2 = AMU(J)#%*2

X6 = FREQ(J)**#4/FREQ(])%*¥*4

BMAT = ( AMU(J)*FREQ4(T)*FREQ(I)*%2%#X3 + X4*( FREQ&4(I)*X7(J)=FREQ
1 4(J)%XT(I) ) )/( FREQ4(I)*( X5=2,0%X2 )*#( FREQ&4(I)*#XT(J)~-

2 FREQ4(J)#XT7(I) ) = FREQ4(I)*X3%%2 )

AMAT = ( BMAT*FREQ4(I)%( X5=2¢%#X2 )=X& )/X3

CMAT = =AMAT*Xé

X = BMAT*ALOG(X6)/2¢0 + ( AMAT=BMAT#XT(I1)/240 )®*PI/X8(1I)
X = X + ( CMAT + BMAT#XT7(J)/2¢ )*P1/X8(J)

DE(IoJ) = X/( 24%AMASS(1)*AMASS(J) )

ED(JsI) = DE(I9J)

CONTINUE

CONTINVE

DO 3000 I =1M

DO 3000 J = 1M

IF( I «EQe J ) GO TO 3000

DDEE(IoJ) = ( PI%*( AMU(I)®FREQ(J)*#2+ AMU(J)*FREQ(I)*%2 ) )/\
AMASS(I)*AMASS(J)#*( FREQ4(J) + AMU(I)#*2¥FREQ(J)#**2 +
AMU(T)*AMU(J)*FREQ(J)*#2 + FREQ4(I) + AMU(I)*AMU(J)
*FREQ(I)*%#2 4+ AMU(J)®##2%FREQ(I)#%#2 = 2,0%FREQ(])**2#
FREQ(J)*%2 ) )

DO 4000 I=1sM

DO 4000 J=1sM

DE(IsJ) = DElI#J)/SCAL

ED(J9I)=DE(IsJ)

IF( I «EQe J ) GO TO 4000

THE SCALARS ARE RESCALED BY DIVIDING BY SCALE FACTOR CUBED.

DDEE(IsJ) = DDEE(IsJ)/SCAL

CONT INVE

MM=Me ]

DO 5000 I=1,MM

Ml=]+1

S WN -
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DO 5000 J=M1,M
SC1(IsJ)=DE(I9J)=DE(JsI)
SC2(I9J)==SC1l(IsJ)

5000 CONTINUE

NAME = 0
NMAT=0
NFILE=0
MM=M=1
C
Crunn
SMAT(1) = D(I)*D(J) + E(I)*E(J) (INTEGRATE)

C

C SMAT(2) = D(I)*E(J) = D(J)*E(]) ( INTEGRATE)
C SMAT(3) = DIJI*E(I) = D(I)*E(J) ( INTEGRATE)
C
<

NAME = 0
NMAT = 0
NFILE = 0
DO 6000 I=19MM
Ml=1+1
ML =1 + K
IF( ML «GTe M ) ML
DO 6000 J = MlyML
SMAT(1)=DDEE(IsJ)
SMAT(2)=SCl(19J)
SMAT(3)=SC2(1IsJ)
CALL WRTETP(SMATs1sNAMEs3919BoNFILEsNMATINTAPL12IRR)
IF ( IRR eNEe 0 ) GO TO 9999

6000 CONTINUE

56 CONTINUE

"
k4

DO 6050 1 = 1M
6050 FREQ(I) = FREQ(I)#SCAL
END FILE NTAP12
END FILE NTAP16
RETURN
9998 WRITE(699010)IRR
CALL EXIT
9999 WRITE(6»9020)IRR
CALL EXIT
RETURN
9010 FORMAT(28H ERROR IN READTP ERROR CODE=I5)
9020 FORMAT(28H ERROR IN WRTETP ERROR CODE=15)
END
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SUBROUTINE ADMIT3

S$IBFTC ADMT3# DECK

(2NN NN aNaNaNa N aN o N a N a N a N ol a N a o N a oo XaNaaXakaYsXaNaXa)

SUBROUTINE ADMIT3

* *
*ADMITTANCE SCALARS#*
* *
#  USED IN CALCULATING THE DEFLECTION *
* RESPONSE CROSS POWER SPECTRAL DENSITY *
* ( CPSD ) *
»* *

« OPTION 3 *

OPTION 3 BROAD BAND EXCITATIONs DAMPING COEFFICIENTS

PROPORTIONAL TO A LINEAR COMBINATION OF THE
MASS INERTIA AND STIFFNESS COEFFICIENTSe

( NO CROSS MODAL COUPLING )

DI REAL FACTOR IN THE DIAGONAL ADMITTANCE SCALAR
E(I) IMAGINARY FACTOR IN THE DIAGONAL ADMITTANCE SCALAR
N NUMBER OF RETAINED DEGREES OF FREEDOM
M NUMBER OF FREQUENCIES(FREQ)eGENERALIZED MASS(AMASS)
AND MODE SHAPES(PHI)
NF NUMBER OF FREQUEUNCIES TO CALCULATE THE CPSD
G STRUCTURAL DAMPING
ALAM A DAMPING PROPORTIONALITY FACTOR
CcMU A DAMPING PROPORTIONALITY FACTOR
DIMENSION FREQ(25)» AMASS(25)s OMEG(100)s PHI(100925)sPHIM(100)
1 AMU(25) s D(25)s E(25)s DD(25)9 B(16)9 NSTO(3)
COMMON /BLK1/ FREQs»AMASSIOMEG
COMMON /BLK2/ MsN»GoALAMCMU 9K ¢NF
COMMON/BLK3/ FLG1)FLG29sFLG39FLG4
INTEGER FLGloFLG2)FLG39FLG4
NTAP1 = 10
NTAP2 = 2
NTAP1l = 11
REWIND NTAP1
REWIND NTAP2
REWIND NTAP11
NAME = 0
NMAT = 1
NFILE = 2
<
Coun THE MODE SHAPES ARE READ INe.
C

CALL READTP(PHI »1009sNAMEsN9MpBsNFILEsNMATeNTAPL»IRR)
IF ( IRR eNEe O ) GO TO 9985

NSTO(1) = M

NSTO(2) = M

NSTO(3) = NF

NAME = 0

NMAT = 0

NFILE = 0
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CALL WRTETP( NSTOs 19 NAME#3919BoNFILEsNMATeNTAP25IRR)
IF ( IRR oNEe 0 ) GO TO 9986

NAME = O
NMAT = 0
NFILE = 0

DO 20 J = 1M
DO 10 I = 1N
10 PHIM(I) = PHI(IsJ)
CALL WRTETP(PHIMsLloNAMEsN»19BINFILEINMATsNTAP119IRR)
IF ( IRR eNEe 0 ) GO TO 9986
20 CONTINUVE

C
C
C
C
Crunn
CHrnx
WRITE(699000)
NAME = 0
NMAT = 0
NFILE = O
C THE ADMITTANCE SCALARS FOR OPTION 3 ARE FORMED AT NF
C NUMBER OF FREQUENCIESe
Crunn
CHuR®
C
DO 40 II=1sNF
WRITE(699001) OMEGI(II)
D0 25 J=1M
25 AMU(J) = CMU + ALAM*FREQ(J)*%2 + G*FREQ(J)**2/0MEG(II)

DO 30 I=1M
DEN = AMASS(I)*( ( FREQ(I)%**2=OMEG(II)*%2 )¥**2 + OMEG( I )**2%(

1 AMU(T) ) %%2 )
D(I) = ( FREQ(I)**2=OMEG(II)#**2 )/DEN
Ed1) OMEG(II)®*AMU(I)/DEN

30 DD(I)=D(I)**2+E ([ )%x%2

WRITE(699002) ( Iy DD(I)sl=1sM )
CALL WRTETP(DD#1sNAMEs1sMeBoNFILEINMAT9NTAP2y IRR;

IF ( IRR eNEe 0 ) GO TO 9986
40 CONTINUE

END FILE NTAP2
END FILE NTAP11
RETURN

9985 WRITE(699990) IRR
CALL EXIT

9986 WRITE(699991) IRR
CALL EXIT

RETURN
9000 FORMAT(1H1940X932HADMITTANCE SCALARS ( D**2+E%*%2 )//// )

9001 FORMAT(1HO»10HFREQUENCY=El4e799H(RAD/SEC) )

9002 FORMAT(1X#I595X9EL14eT )
9990 FORMAT(28H ERROR IN READTP=ERROR CODE=I5)
9991 FORMAT(28H ERROR IN WRTETP=ERROR CODE=I5)

END
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SUBROUTINE A

SIBFTC ADMT2*

DMIT2

DECK

SUBROUTINE ADMIT2

OPTION 2

D(I)

E(I)

N

NF

G
ALAM
cMU

NODOOONDNODONDDOOONOOONDODONNODONODOONOOONOO

DIMENSIO
1

2

COMMON /
COMMON /
NTAP1 =
NTAP2 =
NTAP16 =
REWIND N
REWIND N
REWIND N
MM = M=]

«

C*%%FORM PARAM
NSTO(1)
NSTO(2)
NSTO(3)
NSTO(4)
NAME = 0
NMAT = 0

*
#* ADMITTANCE SCALARS *
* *

*# USED IN CALCULATING THE DEFLECTION *
* RESPONSE CROSS POWER SPECTRAL DENSITY =
*# OR CPSDe *

* *

BROAD BAND EXCITATIONy DAMPING COEFFICIENTS PROPORTIONAL
TO A LINEAR COMBINATION OF THE MASS INERTIA AND STIFFNESS
COEFFICIENTSy ( CROSS MODAL COUPLING IS INCLUDED )

ADMITTANCE SCALAR = DIAGONAL MATRIXs REAL FACTOR IN
ADMITTANCE MATRIX.

ADMITTANCE SCALAR = DIAGONAL MATRIXs IMAGINARY FACTOR
IN ADMITTANCE MATRIXe

THE FREQUENCIES(FREQ)y GENERALIZED MASS(AMASS) AND
MODE SHAPES(PHI) COME FROM THE EIGENVECTOR=EIGENVALUE

ROUTINE TV=105We

NUMBER OF RETAINED DEGREES OF FREEDOM

NUMBER OF FREQUEUNCIES TO CALCULATE THE CPSD
STRUCTURAL DAMPING

A DAMPING PROPORTIONALITY FACTOR

A DAMPING PROPORTIONALITY FACTOR

N D(25)9E(25)¢DD(25)9OMEG(100)9B(16)9SC1(25925)9SC2(25925)
sDDEE(25+25) 9»SMAT (3) 9DE(25925) 9ED(25925) »AMU(25) »AMASS (
25)9FREQ(25)sPHI(100925) sPHIM(100)sNSTO(4)»KPARAM(24)

8LK1/ FREQy»AMASS»OMEG

BLK2/ MsN9GoALAMICMUPK oNF

10

2

16

TAP1

TAP2

TAP16

ETER MATRIX NSTO
= MM

= K

=N

= NF
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NFILE = 0
CALL WRTETP(NSTO»1lsNAMEs4919ByNFILE9NMAT9NTAP16IRR)

IF( IRR «NEe 0 ) GO TO 9999

C*#%#FORM PARAMETER K MATRIX TO TEST FOR NUMBER OF OFF-DIAGONAL TERMS
MK -= M=K
0O 10 I = 1eyMK

10 KPARAM(I) = 0
MK = MK + 1 °
IF ( MK «GTe MM ) GO TO 30
DO 20 I = MKyMM

20 KPARAM(I) = =]

30 NAME =
NMAT =
NFILE = 0
IF ( K ¢EQe 1 ) GO TO 35
GO TO 38

35 KPARAM(M) = =]

MM = M

38 CONTINUVE
CALL WRTETP(KPARAMs1 s NAMEsMM9o1 sBsNFILE9sNMATeNTAP169IRR)
IF({ IRR oNEe O ) GO TO 9999
IF ( K ¢EQe 1 ) MM = M=]

I
0
0

NAME = 0
NMAT = 1
NFILE = 2

THE MODE SHAPES ARE READ

[aNaNa!

CALL READTP(PHI#»1009NAMEsNsM9BoNFILEINMATyNTAPLIRR)
IF( IRR oNEe O ) GO TO 9998

NAME = O

NMAT = 0

NFILE = 0

DO 7C II = 1yMM
J1 = I1I

ML = II+K

IF( ML «GTe M ) ML = M
DO 70 J = J1lsML
DO 60 I = 1N
60 PHIM(I) = PHI(IsJ)
CALL WRTETP( PHIMplyNAMEsNs19ByNFILEINMAToNTAPL169IRR )
IF ( IRR eNEe 0 ) GO TO 9999
70 CONTINUVE
END FILE NTAP16

C
C s
C THE ADMITTANCE SCALARS FOR OPTION 2 ARE FORMED
C SMAT(1) = D(I)*D(J) + E(I)I*E(J)
C SMAT(2) = D(I)*E(J) = DIJI*E(T)
C SMAT(3) = D(J)*C(I) = D(I)I*E(J)
C
C
END FILE NTAP2
C

DO 1000 II=1yNF
DO 100 J=1sM
100 AMU(J)=CMU+ALAM¥FREQ(J)**2+G*FREQ(J) **2/0MEG(I1)

DO 200 I=1M
DEN = AMASS(I)*( ( FREQ(I)*%2=-OMEG(II)%*%2 )%%¥2 + OMEG(I])**2%(AMU
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aonn

200

300

4100

400

500

1000

9998

9999

9000
9001
9002
9003
9004
9010
9020

([) )*%2 )
D(I) = ( FREQ(I)**2=OMEG(II)#%#2 )/DEN

E(I)=OMEG(II)*AMU(I)/DEN

DO 3200 I=1yM

DO 300 J=1sM
DE(IsJ)=D(I)*E(J)
ED(J91)=DE(I9J)
DDEE(TI9J)=D(I)#D(J)+E(TI)*E(J)

WRITE(699000)
WRITE(€99001)

DO 4100 I = 1M

WRITE(699002)1

WRITE(699003) ( JsDE(IsJ)sDDEE(I9J) 9J=19M)
WRITE(699004)

CONTINUVE

DO 400 I=1yMM
Ml=1+1

DO 400 J=M1sM

SCl(Isd) = DE(I9J)=DE(J»I)
SC2(I19J)==SC1(IsJ)

NAME = 0

NMAT = 0

NFILE = 0

DO 500 I=1yMM

Ml=I+1

ML =1 + K

IF( ML «GTe M ) ML = M

DO 500 J = M1sML

SMAT(1) = DDEE(IsJ)
SMAT(2) = SCl(IsJ)

SMAT(3) = SC2(1IsJ)

CALL WRTETP(SMAT»19sNAME»3919B9sNFILEsNMATINTAP2yIRR)
IF(IRR oNEe 0)GO TO 9999
CONTINUVE

END FILE NTAP2

CONTINUE

END FILE 2
RETURN
WRITE(6+9010)IRR
CALL EXIT
WRITE(6+9020)IRR
CALL EXIT

RETURN |
FORMAT (1H1950X 9 21HADMITTANCE SCALARS  ////)

FORMAT (1HO» 10X 9 9HD (I ) *E(J)920X922HO(T)*D(J) + E(I)I*E(J)
FORMAT(1HO#3H I=13)
FORMAT(7X9I391X9E14e7910X9EL14e7)

FORMAT(1HO)
FORMAT( 28H ERROR IN READTP=ERROR CODE=I5 )

FORMAT(28H ERROR IN WRTETP ERROR CODE=I5)
END

/17)

465



SUBROUTINE CQCPSD

$IBFTC CQCPS* DECK
SUBROUTINE CQCPSD
COMMON/BLK2/MsN9sGyALAMCMUIK 9 NF
DIMENSION SMAT(3)9CFW(90990)9QFW(90990)sB(16)
C*#%ROUTINE THAT STORES THE EXCITATIONS FOR THE CROSS POWER SPECTRAL

C DENSITY ON TAPE
C
C FSF FORWARD SPACE FILES
C CALLING SEQUENCE CALL FSFINFILEsNTAP18»LERROR)
C WHERE
C NFILE=NO OF FILES TO FORWARD SPACE
< NTAP18=LOGICAL TAPE UNIT
C LERROR= 0 SUCCESS
C NON=ZERO NO OF UNSPACED FILES
C
C BSF BACKSPACE FILES SAME CALLING SEQUINCE AS FSF
C
NTAP2 = 2
NTAP15= 15
NTAP18 = 14
REWIND NTAP2
REWIND NTAP15
REWIND NTAP18
IQ = 0
C
MM = M=1

CO 600 IJ = 192
IF ( IJ eEQe 2 ) IQ =1
C*#*#LOOP NO OF FREQUENCIES
DO 500 I1 = 1sNF
NFILE = 1
CALL FSF( NFILEsSNTAP2yLERROR )
DO 200 I = 1yMM
ML =1 4+ 1
ML = I+K
IF( ML «GTe M ) ML = M
DO 200 J = M1sML
NAME = 0
NMAT = 0
NFILE = O
C*%%#READ IN THE ADMITTANCE SCALARS
CALL READTP (SMAT »1sNAME sNRoNCoBoNFILESNMATINTAP29 IRR)
IF( IRR oNEe O ) GO TO 9998
C**#READ THE CO=-POWER SPECTRAL DENSITY(CFW)
NAME = O
NMAT = 0
NFILE =1
CALL READTP(CFW9909sNAME sNsNsBsNFILEINMATINTAP18IRR)
IF( IRR oNEe O ) GO TO 9998
C###READ IN THE QUAD=POWER SPECORAL DENSITY(QFW)
NAME = 0
NMAT = O
NFILE = 0
CALL READTP (QFW 990 s NAME sNsNsBoNFILE yNMATsNTAP189IRR)
IF( IRR «NEe O ) GO TO 9998
IF ( IQ eNEe 0 ) GO TO 54
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(«
C#*#FORM THE EXCITATION MATRIX TO BE STORED ON TAPE 15
DO 50 K1 = 1N
DO 50 L1 = 1N
50 CFW(K1oL1) = CFW(K1sL1)*SMAT(1) + QFW(K1sL1)*SMAT(2)
C
C
GO TO 80
54 CONTINUVE
C*##READ THE QUAD=POWER SPECTRAL DENSITY(QFW)
DO 60 K1 = 1N
DO 60 L1 = 1N
60 CFW(K1oL1l) = CFW(K1lsL1)*SMAT(3) + QFW(K1sL1l)*SMAT(1)

80 CONTINUVE

NAME = 0
NMAT = 0
NFILE = 0

CALL WRTETP(CFWs909sNAMEsNsNsBosNFILE9sNMATINTAPL159IRR)
IF( IRR oNEe 0 ) GO TO 9999
NFILE = 1
CALL BSF(NFILEZNTAP189LERROR)
IF( LERROR oNEe 0 ) GO TO 9997
200 CONTINUVE

IF ( I «EQe MM ) GO TO 500

NFILE = 1

CALL FSF(NFILEsJNTAP189LERROR )
500 CONTINUVE

REWIND NTAP2
REWIND NTAP18
600 CONTINVE
END FILE NTAP15
«
RETURN

C
C
9997 WRITE(699005) LERROR
CALL EXIT
9998 WRITE(699010) IRR
CALL EXIT
9999 WRITE(699020) IRR
CALL EXIT
RETURN
9005 FORMAT(67TH ERROR IN BSF ROUTINE(BACKSPACE FILES)=NUMBER OF UNSPACE
1D FILES 1Is I5 )
9010 FORMAT(28H ERROR IN READTP=ERROR CODE=15)
9020 FORMAT(28H ERROR IN WRTETP=ERROR CODE=I5)
END
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SUBROUTINE SUM3

SIBFTC

NNONONOO

10
20

50

450

500

468

SUM3#* DECK
SUBROUTINE SUM3( ITP1sITP29ITP3)

CROSS MODAL EFFECT OF CROSS=PSD MATRICES WILL
BE SUMMED AT EACH FREQUENCY FOR REAL AND

IMAGINARY PART

COMMON/BLK1/FREQ9AMASS » OMEGA

COMMON /BLK2/MoNsGosALAMICMUSK 9NF yNPLATE 9 NBEAMS
DIMENSION AMAT(90990)»BMAT(90090)9sB(16) s IPARAM(2)
DIMENSION FREQ(25)9AMASS(25)9OMEGA(100)

REWIND 1TP1

REWIND ITP2

REWIND ITP3

IPARAM(1) = NPLATE + 2#NBEAMS

IPARAM(2) = 2%NF

NAME = 0
NMAT = 0
NFILE = O

CALL WRTETP(IPARAMs»1sNAME91929BsNFILEsNMATS»ITP3IRR)
IF ¢ TRR oNEe O ) GO TO 9986

NAME = 0

NFILE = 0

DO 500 Il = 1sNF
WRITE(699000) OMEGA(II)
IF ( Il «EQe 1 ) GO TO 10
NMAT = 0 :

GO TO 20

NMAT = 1
CALL READTP(AMAT»90sNAMEsNsN9BsNFILE9NMATITP1IRR)

CALL READTP(BMAT»909sNAMEsNoNsByNFILEsNMAT9ITP29IRR)
IF ( IRR eNEe O ) GO TO 9985

DO 50 I = 1N

DO 50 J = 1N

AMAT(I9J) = AMAT(I9J) + BMAT(1,J)

DO 450 I = 1N

WRITE(6959001) 19 (AMAT(I0J) oJd=19N)

CONTINVE

NMAT = 0

CALL WRTETP(AMAT 990 9NAMEsNoN9BoNFILEINMAT9ITP3sIRR)
IF ( TRR eNEe 0 ) GO TO 9986

CONTINUVE

DO 600 II = 1sNF
WRITE(699002) OMEGA(II)

NAME = 0
NMAT = 0
NFILE = 0

CALL READTP (AMAT)»909NAMEsNsNoBsNFILEINMATsITP2sIRR)
IF ( IRR oNEe O ) GO TO 9985
NAME = 0



NMAT = 0
NFILE = 0
CALL WRTETP(AMATs90sNAMEsN9N9sByNFILE9sNMAT9ITP3yIRR)
IF ( IRR eNEe 0 ) GO TO 9986
DO 550 I = 1N
WRITE(699001) 19 (AMAT(I0J) sJd=1yN)
550 CONTINVE
600 CONTINVE

END FILE ITP3
RETURN
9985 WRITE(699990) IRR
CALL EXIT
9986 WRITE(699991) IRR
CALL EXIT
RETURN
9000 FORMAT(1HO933HDEFLECTION CO-POWERs FREQUENCY = E14e7911H (RAD/SEC
1) 77)
9001 FORMAT(1HO#I59s1P7EL16e6/(E22e696E1646) )
9002 FORMAT(1HO9¢35HDEFLECTION QUAD=POWERy FREQUENCY = El4¢7s11H (RAD/S
1EC) //)
9990 FORMAT(28H ERROR IN READTP-ERROR CODE=I5)
9991 FORMAT(28H ERROR IN WRTETP=ERROR CODE=I5)
END
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SUBROUTINE PRINTE

SIBFTC PRNTE# DECK

NONOONOO

<

SUBROUTINE PRINTE

THE STRESS=PSD MATRICES ARE PRINTED FOR
OPTION 2 IN THIS SUBROUTINE.

COMMON/BLK1/FREQ9AMASS 9 OMEGA
COMMON/BLK2/MsNsGoALAMICMUIK9sNF9NPLATE s NBEAMS
COMMON/BLK3/FLG1sFLG29FLG3FLGS

INTEGER FLGloFLG29FLG39FLG4

DIMENSION FREQ(25)9AMASS(25)9sOMEGA(100)9S(8+8)9B(16)9SB(6146)
NTAPE = 15

REWIND NTAPE

NANME = 0

NMAT = 0

NFILE = 0

C*##IF NPLATE EQUALS 0 = SKIP PLATES PRINTOUT

10

20

15
50

[a)

60

100

aXaKa¥a) 2 XAl

IF ( NPLATE «EQe 0 ) GO TO 200

DO 100 III = 19NPLATE
WRITE(6+9000)

DO 60 II = 192

IF ( I1 #EQe 2 ) GO TO 10
WRITE(699001)

GO TO 20

WRITE(699002)

DO 50 IJ = 1sNF
WRITE(699003) OMEGA(IJ)
CALL READTP(S9s89NAMEINRINCoBoNFILE9sNMATsNTAPE»IRR)

IF ( IRR eNEe O ) GO TO 9985
DO 15 1 = 198
WRITE(699004)I9(S(IsJ)sJ=198)
CONTINUE

CONTINUVE

CONTINUVE

CONTINVE

C*»#]F NBEAMS EQUALS 0 = SKIP BEAMS PRINTOUT

200
C
C
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IF ( NBEAMS +EQe 0 ) RETURN

DO 1000 III = 1sNBEAMS
WRITE(699005)II1



DO 999 II = 192
WRITE(699006) 11

DO 998 IJ = 192
IF ( IJ «EQe 2 ) GO TO 70
WRITE(699007)
GO TO 80
70 WRITE(699008)
80 DO 995 Il = 1sNF
WRITE(699009) OMEGA(I1)
CALL READTP(SB9s6sNAMESNRINCsBsNFILEINMATSNTAPE s IRR)
IF ( IRR eNEe 0 ) GO TO 9985

DO 90 I = 196
WRITE(699010)I9(SB(IsJ)sd=196)
90 CONTINUE

995 CONTINUE

998 CONTINUE

999 CONTINUE

1000 CONTINUVE

REWIND NTAPE
RETURN
9985 WRITE(699990) IRR
CALL EXIT
RETURN
9000 FORMAT(1HOs6HPLATE I3)
9001 FORMAT(10XsSHREAL PART///)
9002 FORMAT(10X»9HIMAG PART///)
9003 FORMAT (20X 9 10HFREQUENCY=E1l4e7)
9004 FORMAT(1HO»14X91598E14e5/(20X98E14e5) )
9005 FORMAT(1HOs6H BEAM 13///)
9006 FORMAT(10Xp4HEND 13//)
9007 FORMAT(1HO»17X910HREAL PART 15//)
9008 FORMAT(1HO»17Xs1OHIMAG PART 15//)
9009 FORMAT(1HO930X9» LOHFREQUENCY=E14e7///)
9010 FORMAT(1HO930X»I596E14e5/(36X96E14e5) )
9990 FORMAT(28H ERROR IN READTP-ERROR CODE=15)
END
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SUBROUTINE DSECM3

$IBFTC DSECM* DECK
SUBROUTINE DSECM3

C THE DEFLECTION SECOND SPECTRAL MOMENTS ARE
C FORMED FOR OPTION 3.
C THE DEFLECTION CO=-VARIANCE MATRICES ARE MULTIPLIED
C BY FREQ#*%2 AND SUMMED OVER M NORMAL MODES.
COMMON/BLK1/FREQ
COMMON/BLK2/MyN9sG9ALAMICMU9K9NF9NPLATE9NBEAMS
DIMENSION AMAT (90990 )9B(16)9sSUM(90990)»FREQ(25)9IPARAM(2)
NTAPE = 8
REWIND NTAPE
DO 10 I = 1N
DO 10 J = 1N
10 SUM(TIsJ) = Qs
NAME = 0
NMAT = 0
NFILE = O

DO 100 II = 1M
CALL READTP(AMAT 990 sNAMEsNsNsByNFILE 9sNMAT9NTAPE»IRR)
IF ( IRR eNEe 0 ) GO TO 9985
DO 50 I = 1N
DO 50 J = 1N

50 SUM(I9J) = SUM(IsJ) + AMAT(IsJ)*FREQ(II)*%*2

100 CONTINUE
NTAPE = 3
REWIND NTAPE
NO =1
NAME 0
NMAT 0
NFILE = 0

C**¥*¥FORM PARAMETER MATRIX IPARAM

IPARAM(1) = NPLATE + 2*NBEAMS
IPARAM(2) = NO
CALL WRTETP(IPARAMs»1sNAME»1929BsNFILEsNMATSNTAPESIRR)
IF ( IRR oNEs 0 ) GO 'TO 9986

NAME = 0
NMAT = O
NFILE = O

CALL WRTETP(SUM»909sNAMEsNsNsBesNFILEsNMATSNTAPESIRR)
IF ( IRR eNEe 0 ) GO TO 9986
WRITE(699000)
DO 200 I = 1N
WRITE(699001)I 9 (SUM(IsJ)sJ=19N)
200 CONTINUE
END FILE NTAPE
RETURN
9985 WRITE(699990) IRR
CALL EXIT
9986 WRITE(699991) IRR
CALL EXIT
RETURN
9000 FORMAT(1H1930X953HDEFLECTION SECOND SPECTRAL MOMENT MATRIX (REAL P
1ARTY //7/)
9001 FORMAT(1HO9I591lPT7ELl6e6/(E22e696E1646) )
9990 FORMAT(28H ERROR IN READTP—-ERROR CODE=IS5)

9991 FORMAT(28H ERROR IN WRTETP-ERROR CODE=15)
END 472



81508

110000008
110000008
110C00008
170000008
80328

28

80078
-10118
81368
81418

80108

30000008
30000008

100000008
28

3B

4B

—4B

81008

30000008
30000008

10000000R
28

3R

48

-4B

81508

83508
-80000008
-110000008
-17000000R

18 28
80328 18

18
18 8133R
80328 28
80328 38
80000008
80038
80000008

82008
-30000008
-100000008
-150000008
80008
18
100010008
28
18 38
28 48
150000008
80038
150000008

82008
-30000008
-100000008
-15000000R
80008
18
100010008
28
18 38
28 4R
150000008
80038
150000008

83508
-80000008
-20000008
-110000008
-170000008
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08
0B
OoR
0B

08
08
0B

88
68
278
278
5B
5B
78
0B
08
0B

08
08B
08
08

08

LOAD + EXECUTE
PARTITION CORE

REW B8(SCRATCH)

REW 11(DIAG SCALARS)
REW 17(CFW-NXN)
READ PARAMETER M
READ DIAG SCALARS
READ MODES(PHI)
READ CFW
PHICTRANSP) *CFW
PHI(TRANSP) *CFW*PHI
READY NEXT SCALAR

SCALAR MULT

SCALAR MULT

POST MULT BY PHI(TR)
STORE ON TAPE 8
CYCLE M TIMES

WRITE EOF ON 8

LOAD + EXECUTE
PARTITION CORE

REW 3 (JD)

REW 10 (STRESSES)
REW 15

READ PARAM(CYCLE CNT)
READ JD

SKIP 1 EOF ON 10
READ STRESSES(S)
(S)*(JD)
(S)*(JD)*(S)TRANSP
STORE ON TAPE 15
CYCLE

WRITE EOF ON 15

LOAD + EXECUTE
PARTITION CORE

REW 3 (JD)

REW 10 (STRESSES)
REW 15

READ PARAM(CYCLE CNT)
READ JD

SKIP 1 EOF ON 10
READ STRESSES(S)
(S)*0JD)
{S)*(JD)*(S)TRANSP
STORE ON TAPE 15
CYCLE

WRITE EOF ON 15

LOAD + EXECUTE
PARTITION CORE
REW 8 (SCRATCH)
REW 2 (SCALARS)
REW 11(MODES)
REW 17(CFW)



20000008
20000008

110000008
170000008
80348

2B

80098
-10118
81378
81438
80348

28

4B
—-128
-10618
-178

80108

30000008
30000008

100000008
28

38

48

—4B

-88

81508

110000008
110000008
110000008
170000008
80328

28

80078
-10118
81368
81418

28

38

-~-108

80008
80068
-110000008
170010008
80348
1R
18 28
80348 18
81378
1B
18 8140R
80348 28
38
38 48
-170010008
80000008
80038
80038
80058
82008
-30000008
-150000008
80008
-100000008
18
100010008
28
18 3B
28 4B
15000000R
80038
8004R
150000008
83508
-80000008
-110000008
-170000008
80008
80048
80328
18
18 28
80328 18
8136R
18
18 81388
80328 28
80328 38
80000008
8003R
80000008

08
0B
08
(6]
o8
08
8B
68
278
218
58
5B
98
68
08
oR
08
338
0B

08
oR
08
08
08
0B
oR
(0]}
0B
6R
78
o8
0OR
08
08

08
0OR
0oR
oR
OR
08
0B
OR
0B
88
68
278
278
58
58
78
08
oR
OR
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READ M,NF

READ SCALARS

REW 11(MODES)

SKIP EOF DN 17
READ MODES(PHI)
READ CFW
PHI(TRANSP) *CFW
PHI(TRANSP)*CFWxPHI
READY NEXT SCALAR

SCALAR MULT

SCALAR MULT
PHICTRANSP)

MULT

RACKSPACE 1 EOF
STORE ON TAPE 8
CYCLE M TIMES
RESTORE SCALAR CELLS
CYCLE NFREQ TIMES

LOAD + EXECUTE
PARTITION CORE

REW 3 (JD)

REW 15

READ PARAM(CYCLE CNT)
REW 10 (STRESSES)
READ JD

SKIP 1 EOF ON 10
READ STRESSES(S)
(S)*0JD)
(S)*(JD)*(S)TRANSP
STORE ON TAPE 15
CYCLE

CYCLE NFREQ

WRITE EOQF ON 15

LOAD + EXECUTE
PARTITION CORE

REW B8(SCRATCH)

REW 11(DIAG SCALARS)
REW L7(CFW-NXN)
READ PARAMETER M
READ DIAG SCALARS
READ MODES(PHI)
READ CFW
PHICTRANSP)*CFW
PHI(TRANSP) *CFW*PHI
READY NEXT SCALAR

SCALAR MULT

SCALAR MULT

POST MULTY BY PHIC(TR)
STORE ON TAPE 8
CYCLE M TIMES

WRITE EOF ON 8



83508

1600000 0B
160006008
80048
160000008
82478
82488
82498
80068
—10148
160000008
150000008
80418

28

81448

38

-68

80418

18

=158

-11448
-208

80108

30000008
30000008

100000008
28

38

4B

-4R

-88

81508

110000008
110000008
110000008
170000008
80328

28

80078

87508
-80000008
-150000008
-160000008
80008
80078
80068
80418
103B
1B
80058
80108
18
81448
18
18 28
81448 38
48
48 82478
80068
82478 18
80000008
80038
-160000008
160000028
80038
2B
80000008

82008
-30000008
-150000008
80008
-100000008
18
100010008
28
18 38
28 4B
150000008
80038
80048
150000008

83508

-80000008

-110000008

-170000008
80008
80048
80328
13

18 2B

80328 18
81368

278

o8
08

0B
08
08

08
o8
68
78
08
08
08
08B

LOAD + EXECUTE
PARTITION CORE

REW 8(SCRATCH)

REW 1SC(EXCITATIONS)
REW 16 (MDDE SHAPES)
READ M—-1,KsN

READ K TERMS

COPY K

READ PHICI)

CLEAR 103 CELLS

SET ROW DIM

SET COL DIM

READY NEXT K

READ PHICJ)

READ CQ(IsJ) MATRIX
PHICI) TRANSP*CQUI.J)
MULT BY PHIC(J)

PHI(J) TRANSP

MULT + ADD

CYCLE J=T+1,I+K

MULT SUM J BY PHICI)
STORE SUM OF J ON 8
CYCLE I=1.M-1

REW 16

SKIP 2 MATRICES ON 16
REDUCE K LOC

CYCLE BACK FOR IMAG
WRITE EOF ON 8

LOAD + EXECUTE
PARTITION CORE

REW 3 (JD)

REW 15

READ PARAMI(CYCLE CNT)
REW 10 (STRESSES)
READ JD

SKIP 1 EOF ON 10
READ STRESSES(S)
(S)*(JD)
(S)*(JD)*(S)TRANSP
STORE ON TAPE 15
CYCLE

CYCLE

WRITE EOF ON 15

LOAD + EXECUTE
PARTITION CORE

REW B(SCRATCH)

REW 11(DIAG SCALARS)
REW 17(CFW-NXN)
READ PARAMETER M
READ DIAG SCALARS
READ MODES(PHI)
READ CFW
PHICTRANSP) *CFW

PHT C(TRANSP) *CFW*PHI
READY NEXT SCALAR



-10118
81368
81418
2B

38
-108

83508

160000008
160000008
80048
160000008
82478
82488
82498
80068
—-10148
160000008
150000008
80418

28

81448

38

-68

80418

18

=158

-11448
-208B

80108

30000008
30000008

100000008
2B

38

48

-48

-88

81508

1B

18 81388
80328 28
80328 38
80000008
80038
80000008
87508
-80000008
-150000008
-160000008
80008
80078
80068
80418
1038
18
80058
80108
18
81448
18
18 28
81448 38
48
48 824178
80068
82478 18
80000008
80038
-160000008
160000028
80038
2R
80000008
82008
-30000008
-150000008
80008
-100000008
18
100010008
28
18 38
28 4B
150000008
80038
80048
150000008
83508
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2178
58
58
78
0B

08

0B
o8B
o8
0B
08
08
0B
278
0B
298
278
218
218
278
08
08
88
68
98
308
08
68
0B
08
08
338
08
(0]:]

08
08
0oR
08
08
OR
o8
o8
08
68

o8
08
08
OR

0B
0B

SCALAR MULT

SCALAR MULT

POST MULT BY PHI(TR)
STORE ON TAPE 8
CYCLE M TIMES

WRITE EOF ON 8

LOAD + EXECUTE 7

PARTITION CORE

REW 8(SCRATCH)

REW 15(EXCITATIONS)
REW 16(MODE SHAPES)
READ M-1+KsN

READ K TERMS

COPY K

READ PHICI)

CLEAR 103 CELLS

SET ROW DIM

SET COL DIM

READY NEXT K

READ PHICJ)

READ CQ(T1.+J) MATRIX
PHICTI) TRANSP*CQCI,J)
MULT BY PHICJ)
PHI(J) TRANSP

MULT + ADD
CYCLE J=1+1,1+K
MULT SUM J BY PHIC(I)

STORE SuM OF J ON 8
CYCLE I=1,.M-1

REW 16

SKIP 2 MATRICES ON 16
REDUCE K LOC

CYCLE BACK FOR IMAG
WRITE EOF ON 8

LOAD + EXECUTE
PARTITION CORE

REW 3 «JD)

REW 15

READ PARAM(CYCLE CNT)
REW 10 (STRESSES)
READ JD

SKIP 1 EOF ON 10
READ STRESSES(S)
(S)*(JD)
(S)*(JD)*CS)TRANSP
STORE ON TAPE 15
CYCLE

CYCLE NF TIMES
WRITE EOF ON 15

LOAD + EXECUTE
PARTITION CORE



-80000008 08

-20000008 08
-110000008 08
-170000008 08
20000008 80008 0B
20000008 80068 08
-110000008 08
170010008 0B
110000008 80348 08
17000000C8 18 08
80348, 18 28 88
2B 80348 18 68
80098 81378 278
-10118 18 278
81378 18 81408 58
81438 80348 28 58
80348 38 98
28 38 48 68
-170010008 (0]:)
4B 80000008 08
=128 80038 08
-10918 80038 338
-178 80058 08
83508 0B
87508 08
-80000008 0B
-150000008 0B
-160000008 08
160000008 8000R oB
16000000R 80088 08
80048 80078 278
160000008 80358 0B
82418 1038 298
82428 18 2178
82438 80058 278
80078 80118 278
-10148 18 278
16000000R 81388 0B
1500000CR 18 08
80358 1R 28 88
28 81388 38 68
81388 4B 98
38 48 82418 308
-6B 80078 08
80358 82418 18 68
18 80000008 08
-158 80038 08
-160000008 0B
160000028 08
=11448 80038 338
=208 80068 (0):]
=218 28 08
80000008 08
80108 08B
82008 08
-80000008 08B
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REW 8 (SCRATCH)
REW 2 (SCALARS)
REW 11(MODES)

REW 17(CFW)

READ MJ.NF

READ SCALARS

REW 11(MODES)
SKIP EOF ON 17
READ MODESC(PHI)
READ CFW
PHICTRANSP) *CFW
PHICTRANSP) *CFW*PHI
READY NEXT SCALAR

SCALAR MULT
SCALAR MULT
PHI(TRANSP)
MULT

BACKSPACE 1 EOF
STCRE ON TAPE 8
CYCLE M TIMES
RESTORE SCALAR CELLS
CYCLE NFREQ TIMES

LOAD AND EXECUTE
PARTITION CORE

REW 8(SCRATCH)

REW 15(EXCITATIONS)
REW 16(MDODE SHAPES)
READ M-1,KsN.NFREQ

READ K OFF-DIAG TERMS

COPY K

READ PHIC(I)
CLEAR 103 CELLS
ADD ROW DIM

ADD COL DIM
READY NEXT K

READ PHI(J)

READ C(IsJ) MATRIX
PHICI)TRANSP*CQ(I+J)
MULT BY PHICJ)
PHICJ) TRANSP

MULT + ADD

CYCLE J=T1+1,[+K
MULT BY PHICI)
STORE SUM OF J ON 8
CYCLE T = 1.M-1

REW 16

SKIP 2 MATRICES ON 16

RESET K LOC
CYCLE NF TIMES
CYCLE REAL,IMAG
WRITE EOF ON 8

LOAD + EXECUTE
PARTITION CORE
REW 8 (PARAM-CPSD)



80000008

100000008

80000008
18

38

48

-4B

-8B

80108

140000008
150000008
18
160000008
18
28
150000008
28
38
28
18
2B
38

-13®

80108

140000008

120000008
170000008
28
38
170000008
12000000R
2B

-100000008
-150000008

-80000008
100010008

80000018

28
18

-80000008

150000008

-120000008
-140000008
-150000008
-160000008
120000008
82008

2B
38

18

28

120000008

85008
-30000008
-=120000008
—-140000008
-150000008
-160000008
-170000008

120010008
170010008

18

3B

80008

18

2B
3B
48
150000008
80048

80038

80008

18

18

2B

38

18

28

28

18

28

38
120000008
120000008

80058

80008

18
28
38
18
28
38
18
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08
08
08B
0B
0B
08
o8
08
68
78

08
08
08
0B

oB
0B
08
08

08
o8
0B
oR
0B
08
08
08
68
0B
0B
oR
308

REW 10 (STRESSES)
REW 15

READ PARAM

REW 8

SKIP 1 EOF ON 10
READ STRESS

SKTP 1 MATRIX
READ CPSD

S*CPSD

S*CPSD*S TRANP
STORE ON TAPE 15
CYCLE REAL.,IMAG
REW 8

CYCLE STRESSES
WRITE EOF ON 15

LOAD + EXECUTE
REW 12 (0OUTPUT)
REW 14 (PARAM)
REW 15 (A-REAL )
REW 16 ( B—IMAG )
WRITE EOF ON 12
PARTITION CORE
READ PARAM

READ A
ACTNVERSE)

READ B

ACINV)*B
RXACINV) %8

READ A
A+B¥*ACINV) *B
COPY ACINV)%*B
(A+BXACINV)*B) [NV
MULT - IMAG

SAVE J - REAL
SAVE L - IMAG
WRITE EOF ON 12
CYCLE NF TIMES

LOAD + EXECUTE
PARTITION CORE

REW 3 —SCRATCH
REW 12 (L AND J)
REW 14 ( PARAM )
REW 15 (OUT-REAL)
REW 16 ( QUT-1IMAG)

REW 17-QF AND CF MAT.

READ PARAM

SKIP 1 EOF

SKIP PAST 1 FEOF
READ L MATRIX
READ QF MATRIX
MULT OQF=%L

copry

READ CF MATRIX
READ J MATRIX
CF*J + QF%L = X



38
28

120000008
28
38

120000008

170000008
28
38
18
18
170000008

120000008
2B
38

30000008
28

28
120000008
28
30000008

80108

140000008

100000008
150000008
18
38
48
160000008

82008

18 28

30000008
-120010008
28
18 38
30000008
30000008
18
-170010008
28
18 38
18
18 28
28 18
28
-120010008
38
38 18
18 28
-30000008
38
38 28
150000008
28
1B 38
18
38 18
160000008
80058
150000008
160000008
82008
-30000008
-100000008
=140000008
-150000008
-160000008
80008
100010008
18
ra:)
28 38
18 48
30000008
28
28 38
18 48
30000008
80058
-150000008
-160000008
80078
30000008
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08

J*X

STORE ON TAPE 3
BACKSPACE 1 EOF
READ L MATRIX
MULT L*X MATRIX
STORE ON TAPE 3
WRITE EOF ON 3
READ J MATRIX
BACKSPACE PASY 1 EOF
READ QF MATRIX
MULT QF%*J

coey

ADD QF*J + QF¥J=Y
SUBT QF%*J - Y = —-QF%*J
READ CF MATRIX
BACKSPACE 1 EOF
READ L MATRIX
CF*L — QF%) = 7
MULT L*Z

REW 3

READ REAL

TOTAL REAL
STORE REAL

READ J MATRIX
MULT J*Z

READ IMAG

IMAG

STORE [IMAG
CYCLE NF TIMES
WRITE EOF ON 15
WRITE EOF ON 16

LOAD + EXECUTE
PARTITION CORE

REW 3

REW 10 (STRESSES)
REW 14 (PARAM)

REW 15 (REAL-CPSD)
REW 16 (IMAG-CPSD)
READ PARAM

SKIP 1 EOF ON 10
READ STRESS

READ REAL CPSD
S*CPSD—-REAL
S*CPSD*S TRANP
STORE ON TAPE 3
READ IMAG CPSD
S*CPSD IMAG
S*CPSD*S TRANP
STORE ON TAPE 3
CYCLE NF TIMES

REW 15 REAL CPSD
REW 16 IMAG CPSD
CYCLE STRESSES
WRITE EOF ON TAPE 3

LOAD + EXECUTE



140000008
40000008
10148
85008
85018
85028
80138
-10118
150000008
81998

28

-58B

18

-10718
-10618
-138

80108

140000008
120000008

100000008
2B

38

4B

—4B

-8B

80108

140000008
120000008

100000008
28

3B

48

—48B

-8B

$EOF

85008
-40000008
-120000008
-140000008
-150000008
-160000008

80008

80108

80048

80038
80038
81998
18
28
28 28
18 18
80058
120000008
80058
-18 10000008
2B
120000008

82008
-30000008
-120000008B
-140000008
80008
—100000008
18
100010008
28
18 3B
28 48
30000008
80078
28
30000008

82008
—30000008
-120000008
-140000008
80008
-100000008
18
100010008
28
18 38
28 48
30000008
80078
2B
30000008

0B
08
OoR
08
08
08B
08
o8B
278
298
278
278
278
278
0B
58
18
08
08
338
278

08

PARTITION CORE

REW 4 (CONSTANTS)
REW 12 (OUTPUT)
REW 14 (PARAM)

REW 15 (REAL-CPSD)
REW 16 (IMAG-CPSD)
READ PARAM

READ CONSTANTS

NULL MATRIX
ADD ROW DIM
ADD COL DIM

READY NEXT SCL
READ A MATRIX
A*SCL

SUM

CYCLE FREQ

STORE JD

SET LOC AGAIN

SET TO TAPE 16
CYCLE BACK FOR IM
WRITE EOF ON 12

LOAD + EXECUTE
PARTITION CORE
REW 3

REW 12¢JD)

REW 14(PARAM)
READ PARAM

REW 10 (STRESSES)
READ JD

SKIP 1 EOF ON 10
READ STRESS

S*JD

S*JD*S TRANP
STORE ON TAPE 3
CYCLE

CYCLE REAL.IMAG
WRITE EOF ON TAPE 3

LOAD + EXECUTE
PARTITION CORE
REW 3

REW 12 (JD)

REW 14 (PARAM)
TEAD PARAM

REW 10 (STRESSES)
READ JD

SKIP 1 EOF ON 10
READ STRESS

S*JD

S*JD*S TRANP
STORE ON TAPE 3
CYCLE

CYCLE REAL»IMAG
WRITE EOF ON TAPE 3
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FORTRAN IV and MAP for the IBM 7094 Mod. II. The program employs matrix structural
analysis methods to calculate statistical measurements of response (deflection and stress)
for complex structure subjected to pressure loads random in both time and space. The
program is organized into two phases, each performed separately. The phases are further
organized in modular form for ease of maintenance and/or modification.
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