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PREFACE 

Work on STRESS began in the Fall of 1962 under the direction of Pro
fessor S. J. Fenves of the University of Illinois, who was a visiting mem
ber of the M.1. T. faculty during the year 1962-1963. The project staff 
included Professor R. D. Logcher, Professor S. P. Mauch, Mr. K. F. 
Reinschmidt, and Mr. R. L. Wang. In the Fall of 1963 the project was 
placed under the general supervision of Professor J. M. Biggs with 
Professors Logcher and Mauch directly in charge of the programming 
effort. During the ensuing period important contributions were made to 
the debugging of the system by Professor Z. M. Elias, Mr. R. V. Good
man, Miss S. C. Finkelstein, Mr. S. G. Mazzotta, Mr. J. R. Roy, and 
Mr. A. C. Singhal. 

The STRESS project has been partially supported from a major grant 
for the improvement of engineering education made to M. 1. T. by the 
Ford Foundation. Additional support was provided by Project MAC, an 
M.1. T. research program, sponsored by the Advanced Research Project 
Agency, Department of Defense, under Office of Naval Research, Con
tract No. Nonr-4102(Ol). Reproduction in whole or in part is permitted 
for any purpose of the U. S. Government. The work was done in part at 
the M.1. T. Computation Center, and the aid and support of the Center 
and its personnel are gratefully acknowledged. 

Although the STRESS processor has been extensively tested by M. 1. T. 
personnel, no warranty is made regarding the accuracy and reliability 
of the program and no responsibility is assumed by M. 1. T. in this con
nection. 

S. J. Fenves 
R. D. Logcher 

January 1965 S. P. Mauch 
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INTRODUC TION 

STRESS (STRuctural Engineering System Solver) is a program
ming systerYl for the solution of structural engineering problems 
on digital computers. This manual contains the description of 
the STRESS processor system as presently (April 1964) imple
mented on the IBM 7094 computer at the M. 1. T. Computation 
Center. The purpose of the manual is to provide the information 
necessary for the implementation of the STRESS processor on 
other computer systems, and for the inclusion of additional capa_ 
bilities in processors already implemented. 

This manual serves as a complement to STRESS: A User's 

.!vfanual. l A thorough familiarity with the User's Manual is recom
mended before attempting to implement or expand the system. 

It is assumed that the person planning to implement or change 
the system is an experienced FORTRAN programmer. Knowledge 
of assembly language programming and monitor operation will be 
helpful in implementing STRESS for special monitors and other 
machine s o. 

One of the primary objectives in the development of the STRESS 
system has been the ease of expansion and modification of the sys
tem. Expansions can be accomplished by the incorporation of 
additional input statements and corresponding subroutines, so that 
the system can be dynamically maintained with components added, 
modified, or replaced to reflect the individual requirements of a 
particular organization~ It has been intended that such changes 
need not require the services of experienced systems program
mers but can be readily accomplished by programmers now en
gaged in the development and maintenance of conventional special
purpose programs. 

This manual consists of seven chapters. Chapter 1 contains a 
general description of the system in terms of the organization of 
the processor and usage of memory. Chapter 2 describes in 
detail the dynamic memory allocation algorithm used by the sys
tem. The method of input translation is discussed in Chapter 3, 

IS. J. Fenves, R. D. Logcher, S. P. Mauch, and K. F. 
Reinschmidt, STRESS: A User's Manual, The M.1. T. Press, 
Cambridge, Mass., 1964. 
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2 Introduction 

The general method of indeterminate analysis is described in 
Chapter 4. Chapter 5 gives the function of all parameters and 
arrays in the system, Chapter 6 describes the complete sys
tem as currently implemented, Finally, in Chapter 7 guidelines 
and examples are presented for the incorporation of possible 
additional components of the system. 



Chapter 1 

GENERAL DESCRIPTION OF SYSTEM 

This chapter gives an introductory description of the STRESS 
processor system necessary for the understanding of the details 
described in the succeeding chapters. Specific aspects covered 
are the organization of the system, the internal functioning of the 
processor, the use of memory by the system, and the method of 
storing data. 

1. 1 Organization of the System 

The organization of the STRESS Language, described in the 
User's Manual, reflects one of the initial specifications set by 
the authors, namely, that the language used should closely re
semble the accepted terminology of structural engineering. The 
organization of the system, that is, the processor which acts on 
the input statements to produce the specified results, was dic
tated by two additional specifications: first, that the system be 
highly flexible in order to handle the widest possible range of 
structural problems; and second, that the system be easily under
stood, so that modifications on the system could be easily :rer
formed by persons who are not primarily systems programmers. 
Only experience in actual use will determine how successfully 
these specifications have been met. 

With the last of these specifications in mind, the most widely 
available programming language, namely, FORTRAN II, has been 
used almost exclusively in the development of the system, even 
where considerably greater sophistication could have been achieved 
through symbolic programming. Symbolic coding has been re
stricted primarily to a function subprogram used for input de
coding, and to the subroutines dealing with dynamic memory allo
cation. It is believed that these subroutines need not be changed 
for any IBM 709-7090-7094 system. However, they must be re
programmed for any computer that differs from the 7094 in word 
format or length, internal re:rresentation of alphanumeric charac
ters, or access to secondary storage (tapes or disks), and for 
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4 General Description of System 

use with any other compiler. 
In planning the STRESS system, the authors have intended to re

strict themselves to the development portion alone, and to leave 
the implementation of the system for particular machine and mon
itor requirements to interested outside parties. This decision is 
reflected in the organization of the system and the contents of this 
manual in two ways. 

First, the system as describlad in this manual was not intended 
to be ready to run on any arbitrary large- scale digital computer. 
The system was written for the particular equipment configuration 
directly available to the authors, namely, the IBM 7094 computer 
at the M.1. T. Computation, Center operating under the MIT- FMS 
monitor. The system does not possess the general flexibility in 
terms of interaction with a monitor, tape units assignments, etc., 
that would be necessary for a fully implemented system. Provi
sions have been made for certain flexibility, but such provisions 
were not considered a primary objective in the development. 

Second, the system described in this manual is the end product 
of the development phase, and no attempt has been made to "clean 
up II the programs. As a consequence, the program listings con
tain certain inconsistencies in nomenclature, as well as a few 
logical branches, calling parameters, etc., which have become 
obsolete, but which have not been removed. Finally, there are 
many provisions for potential extensions of the system that are 
not currently implemented. 

This manual should therefore be considered essentially a prog
ress report on the current status of the project. The authors in
tend to continue developing the system, and hope that interested 
organizations will do the same. 

1. 2 Processor Organization 

As presently implemented, STRESS contains the core of a com
prehensive system for the solution of structural engineering prob
lems, and there is ample room for the development of compo
nents which precede, parallel, or follow those preseQ.tly in the 
system. The capabilities and limitations of the present version 
of STRESS are described in Chapter I of the User's Manual. 

The general flow of the process will be described in detail in 
Chapter 6. Essentially, the processor consists of three phases: 

1. Phase Ia performs the input functions, that is, the decoding 
of statements and the storage of parameters, data, and 
logical flags. This phase handles the input both for an ini
tial problem description and for modifications on subsequent 
reruns. 
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2. Phase Th performs the editing, diagnostic, and compiling 
functions. 

3. Phase II performs the actual execution of the operations 
specified or implied by the input statements. 

Phase Ia is terminated after a SOL VE or SOLVE THIS PART 
statement is decoded. This statement also initiates Phase Th. 

If the diagnostic of Phase Th is successful, Phase II is automati
cally initiated. Upon completion of Phase II, control again trans
fers to Phase Ia. At this point, several possibilities exist, de
pending on the order of the statements following the SOLVE THIS 
PAR T statement: 

1. a FINISH statement terminates processing of a job. The 
system is ready to accept the next job in sequence. 

2. a SELECTIVE OUTPUT and one or more PRINT statements 
cause the output of the data specified by the statements in 
an interpretive fashion. 

3. a MODIFICA TION statement initiates action for the accept
ance of modifications to the problem previously analyzed. 

The normal process, then, consists of cyclical alternations of 
Phases Ia, Ib, and II until all the modifications have been proc
essed. After the FINISH statement, the system again returns to 
Phase Ia. Thus, an arbitrary number of separate problems can 
be handled in sequence. 

The internal organization of the processor is built upon the 
CHAIN subroutine of FORTRAN II. Phases Ia and Th, as well as 
the procedures for handling all normal and error returns from 
Phase II comprise the first link. The various subroutines of the 
execution phase are grouped into the subsequent links according 
to their logical order. Wherever a bifurcation of paths exists, 
the link currently in high- speed storage determines which chain 
link is to be called in next. The detailed description of the sys
tem components making up the various links is given in Chapter 6. 

1. 3 Memory Usage 

The usage of memory adopted for the STRESS processor was 
dictated by three considerations: (a) that there should be no arbi
trary size limitations on the problems to be solved, (b) that core 
memory be used as efficiently as possible, and (c) that large 
problems be conveniently handled without sacrificing the efficiency 
of solving small problems. 

To illustrate these points, consider the storage of the stiffness 
matrices of the members in the structure. A FORTRAN state
ment DIMENSION ST(6, 6,100) would reserve 3600 locations to 
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store the stiffness matrices of 100 space frame members. How
ever, if the flexibility method were specified, this storage would 
have to be EQUIVALENCEd to another array, or would be unused. 
Furthermore, if a particular problem were a plane truss, only 4 
of the 36 elements of a matrix would be involved, yet there would 
be no way of using the remaining 32 elements per matrix, or in
creasing the number of members that could be handled. Finally, 
if the system were designed primarily for large problems - with, 
say, only one stiffness matrix in high- speed storage at a time _ 
smaller problems, which could fit all at once in core, would be 
heavily penalized. 

The dynamic memory allocation algorithm was incorporated in 
the system to overcome these objections. In this scheme, all 
data pertaining to the problem being run are organized into arrays. 
The size of the arrays is completely determined from the input 
data for the problem. In the example just cited, the array of 
stiffness matrices is of size NB*JF *JF, where NB, the number 
of members, is specified by the NUMBER OF MEMBERS state
ment, and JF, the number of degrees of freedom, is determined 
from the TYPE statement. 

The entire high- speed memory, with the exception of a small 
area used for parameters and the area occupied by the current 
program link, is considered as a pool available for the storage 
of arrays. Furthermore, the secondary storage (scratch tapes) 
is considered as a logical extension of the high- speed storage. 
Thus, the programmer writing a subroutine only has to define 
the size of the arrays he will generate, allocate the arrays he 
will need at any particular stage, and, prior to returning control 
to the calling program, release the arrays no longer needed. The 
allocation system will insure that all allocated arrays are in core, 
and supply a reference for addressing the elements of an array. 

The dynamic memory allocation system is described in detail 
in Chapter 2. Admittedly, the use of this system removes a 
major programming facility of FORTRAN, that is, direct and 
multiple subscripting of arrays. However, the versatility and 
efficiency gained more than compensate for the small amount of 
additional programming. 

The organization of memory is illustrated schematically in 
Figure 1.1. Two of the areas, "Current Program Link" and 
"Pool," have been described in Sections 1. 2 and 1. 3. The modi
fied CHAIN program used in the system automatically sets the 
address of the bottom of the pool to the location immediately above 
the highest location used by the program link. The four areas at 
the top of memory are 

1. Working area. These 108 locations can be used as working 
storage by the subroutines. In general, no information is 
transmitted through these locations from one subroutine to 
the next. 
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2. System parameters. This area of memory holds all param
eters that indicate the status of the system, and that are 
essentially independent of the size and type of problem 
being handled. 

3. Problem parameters. These parameters completely de. 
scribe the problem being handled, and are used by essen. 
tially all subroutines. 

4. Codewords. These parameters are associated with the data 
arrays described previously. Each array has an associated 
codeword. which completely describes the status of the 
array. 

Working area 108 10 

System parameters 5010 

Problem parameters 4210 

Array codewords 10010 

Pool 

Current 
program 

link 

Figure 1.1. Schematic layout of .memory. 

The function of all parameters and the makeup of each array 
are described in detail in Chapter 5. 



Chapter 2 

DYNAMIC MEMORY ALLOCATOR 

This chapter describes the memory allocation procedure used 
in the STRESS system. The procedure is designed both to pro
vide the flexibility needed in operating on a multitude of data ar
rays of varying sizes and to enable the programmer to gain access 
to the arrays with relative ease. 

2. 1 General Features of the Memory Allocator 

The principal features of the memory control scheme are as 
follows: 

1. Only the amount of storage needed for an array is used, 
as specified by the data. 

2. All use of tape is automatic and need not concern the pro
grammer. 

3. Tape is used only when memory requirements exceed the 
available core space. 

4. Space used by arrays not needed at any stage during proc
essing is automatically available for other use. 

In order to have this flexibility, the programmer must accept 
the following disadvantages: 

1, Numerous calls to the memory control routines are needed 
to provide and control arrays. 

2. Use of reference words is needed to gain access to the ar
rays. 

3. Some sacrifice in multiple and automatic subscripting is 
required. 

Memory control consists of automatic arrangement of programs 
and data in primary and secondary storage. The arrangement of 
programs in STRESS is made at development or compilation time 
by lumping series of subroutines into blocks. These blocks are 
called into use under program control. The IBM- FMS CHAIN 
subroutine is used to load program links in core memory. The 

8 
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special data- control routine that has been written for STRESS 
uses in a flexible manner the rest of core for data arrays. 

2.2 Program Allocation 

All data which are used by more than one subprogram, or are a 
function of problem size, are placed in COMMON storage, that is, 
outside the part of core that contains programs. The core stor
age available for data consists of all the space that is not used by 
program. Figure 2. 1 shows the arrangement of core in detail. 

Shown in 
Figure 1.1 

0( 

MONITOR USE 

WORKING 
STORAGE 

PARAMETERS 

CODEWORDS 

ARRAY 

POOL 

PROGRAM 

PRGM BR 

MONITOR USE 

TOP 
LOCATION 

77777 

77461 

77005 

PRGM BR 

143 

BOTTOM 
LOCATION 

77462 

77006 

REMARKS 

PRGM BR+l 

144 

o 

Obtained from (l43)s 

Program break in 
decrement of (143)8 

Figure 2.1. Core layout. 

Locations 0 to (143)8 are used by the FORTRAN monitor, as well 
as (77462)8 to (77777)8. Programs are loaded upward from (144)8' 
and COMMON storage is allocated downward from (77461)8' It 
should be recalled that FORTRAN II stores arrays downward, 
needing the highest location word address as a reference (base 
address). 

The highest location used by programs, called the program 
break (PRGM BR), is a variable function of the programs in core 
at any particular time. At running time the program blocks are 
brought into core from tape with the CHAIN subroutine. Each 
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chain link is an executable set of programs. with a main program, 
and library subroutine,s; the chain link is logically terminated 
either with a call to EXIT or to CHAIN for loading another link. 
Parts of core not containing program are not destroyed as a re
sult of reading a new program link into core. 

At setup time the program bloiks are placed on tape by the 
IBM BSS loader. CHAIN control cards, giving the link number 
and tape drive, delineate the links. All the programs after a 
CHAIN card are loaded into core together with their required 
library routines, thereby satisfying all transfer vector require
ments. The loader then writes two records per link on the tape. 
The first record is for identifying and reading the link, and the 
second is the program itself. The first record contains three 
words: the first word includes the link and tape numbers for 
identification; the second is a data channel instruction for read
ing the program,link; and the third is the transfer instruction to 
the entry point of the main program. The data- channel instruc
tion contains the number of words in the program record. start
ing from (143)8' and can be used to calculate the program break 
for a link before it is brought into core. The program record is 
an image of core from location (143)8 to the program break as it 
exists after completion of the loading function. 

The CHAIN subroutine is used to read a link into core. This 
routine operates in the following manner. It first reads a three
word record from the tape and compares the first word with the 
arguments of its calling sequence. If this comparison fails. the 
program record is skipped and the next three- word record checked. 
When the link is found, the other tw.o words are placed into a 
small link-reading program, and this program is moved to the 
portion of core above COMMON. Control is then transferred to 
this reader, which reads in the program link and itself transfers 
control to the entry point of the main program of the link. 

Both the loader and the CHAIN program are designed to use 
only the monitor scratch tapes, B2. B3. and A4. This implies 
that the CHAIN tape would be formed every'time a job were to be 
run. This would, however, waste more than 3 minutes of 7094 
time for each run. Forming the tape infrequently and reusing the 
CHAIN tape would therefore become a necessity. Reusing this 
tape on a monitor tape drive might inconvenience or restrict 
usage, so that modifications to the CHAIN subroutine would have 
to be made to enable a tape to be read from another tape drive. 
It was considered feasible to alter the CHAIN subroutine, but not 
the loader. Therefore, the CHAIN tape is formed on one drive 
(A4) using the loader, and it is executed on another drive (A5) 
employing a special version of CHAIN which disregards the tape 

,number in the calling sequence when selecting the drive, using 
only the drive deSignated for execution (A5) • A very short starter 
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program, calling CHAIN for the first link, and a copy of the 
special version of CHAIN are sufficient to start execution on 
drive AS. No chain control cards are used with this starter deck. 

Noting the contents of the first word of the identifying record 
on the CHAIN tape, the user must be cautioned in writing his 
calls to the CHAIN program, both within the links and in the 
starter program. The identifying word is formed by the loader 
and therefore contains the drive number on which the link was 
formed (A4). The calls to CHAIN for link N must be CALL 
CHAIN(N,A4) even though another tape drive will be used. 

The dynamic memory allocation routine makes it possible to 
use all available core for data arrays. A problem exists in as
suring that data arrays are not overwritten by program when 
bringing in a link longer than the previous link. There are two 
system parameters set and used by the allocation routines that 
are related to this condition. These are NT, the bottom of the 
pool for the link in core, and NL, the next location down from the 
top of the pool to be assigned for an array. (See Section S. 2. 2.) 
A new value of NT must be found for the new block of programs, 
and this value checked against NL. If the new NT is greater than 
NL, the next link will overlap data. A memory reorganization is 
needed to eliminate the overlap by compacting memory towards 
the top of core. (See Section 2. S.) 

Since a check for overlap of program and data must be done 
before a program link is read into core, and the size of the link 
is not known until its identification record is read into core, this 
check must be performed in the CHAIN subroutine. This modi
fication has been added to the subroutine and is needed in all links. 
It is not needed, however, in the starter version since memory 
has not yet been used. 

During debugging reuse of the tape on another drive may not be 
important. By making only the data- overlap modification to 
CHAIN, STRESS will operate using drive A4. This tape may also 
be re started with a main program of CALL CHAIN( I, A4). taking 
the subroutine from the library. The subroutine FILES (see Sec
tion 2.6) normally uses tapes Bl, B2, B3, and A4 for scratch 
tapes. For this use FILES must then be changed for execution 
with the chain tape on A4, say by changing the scratch tape from 
A4 to AS. 

2.3 Memory Use for Data 

If a program is to use core memory in a flexible manner so as 
not to restrict the program to a fixed arrangement of memory, 
the programming system must resort to indirect addressing and 
control functions. In the bperating programs indirect addressing 
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and control must be done with FORTRAN statements. It is this 
specification which determines the manner of memory use. 

The control function in FORTRAN can be specified by CALL 
statements to the memory supervisor. In order to use an array 
the programmer must 

1. Define necessary parameters about an array. 
2. Specify a need for an array. 
3. Signify completion of the need for an array. 

These operations can be put in any order, so long as there is a 
define operation first. The FORTRAN calls are described in 
Section 2.4. 

The only means of indirect addressing available with FOR TRAN 
is in the use of subscripts. An array position can be specified by 
a subscript referenced to a fixed location (base address). The sub
script is understood to refer always to the fixed location, so that 
its use is independent of what preceded or follows its reference. 
This subscript is a variable that is controlled by the STRESS al
locator. Its value may change as a result of the memory-control 
process, but its treatment as a variable reference does not alter 
the array referencing. This subscript, however, requires direct 
referencing, so that it must also be assigned to a particular (fixed) 
location. 

In order that individual subprograms be independent of changes 
in memory usage, their references (base addresses) must not 
change location because of additional references in other subpro
grams. For this reason the subscript reference is given a fixed 
location independent of other referencing, namely, the top of 
COMMON. A single-subscripted array is given this reference· 
(U equivalenced with IU) and any array is referenced by its sub
script as belonging to U (or IU for integer quantities). The array 
references are assigned a particular fixed location for each array 
in an area near the top of COMMON which will not be used for the 
arrays themselves. For a newly added array, a reference word 
is added to the COMMON statements of subsequent subprograms 
and to the list of COMMON usage (see Chapter 5). The subscripts 
of U do not start with 1, but with some variable, set by an initia
tion CALL START in order to locate all arrays below this fixed
assignment location area of COMMON. 

The fixed location area at the top of COMMON is referred to in 
almost all subroutines in the processor. Thus use of this area 
must be consistent. For convenience, the area has been sepa
rated into blocks of words with each block containing words used 
for different purposes. It must be noted, however, that these 
are not restrictions on groups of words, since any use can be 
made of a location as long as it is consistent throughout all the 
programs. Figure 2. 1 shows the division of storage. 

The first 108 words are set aside as a working storage for 
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temporary use by small components of the processor. This area 
can be used, for example, for small multiple- subscripted arrays. 
The COMMON statements correspond to the usage for a particular 
subroutine and are different in other subroutines. This area does 
not have the same computational meaning in different parts of the 
processor and therefore its value cannot be considered available 
between the parts. 

The remaining fixed locations in COMMON have the same mean
ing between the parts, as enumerated in Chapter 5. Although 
separated into three parts - system parameters, problem param
eters, and codewords - intermixing is permissible. The only 
functional difference is that restoration of an initial problem 
specification (reading a MODIFICATION OF FIRST PART state
ment) returns the information in the initial problem specification 
to the locations from TOP (77272)8 to the value of NL at a stage 
near the end of Phase lb. A few system parameters then are not 
restored to the first-part status. 

2.4 Codewords and Array Words 

Array usage and control involves more than merely a subscript. 
The word layout of FORTRAN II, however, allows the use of the 
reference word for more than just storing subscripts. Therefore, 
the reference word, deSignated a codeword, is used to store al
most all the information about an array. All FORTRAN sub
scripting is performed using only the decrement of the word. All 
computation of subscripts for an array uses only one codeword 
and positive integer constants and variables. The only require
ment on the arrangement of the codeword outside the decrement 
would then be that the sign be plus when the codeword is used for 
subscript computations. 

F N 

Figure 2.2. Codeword schematic. 

Each codeword consists of one memory word utilizing the full 
36 bits of the word, and each contains almost all the necessary 
information about the array that it references. Figure 2.2 
shows the location of the information packed into the codeword. 
The symbols indicate variables set by one or more of the mem
ory organization processes. The letter F is used for subscripting 
and may be altered as a result of the memory- control process. 
The value of F is set by the allocator so that if the codeword is 
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17118-20 I :Zl 
NifM=O M 

Figure 2.3. Array word schematic. 

added to the subscript of an element in the array the result will 
be the subscript of that element in U or IU. The U(F) is the word 
before the start of the array. 

Table 2. 1. Meaning of Memory- Control Variable s 

Symbol Word 

N Codeword 

p Codeword 

q Codeword 

r Codeword 

s Array word 

u Codeword 
Array word 

v Codeword 
Array word 

F Codeword 

M Array word 

J 

Bit 
Position Meaning 

21-35 Array size, number of storage 
locations 

s Position: + when in core 

1 

18 

s 

19 
1 

20 
2 

3-17 

2-17 

21- 35 

- when not in core 
(either on tape or not 
yet used) 

Redefinition 
indicator: 1 if array was rede

fined while on tape 
o if not 

Array content: 0 if data 
1 if codewords 

Release status: + needed 
- released 

Core retention priority: 0 low 
1 high 

Erase status: 0 can be erased 
1 must be saved 

Reference: Location- core (p = +) 
array subscript 
Location-tape (p = -) 
array file nuulber 

Backreference: Address of the 
codeword of as
sociated array 

Subarray number: J = 0 corre
sponds to code
word array 
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For the memory- reorganization process it is necessary to sup
ply a referencing from the array to the codeword as well. This 
is termed the backreference and is placed in a word, called the ~ 
array word, at U{F). It exists only for an array in core or, if 
an array has been moved, for a hole in memory. Figure 2.3 
shows the form of the array word. If M = 0, no backreference 
exists. Then the decrement contains the size of the array that 
was in the hole. Thus, for an array of size N, N + 1 words are 
used in core with the array word occupying the highest location, 
U{F), and the Ith word, U{F + I). Table 2.1 defines all symbols 
used in the codewords and array words. 

For many types of data, the number of arrays needed is a func
tion of the problem size. These arrays are then really subarrays 
of a single array. All the subarrays together could be considered 
as a single array, but this implies that all subarrays would be in 
core when one of them is needed. This would overly restrict 
capacity. Alternatively, each subarray could be assigned a code
word and referenced individually. Since the fixed-location area 
of COMMON is not appropriate for this, the code words for the 
subarrays must themselves constitute an array. This corre
sponds to a second level of indirect addressing and is the limit 
provided for with the present allocator. 

2.5 Reorga-nization Process 

As space for arrays are requested by programs using calls to 
the control routines, arrays are placed in sequence down from 
the top of the array data pool (Nl) with NL, the next available 
space, updated each time. The symbol NT is the bottom of the 
pool. At the time an array of size N is needed, if NT + N > NL, 
then that array will not fit into core with its present arrangement. 
A memory reorganization must take place in order to fit the ar
ray into core. 

The form of reorganization is the simplest consistent with the 
form of data, that is, a compaction of all needed (not released) 
arrays toward the top of the pool. All low- priority arrays not 
needed are put on tape or erased. High- priority arrays will be 
put on tape only if their space is needed to fit the array desired. 
Since the compaction process overwrites the top of the pool, 
it is ordered to proceed from the top of the pool downward, 
dealing with the a;rrays in the order they exist in core. This 
requires that the reorganization process deal with the arrays 
first and reference the codewords since the codewords are 
altered by' the process. The array word provides the refer
ence to the codeword and contains information used only for 
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an array in core, namely, the release status s. 

2.6 Programming with the Allocator 

The FORTRAN CALL statements that are used in the programs 
to control memory can now be described. For examples we will 
consider two codewords, NAME and MEMB, where NAME refers 
to a single array and MEMB to a group of N arrays, that is, sec
ond-level arrays. Because of the integer computations performed, 
all codewords must have FORTRAN integer names. In usage, the 
codeword and the array become synonymous. 

Initialization of the allocator is accomplished with the entry 

CALL START(TN,NCW,NMAX) 

(TN and NMAX are no longer meaningful), where NCW is the num
ber of words contained in the fixed-location area. that is, above 
the array data pool. The word START is presently called whenever 
the STRUCTURE statement is translated and NCW is set at 300. 
These 300 words still contain about 60 unused words. Initializa
tion consists of zeroing the NCW words, which process effec
tively zeroes the data pool by destroying references, and setting 
the top (Nl). bottom (NT). and next available location (NL = Nl) 
of the pool. The word NT is set from PRGM BR in location (143)8' 

Definition of the array is accomplished with the order, 

CALL DEFINE(NAME, N, r, u, v) 

where NAME is the array name appearing in COMMON 
N is the array size 
r, u. v are either 0 or 1 as defined in Table 2. l. 

If the codeword is zero, this array has not been used before in 
the problem. For this case, p is set to minus and N.r.u. and v 
are put into the codeword. If the codeword is not zero, one of 
three processes is carried out: If p is minus, q is set to 1 and 
N.r,u. and v are put in the codeword. If p is plus and N is un
changed. r, u. v are put irifpthe codewords. If p is plus and N is 
changed, the array is moved to the current bottom of the pool 
(NL); appropriate references are changed; N, r, u, and v are put 
into the codeword; and the array is either truncated or extended, 
with the extension zeroed. A single exception is that if the array 
is the bottom array in the pool. it need ,not be moved. It is im
portant to note that redefinition may change F and. since moving 
is a function of NT and NL, may even cause a memory reorganiza
tion, changing F in many codewords •. 

Array need is specified by the call 

CALL ALOCA T (NAME) 
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If p is minus and F in the codeword NAME is zero, the array has 
not been used. In this case, space is allocated, the array word 
formed with a plus sign, F placed in the codeword, and the array 
zeroed. If p is plus, the array is in core, so only s in the sign 
of the array word is set to plus. If p is minus and F not zero, 
the array is on tape and is automatically brought from tape into 
core and the references established. If q was not zero, the ar
ray is read from tape differently and either truncated or the ex
tension zeroed. If there is insufficient space in core for the ar
ray, a reorganization takes place before the array is allocated. 

The array is now ready for use in core. To set the Ith element 
of the array equal to A or IA, the following statements are re
quired: 

IJ=NAME+I 
U(IJ)=A or IU(IJ)=IA 

(2. I) 

When an array is temporarily or permanently not needed, this 
information can be specified with the call 

CALL RELEAS(NAME) 
or 

CALL RELEAS(NAME, u, v) 

With this call the sign of the array word is set to minus and u and 
v placed in the array word. If u and v are given in the calling 
sequence, the codeword is also updated. 

For second-level arrays, referencing must still be do'ne through 
fixed-location codewords at the first level. Control operations 
must be performed on the first-level or codeword array as well 
as the data subarrays. The variable J indicates the subarray 
number, referenced by the Jth codeword in the codeword array. 
Operations on the codeword array are indicated by J = O. The 
corresponding calls are 

CALL DEFINE(MEMB, J, N, r, u, v) 
CALL ALOCA T(MEMB, J) 
CALL RELEAS(MEMB, J) 

or 
CALL RELEAS( MEMB, J, u, v) 

In order to define a subarray MEMB, J, the codeword array 
MEMB,O must have been previously defined with N;::: J and allo
cated since the subarray definition operates on the words of the 
codeword array. Note that r = 1 can only be used forJ = O. 

When the codeword array and a desired subarray are in core, 
(allocated), subscript references for the Ith element in the Jth 
subarray are computed as follows: 

IJ=MEMB+J 
IK=IU(IJ)+I 
A=U(IK) or IA=IU(IK) 

(2.2) 
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As shown in Statements 2. 1, IJ is the subscript of the word in 
the first-level array, or, in this case, the subscript of the code
word for the data array. The codeword for the Jth data array is 
then IU(IJ), so that the second and third of Statements 2.2 become 
equivalent to 2. l. 

It must be noted that any array allocation or redefinition may 
require a memory reorganization at the time the allocator is 
called. Since F's for all arrays in core change during a reorgan
ization, all needed subscripts must be recomputed after a CALL 
ALOCAT or a redefining CALL DEFINE. In other words, sub
scripts cannot be carried beyond thes~ call statements. Efficient 
organization can compensate for this restriction. 

Additional restrictions implicit in the memory process are 

1. The entire operation of altering codewords must be done 
only by calls to the allocator routines. This restriction 
arises froITl the interrelation of codewords and arrays. A 
codeword, for example, may not be set equal to zero to 
erase an array in core since the codeword is referenced 
during a memory reorganization from the array. 

2. All calls to the allocator routines must reference the code
word directly, not a dummy temporary variable. This is 
necessary because the allocator routines alter the code
words and need the codeword address from the calling se
quence for backreferencing. 

Although a data array might be zeroed by setting each of its 
elements equal to zero, it might also be zeroed as follows: 

CALL DEFINE(NAME, 0, 0, 0, 0), 

and if previously released, then, 

CALL ALOCAT(NAME) 
CALL DEFINE(NAME, N, 0, 0,1) 

Redefinition for an array on tape involves changing the codeword 
and placing the flag q used for reading the array into core, If 
the array is on tape, the second of two successive redefinitions 
overwrites the first, which therefore has no explicit effect on the 
array elements. If the array is in core, both redefinitions pro
vide for explicit actions, the first truncating the array, the second 
extending it and zeroing the extension. The allocation is to assure 
that the array is in core, so that the two redefinitions have explicit 
effects. Second-level data arrays can also be zeroed by either re
definition or by setting their elements to zero, but since a code
word implies referencing outside itself, a codeword array can only 
be zeroed by redefinition. The redefinition process will eliminate 
the references. It should be noted that such a zeroing of a code
word not only zeroes the second-level arrays but requires their 
redefinition. 
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An additional routine helpful for debugging will give an image 
of an array in all internal forms: octal, floating point, FORTRAN 
integer, and BCD. It is entered with 

CALL DUMP(NAME) 

or 

CALL DUMP(MEMB, J) 

Subprograms must, however, be recompiled after debugging to 
eliminate the intermediate dumps. 

All tape handling is done in a single small FOR TRAN subroutine 
called FILES. FILES contains logical tape numbers used for 
scratch tapes and computes the tape to be used from the file num
ber. Some attempt is made to keep from having very short rec
ords on the tapes: through a form of bufie.ring in the subroutine, 
files less than 254 words are combined into files of approximately 
thi s length. 

In order to compute tape numbers and record numbers on the 
tape from the file number, a maximum number of files per rec
ord had to be set (at present it is 20). With four scratch tapes, 
the formulas for computing an internal tape number and record 
number for file L are 

L-I ~L-I~ NIT=-+l- -
20 80 

(2. 3) 
L - 1 

NIR =-- + 1 
80 

where NIT is an internal tape number and NIR a FORTRAN rec
ord number on the tape. If the number of scratch tapes are to 
be changed, the only changes in FILES would involve the two 
arithmetic statement functions (Equations 2.3). For N scratch 
tapes, Equations 2.3 become 

L - 1 LL - 1 j 
NIT = ----zo + 1 - N\N X 20) 

(2. 4) 
L - 1 

NIR = N X 20 + 1 

using integer arithmetic. The internal- external tape correspond
ence (NTAPE) would also have to be altered, and the limit on the 
tape initiation loop changed. 

2. 7 M. I. T. FMS Conventions 

Logical- physical correspondence of tapes differs widely with 
installations. Logical tape numbers are used in only two sub
programs in STRESS: FILES and DUMlO. The tape correspond-
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ence in the present system is shown in Table 2.2. Scratch tapes 
are Bl, B2, B3, and A4. Input is A2 and output, A3. These can 
be easily changed to suit any monitor system. 

Table 2.2. M. I. T. Tape Correspondence 

Logical 

Physical 

2 

A3 

4 

A2 

5. 

Bl 

6 

B2 

7 

B3 

8 

A4 

9 

A5 

All STRESS BCD output is programmed with FORTRAN PRINT 
statements, and input with the equivalent of the READ statement. 
Output occurS from numerous programs, but input occurs only 
from subroutine MATCH. (See Chapter 3.) The M. I. T. library 
routines interpret the PRINT and READ statements as WRITE 
OUTPUT TAPE 2 and READ INPUT TAPE 4. To avoid extensive 
changes of source programs and recompilation for use with the 
IBM library routines, a dummy routine DUMIO is added which 
contains the entries to the PRINT and READ subroutines. The 
action for each entry is to place the appropriate logical unit num
ber in the accumulator and transfer to the corresponding tape 
routine. This method also has the advantage of localizing tape 
references. 



Chapter 3 

LANGUAGE TRANSLATION 

The form of data input to the STRESS processor differs greatly 
from most other computer programs. Format and ordering re
strictions have been almost eliminated but are replaced by the 
need to program explicitly the language translation. This chapter 
describes the method of data input and translation used in STRESS 
and gives some examples of how input flexibility can be pro
grammed. 

3. 1 Nature of Input Data 

The input technique used in the STRESS processor treats input 
in a logical rather than physical form yet allows input in its gen
eral sense to be programmed in FORTRAN. For this purpose a 
single FAP subroutine has been written to process input fields 
logically and provide information about the input that can be 
used by the FORTRAN program to control further processing and 
data storage. 

The nature of input does not require the rigidity of the FORMAT 
statements needed with FORTRAN. It is more logical to have the 
input form follow the same rules that govern natural language. 
The logical rather than the physical composition of the data can 
be interpreted during input as an alternative to FORMAT state
ments. The fact that a group of characters starts with a letter 
is sufficient to recognize a word. Similarly, a number indicates 
numerical data; a decimal point distinguishes a floating- point 
number from an integer; and a blank or a comma after a group 
of characters indicates the end of the group. 

Input to STRESS deals with three types of information: BCD 
words, floating-point numbers, and integers. Each of these 
requires a separate form of conversion from card form to inter
nal representation. Each implies different types of actions by 
its presence. A number is a data item to be stored, and an inte
ger normally signifies where the number is to be stored. A word 

21 
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can be data to be stored, information about the type of data, or 
more generally information about the input proces s. In most 
cases, a word in BCD form has no meaning to an algebraic proc
essor, and its meaning must be determined from some dictionary. 
The simplest form of dictionary, used in STRESS, consists of a 
list of acceptable words. The position of a word in a dictionary 
characterizes its identity and is a logical quantity which can be 
used for further computations. 

With the input process controlled by decoding input fields, 
statements may be processed in an arbitrary order. The amount 
of data used for control is generally small. The input process 
has, in its simplest form, a tree structure, with decoding of 
statements proceeding up the tree. In this simple form each 
branch is programmed separately to perform its operations, 
process the input, and continue up the tree. 

Character manipulation required by the free- field format can 
be done only in a symbolic language. A single subroutine, written 
in FAP, performs all input functions to the processor. The pro
gram reads a full card (72 columns) into a buffer in BCD form. 
This buffer can then be searched for logical fields, that is, groups 
of characters separated by a blank, comma, or the start or end 
of the card. For numbers, the appropriate conversion from BCD 
to binary can then be performed. The BCD word itself can be re
turned or it can be compared to a dictionary. 

3.2 Specifications for Subprogram MATCH 

The function-type subprogram MATCH is designed to be easily 
usable with FOR TRAN for operations on logical input fields. The 
translation of a field identifies its form and meaning. Branching 
on translated words can then be accomplished in FORTRAN with 
the "computed GO TO" statement, with the control variable de
termined from the position of the translated word in the dictionary 
Ii st. 

The subprogram MATCH is used by a FORTRAN translation pro
gram with the following form and argument definitions: 

where: 

For 

I=MATCH(J, K, M) 

M is the operation code. 
I is the result code. 

M = 0, read next logical field. 
M = 1, start a new card, read first logical field. 
M = 2 or 3, read the next number, skipping letters. 
M = 4, skip one logical field (word). 
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M = 5, determine buffer reference address. 

For M = 0, 1, or 4, J is a dictionary list name. The next logical 
field is isolated and if the field is a word, it is compared with 
the words in list J for correspondence. If the field is a number, 
it is converted. For M = 5,. J is the subscript of U locating the 
buffer. The Ith word in the 12- word buffer can then be referenced 
as U(J+l) for printing or saving. 

The symbol K represents the location where the results are 
stored. The form of the result depends on the value of I, that is, 
the form of the logical field, as follows: 

I Form of Field 

I 6 consecutive blanks 
2 integer number 
3 floating number 
4 word, not found in list J 

5 word, found in list J 

6 the word DO or DITTO 

Form of Re sults in K 

unchanged 
FORTRAN integer form 
floating- point form 
BCD form of first 6 
character s of wo rd 
FORTRAN integer for word 
location in list J 
unchanged 

For I::: 3 and 4, floating- point FORTRAN names are needed 
for operations on the results, so that K must be equivalenced 
with a floating- point variable, say BK. 1£ a word is found, only 
the first six characters are used. 

Two fixed-location symbols are provided to designate two dif
ferent card types. An "*" in card column 1 designates a comment 
card, which is echo printed, but otherwise ignored. A "$" in 
card column 1 designates the card as a continuation of the pre
vious card. The usual test for the end of a statement is a check 
for I = 1. If the logical fields on a card carry beyond column 66, 
I ::: 1 is determined by finding no $ in column 1 of the next card. 
On the other hand, if M ::: 1 (read a new statement) is specified 
and a $ is found in column 1, this signifies a continuation error. 
To mark this error, I is set to 4 and K contains in BCD the word 
"$ERROR." 

The form of the lists can be specified most efficiently in FAP. 
Their form, however, is sufficiently easy to understand, so that 
a programmer should have no difficulty altering them. The form 
of a typical list in F AP is 

LISTN 
ENTRY 
DEC 
BCI 
BCl 

BCl 
END 

LlSTN 
10 
1,OWORDl 
1,OWORD2 

I, WORDI0 

(number of words in list) 
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For words of length six letters or more in the list, the word in 
the list is started following the comma. For words of less than 
six characters, leading zeroes are used so that the sum of zeroes 
and characters equals six. Since the list name is a subroutine 
name, and it is used as an argument in the calling sequence to 
MATCH, the list name must appear on aFaR TRAN F card in the 
subroutine using the list. The F card performs the function of 
placing the named variable location in the transfer vector list 
rather than in variable storage. 

MATCH gives an echo print of each card as it is read. Error 
messages associated with the translation of a statement can be 
printed when detected and will therefore appear directly below 
the statement in error for easy association. 

3.3 Translation with MATCH 

Although MATCH provides a general input capability, versatile 
translation requires extensive logical programming. Virtually 
any type of input can be performed. Input to the STRESS proc
essOr can be separated into three types: words to direct the 
translation process, words to identify the data, and finally the 
data. The last two types might also perform the function of the 
first. The data might be a code number constructed as a function 
of the input words, or integer decimal numbers. 

The translation process consists of identifying a logical field, 
operating on it according to its type and value, and branching 
to some appropriate point to continue. For example, a series of 
about 15 statements at the start of subroutine PHASIA read the 
first field in a new statement. The input specifications allow a 
series of decisions depending on the outcome. If six consecutive 
blanks are detected, the next logical field in the statement is 
examined as if it were the first. This follows from the specifica
tion that a statement can be started anywhere on a card. In order 
that blank cards be allowed, it is necessary to count the number 
of words of blanks. Integer numbers as a first word are accept
able only if the statement follows a tabular header or anoth,er 
table entry. A table indicator (ITABLE) can then be used for 
branching. Starting a statement with a decimal number is an 
error, as is a word not contained in a list LISTI of acceptable 
first words. A word found in the list is used for branching. The 
tabular mode is terminated as soon as a word is found starting 
a statement. The word position is saved for possible later ref
erence, as detection of DO or DITTO causes branching on the 
last branch saved. In the following program illustrating this in
put specification for starting statements, statement numbers in 
the 90's are used for printing error messages. 
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C START NEW CARD 
10 J=O 

IX=O 
M=l 

C READ FIRST FIELD 
11 Il=MATCH(LIST 1,K,M) 

GO TO (12,14,97,94,16,17),11 
C BLANK FIELD, TRY AGAIN 

12 IX=IX+l 
M=O 
IF(IX-12) 11,10,10 

C INTEGER-SAVE AS JOINT OR MEMBER NUMBER 
14 J=K 

C IF IN TAB ULAR MODE, GO TO JOINT OR 
C MEMBER INPUT 

IF(ITABLE-l) 98,100,200 
C STOP TABULAR MODE 

16 ITABLE=O 
C SA VE BRANCH NUMBER 

Kl=K 
C BRANCH TO CONTINUE PROCESSING 

17 GO TO (loa, 200, •.• ), K 1 

The first word in a statement defines at least partially the state
ment type. The branch on Kl goes to program parts that decode 
the appropriate types of statement. In order to keep the" computed 
GO TO" statements from getting too long, the dictionary is divided 
into several lists according to the association of possible words 
in a translation process. All permissible first words appear in 
LIST!. There is another list for possible third words in the 
NUMBER statement, The second word in the NUMBER statement 
is skipped using M=4 in the call to MATCH. 

The subroutine READ is used to read much of the numeric and 
alphabetic member and joint data. Alphabetic information is 
formed into a code computed from the positions of the words in 
the list used. Whenever a set of words representing a code is 
translated, the code is stored in an array LABL and a storage 
counter tabulating the number of codes incremented. When a 
decimal number is read, it is temporily stored in an array BETA 
and another storage counter incremented. The entry in the array 
LABL identifies the numeric data for the corresponding elements 
in the array BETA. The elements in LABL can be used for stor
ing the corresponding elements of BETA in a data array. The 
label numbers in LABL(K) are computed to give the position in 
the data array for storage of the Kth element of BETA, which is 
stored in an array, for example, NDUM, by 

J=NDUM+LABL(K) 
U(J)=BETA(K) 
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If labels are not given, the array LABL is filled with a sequential 
set of numbers, thus giving the alternative of fixed- order or iden
tified data (see Section 2.7 in STRESS: A User's Manual). For 
alphabetic data, the codes in the array LABL are the input re
sults, which can then be further processed. 

As an example, consider the translation of the data or labels 
FORCE X, FORCE Y, FORCE Z, MOMENT X, MOMENT Y, 
and MOMENT Z. Assume LIST6 is made up as follows: 

ENTRY LIST6 
LIST6 DEC 5 

BCI 1,00000X 
BCI 1,00000Y 
BCI 1,00000Z 
BCI 1,OFORCE 
BCI 1,MOMENT 
END 

The following set of statements will place code numbers 1 through 
6 for the labels in the order just given above: 

10 U=O 
L=O 

12 Il=MA TCH(LIST6, K, 0) 
GO TO (30,100,200,300,14,95),11 

14 GO TO (20,20,20,16,18), K 
16 IJ=O 

GO TO 12 
18 U=3 

GO TO 12 
20 L=L+l 

LABL(L)=IJ+K 
GO TO 12 

30 Subsequent processing 

Note that a series of 6 blanks is used to determine completion. 
Then L shows the number of labels formed. In addition, flexi
bility in input form is produced: the words FORCE and MOMENT 
need not be repeated to form labels, so the user could write 
FORCE X Y Z. Obviously, the preceding program segment places 
in sequence the code numbers for any arbitrary sequence of labels. 

3.4 User Modification of Language 

Any modification of the STRESS processor by users will most 
likely involve modifications of the input phase. A series of pos
sible types of modifications is briefly discussed. Sample exten
sions of the processor are given in Chapter 7. 
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The easiest type of modification consists of changes in the vocab
ulary. If a firm is used to particular terms and wishes to re
tain them, only the appropriate entries in the dictionary lists need 
be changed. For convenience all the lists are included in a single 
subroutine with multiple entries. By threading through the input 
programs in the statement- translation phase, the place can be 
found where the word to be changed is read. This place will dis
close which list is used; the word to be changed can be located 
in this list. Only the subprogram of the list need be recompiled 
(reassembled) • 

To add a new statement type, the first word in the new state
ment must be added to LISTl and a branch to its decoding added 
to the branch on first words. If the decoding will use parts of 
other decoding routines, appropriate logical constants may have 
to be introduced for branching. The new decoding portion may 
consist of a series of calls to MATCH, looking and testing on 
certain forms of logical fields and storing data for subsequent 
processing. Existing translation programs can serve as a guide 
to writing new parts. 

If new arrays are needed for data storage or subsequent proc
essing, their names (codewords) must be included in the COM
MON statements in the subroutines referring to the names. Loca
tions in COMMON already used are enumerated in Chapter 5. 
Appropriate array definition and allocation are required before 
storage of data. The definition function may require an additional 
statement of the size- descriptor type. The array should be re
leased while not needed. 

To add additional branches on existing statement types, the 
procedure is similar to new statement types, but branching is 
deferred to later word translation. For additional size descrip
tors, size-descriptor names have to be added to the list. If the 
statement form is not different from the other size descriptors, 
then the translation process is unchanged. At present all branch
ing on processes necessitated by translation of a NUMBER state
ment is done in the subroutine SIZED. A new branch must then 
be added in the subroutine SIZED to perform the processes re
quired by the translation. 



Chapter 4 

METHOD OF SOLUTION 

The present STRESS program performs the static, linear anal
ysis of elastic lumped- parameter structures. This structural 
analysis problem involves the setting up and the solution of a set 
of linear algebraic equations. The present chapter discusses the 
mathematical formulation of the structural analysis problem as 
it is implemented in the STRESS processor. The formulation is 
presented in matrix notation: only rectangular Cartesian space 
coordinates are used. A prereading of "A Network Topological 
Formulation of Structural Analysis" by S. J. Fenves and F. H. 
Branin, Jr., 1 is essential to understanding this chapter. 

4.1 The Network Concept 

At present STRESS performs structural analysis solely by the 
stiffness method, treating the displacements as unknowns. This 
is no restriction on the class of problems than can be handled. 
Since certain structural forms could be analyzed more efficiently 
by the flexibility method, it is hoped that this alternative method 
will be implemented in the system as welL Many of the solution 
steps could be used as presently programmed. 

The computational procedure of the structural analysis in 
STRESS is based on a network interpretation of the governing 
equations, the principal feature of which is the clear segmenta
tion in processing of the geometrical, mechanical, and the topo
logical relationships and properties of the structure. This allows 
a concise and systematic computational algorithm that is equal
ly well applicable for different structural types such as plane or 
space structure, pinned or rigid member connections. 

In "A Network Topological Formulation of Structural Analysis," 

IS. J. Fenves and F. H. Branin, Jr., "A Network Topological 
Formulation of Structural Analysis," J. Struct. Div., ASCE, 
ST4, 483 (August 1963). 

28 
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a detailed description of this formulation is given for the homo
genous structural type (that is, either all members rigidly con
nected or all members pinned). Only a summary of important 
relationships is therefore reproduced here. 

A somewhat more detailed description of the procedure used 
to include local force releases (for example, hinges, rollers) 
for members and support joints is given in Section 4.2. 

One essential difference of procedure used in the STRESS proc
essor from that in Fenves and Branin's paper should be pointed 
out: for reasons of numerical accuracy the single global- coordi
nate system has been replaced by a series of joint-coordinate 
systems, all oriented in the same direction but each having its 
own origin at a joint. The only effect of this on the general for
mulation is that the transformation T of stiffnesses from local 
to global (joint) coordinates involves only a rotation and that the 
entries of the incidence matrix A become [-T], [I], [0] rather than 
[-I], [1],[0]. The submatrix [T] is the displacement translation ma
trix in joint coordinates from the start to the end of the member. The 
origin of each member-coordinate system is located at the end 
of the member. All quantities referring to member coordinates 
are indicated with a superscript asterisk. 

We now consider a linear elastic structure consisting of slender 
members connecting the joints of the structure. 

The statement of the problem is given as follows: 

Given: 

Find: 

1. A struc~re that determines the topological 
matrix A and the geometric transformations 
T and T- 1 between member and joint coord!..
nates. The branch- node incidence matrix A 
is defined as follows: the element (submatrix) 
aijis [-T], [I], or [0] ,depending on whether 
the ith branch (member) is positively, nega
tively, or not connected to joint j. 

2. The primitive-flexibility or stiffness matrices 
F* or K* of all the member s in member coordi
nates, or the necessary mechanical and geo
metrical properties of the members, so that 

* * F and/or K can be computed. ' 
3. The applied member distortions U* inmem

ber coordinates and the applied joint loads p' 
in joint coordinates. STRESS accepts a larger 
class of input loads, all of which are processed 
into equivalent contributions to U';< and P'. 

The induced member forces R* and distortions V* 
such that in joint coordinates 
1. KV == R (4. 1) 

(4.2) 
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where the following relationships hold: 
u = Au' 

where 

V=U+u 
R=P+p 

U = applied lllember distortions 
V = induced melllber distortion 
R = induced member forces 
u' = joint displacements 
u = total member distortion 
P = applied melllber forces 
p = total member force s 

We now introduce the joint displacerr.ents u' as variables 

V = U + Au' 
R = KV = KU + KAu' 

pI = AtR = AtKU + AtKAu' 

(4.3) 
(4.4) 
(4.5) 

(4.6) 
(4.7) 

(4.8) 

This is the governing set of linear algebraic equations, which is 
solved for u' ' 

(4.9) 

After we have found u', backsubstitution gives the induced mem
ber distortions and forces as 

t . -1 , t - 1 t 
V = U + Au' = A(A KA) P + (I - A(A KA) A K)U 

(4.10) 
R = KV (4.11) 

4.2 Local Releases 

The formulation given by Equations 4.1 through 4.11 assumes 
that the structure is homogenously connected in the sense that 
all lllembers have rigid connections to the joints in the directions 
compatible with the structural type. (For a frame this means 
rigid connections in all directions, and for a truss a rigid axial 
connection.) 

If a structure deviates locally frolll this standard condition it 
must be so stated by specifying releases. A release is associ
ated with a particular force cOlllponeht and implies that this 
component is independent of the deformations of the structure 
(that is, it is prescribed). A joint release relates to a reaction 
c;olllponent at a support joint, and a member release relates to 
a lllember- force cOlllponent at a given point along the axis of the 
member. 

4.2. 1 Member releases. The load-deflection relationship for 
the unreleased member in local- member coordinates is 
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* * * R = K V (4. 12) 

For the released member we assume that a given set of com
ponents of the member-force vector Rr at R is prescribed to 
be zero (any fixed value could be used, but generally would not 
be meaningful). We consider here only the cases where the origin 
of the release system is located either at the start A or at the end 
B of the member. The procedure described could be extended to 
include releases within a member. Such cases can, however, 
always be reduced into the situation where R is either at A or B 
by introducing a fictitious joint at R. 

Xz 

/ 
/ 

/ 

I 
/ 

/ 

I 
Xl 

Figure 4. 1. Member and member- release coordinates. 

The release conditions are assumed to be given in the member
release coordinate system xl, x~, x~ shown in Figure 4. 1, which 
is related to the member coordinate system at B by 

V* = 
(4. 13) 

R* 

wher e T r is the transformatioIi matrix between the member~ and 
the release- coordinate system. The subscripts r refer to the 
release system. We derive an equation of the type of Equation 4.12 
that is valid for the released member. Equations 4.13 are 
written in the release systems as 

(4.14) 
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where 

(4.15) 

we define 

(4.16) 

R = l\.R 
r 

(4.17) 

where 

R = [~l] (4. 18) 

and 

l\. == [~~J (4. 19) 

is a permutation matrix and is orthogonal; that is, 

(4.20) 

from Equations 4. 16 and 4. 14 

- t-R=AR =AK V =AK AV 
r r r r (4.21) 

(4.22) 

IIiI) = [~JJ 
\" 0 KZI 

(4.23) 

The definitions of K ll ••• K zz are implied by Equations 4.22 and 
4.23. Solving Equation 4.23 for RI while eliminating Vz gives 

,...."., ,...."., ......., "" _ 1"""J ,....", 
RI = (Kll - K1ZKzz K Z1) V I (4.24) 

If back permutation is effected, we get for Rr 
t......, ~ '" -1"""'" 

Rr = Al (Kll - KlzKzz KZI)A1 V r (4.25) 

Equation 4.25 is the modified load-deflection relationship for the 
released member in released coordinates. The inverse trans
formations of Equation 4. 13 brings us back to member coordi
nates. 

(4.26) 

or 
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where 

* -* * R :. K V 

The effective stiffness for the released member is K*. 

33 

(4.27) 

If releases are prescribed at both ends of the member, the 
procedure just described can be applied serially to the two re
lease groups. 

If a number of such release groups is given such that an un
stable member is implied, this fact will become automatically 
apparent, in that the matrix Ku will be singular if the releases 
that are about to be incorporated would render the member un
stable. 

4.2.2 Fixed- end forces. The prescribed releases not only 
affect the member stiffness but also the fixed- end force vectors 
resulting from applied member loads. 

Figure 4.2. Definition of fixed- end force vectors. 

We next describe a procedure to compute the modified fixed
end forces. The stiffness of the member without releases is K* 
and the corresponding £ix~d- end 'orce vectors are R~and v'; • 
(Figure 4.2). We assume that RB has been computed from 

* * * 
RB = K vB (4.28) 

where v~ is the cantilever deflection vector at end B resulting 
from the applied loads. From statics 
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* -1 * 
RA = F CA - T RB (4.29) 

where FCA is the cantilever force vector at A resulting from the 
given loads. 

It is immediately clear from the definition of K* and R* that in 
the case where there is a release at B only we obtain 

-* -* * RB = KBvB 

- * - 1-* 
RA = FCA - T RB 

(4.30) 

(4.31) 

The case where the member start A is released only can be 
handled by analogy if K~ and v~ are available. 

If both ends of the member have released force components. a 
special procedure is necessary because then the deflection vec
tor v~ does not correspond to the actual support conditions of the 

member at A. ,,* "* '-'* 
We assume that KB' R B , and RA are the stiffness matrix and 

force vectors at B and A, respectively, reflecting the releases 
at B but .not those at A. 

"* ,,* * 
RB = KBvB (4.32) 

"* * Then due to the release at A the forces RA will change by .6.RA: 

.6.R = A.6.R* = (.6.RAl) = r~JT-l1{*T-lt(AltIAzt)(VAl) 
A A.6. R A2 L"Az B v A2 

(4. 33) 

Let 

(4.34) 

The permutation matrix for the releases at A is A. If v A2 and 
.6.RA2 refer to the released directions at A, we have 

vAl = 0 

The final fixed- end forces become 

-* A* * 
RA = RA + .6.RA 

-* -* RB = FCB - TRA 

(4.35) 

(4.36) 

Rewriting Equation 4. 33 in partitioned form and solving it for 

.6.R Al by elimination of v A2' we find 
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If we define 

If t I 
I = A z A2 = I - I 

It follows that 

-* I~ ,,~, t( ,,* t)-1 ]"* RA = I LI - KAA2 A2KAA2 A2 RA 

-* RB can then be found from statics. It follows that 

where 
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(4.37) 

(4. 39) 

(4.40) 

(4.41 ) 

(4.42) 

By using the definition of II one can prove that Expression 4.42 
is equal to Expression 4.42a, which shows that the first term of 
Equation 4.41 is the same as expression 4.26. 

'K* = 'I[II - II f{:A:tK zz• IAz]~:II 'It (4. 42a} 
Also 

" t'" "" - I n = I + Al K 1ZKzz A z (4. 42b) 

where K1z and Kzz are given by 

'" 1\* t 
K 1Z = AIKAAz (4.43) 

'" 1\* t 
KZ2 = AzKAAz (4.44) 

It is noted that all matrix operations involving multiplication with 
parts of a permutation ITlatrix can be carried out on the computer 
by inspection rather than by actual multiplication. 

4.2.3 Joint releases. The term joint release as defined here 
applies to support joints only. It differs from a member release 
at the same point (if more than one member is incident to this 
jOint) in that the joint release requires only that the sum of all 
member forces from all the members and external applied loads 
in the released direction be zero. Each individual member may 
still carry forces in this direction (Figure 4.3). 
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MeIT1ber Releases at 
Su ppo rt Joint 

Method of Solution 

Joint Release 

Figure 4.3. Distinction between IT1eIT1ber and joint releases. 

The stiffness formulation for the complete structure, including 
support joints is 

(4.45) 

where IT' and pi are the displacements and joint forces at the sup
port joints. The elements of the stiffness matrix are defined as 

K~l = AtKA 

K~l == AtKA 
, t == 

K12 == A KA 
(4.46) 

, ==t-
K22 == A KA 

In Equation 4.46. A refers to the portion C!..f the augmented in
cidence IT1atrix involving free joints,2 while A refers to the portion 

Free Joints 

t 
Support 
Joints , 

u' p' 

p' 

Figure 4.4. Modified structural stiffness matrix. 

involving support joints. This partitioning of the structural ma
trix can be represented as is shown in Figure 4.4. 

We apply a permutation to Equation 4.45 such that the equations 
associated with the released directions are moved to the bottom 

ZSee Fenves and Branin, op. cit. 
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and also rotate the equations in the coordinate system of the joint 
releases by 

~i = (AR)~I (4.47) 
P 

where A is the (orthogonal) permutation matrix and R is the 
rotation matrix RCO' from the release system to the joint
coordinate system. We define 

Q = (AR) = [~~] (4.48) 

ul =(U~l) 
P =1 u p2 

(4.49) 

where UPI are the prescribed joint displacements at support joints 
in nonreleased directions. 

=, ~P~l) =, P=--=QP =, 
PP2 

(4.50) 

Here P~2 is prescribed and represents the applied joint forces 
at released supports in released directions. We can now further 
partition Equation 4.45 by introducing Expressions 4.49 and 4.50: 

where 

t 
Kll = A KA 

t t = t 
K 1Z = KZl = A KA(AIR) 

K13 = K31t = AtKA(AzR)t 
t =t = t 

K23 = K3Z = AIRA KA(AzR) 
=t = t 

K33 = AzRA KA( AzR) 

Solving (4.51) for u' by elimination of ~PlJ we obtain 

- 1 ul =j{ #1 

where 

(4. 51) 

(4.52) 

(4. 53) 

(4.54) 
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(4.45) 

=, = 
Replacing PP2 and u Pl by the corresponding quantities in joint 
coordinates, we arrive at 

g>i = P' _ K13K3; l.L\eRP' .;. (K 12 - K~K33 -lKd.L\2R~' (4.56) 

Equation 4.56 describes the effective joint loads {!Ii on the free 
joints, includihg the forces applied in the direction of released 
support components and the displacements in the direction of un
released support components. 

4.3 Implementation in Processor 

The methods outlined in Sections 4. 1 and 4.2 are well suited 
for application to a digital computer program. They allow a gen
eral program to be written in concise form and the data to 
be stored efficiently. The same program can handle different 
types of structures, and only the minimum of needed informa
tion is stored. For example, only the nonzero elements of the 
incidence matrix A or the stiffness matrix AtKA are stored, 
and, where possible, logical submatrices of up to 36 elements 
are stored only symbolically as a single binary bit. (See also 
Section 6.5.7.) 

The whole solution process thus becomes literally a sequence 
of file-processing operations; that is, a given array of numbers 
is operated on to generate a new array, then further operations 
are done on this new array. etc. The solution process (execution 
phase) can be summarized in these steps: 

1. Generate a table of member stiffness matrices for the 
nonreleased structure. This is done by computing first 
the member flexibility F* (F* = cantilever deflection due 
to a unit-force vector at the end of the cantilever) and then 
obtain the stiffness as 

* *-1 K = F 

where K* is stored in KMKST. 
2. If there are any member releases, the K* table is modified 

to R* according to the procedure given in Section 4.2 for 
member releases. 

3. From the raw data for the loads, for each_loading condition 
the total equivalent force vectors pI and pI are generated, 
comprising the load vectors for the governing joint- equilib
rium equations. STRESS accepts five different types of 
input loads: 
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a. Joint loads 
b. Member- end loads 
c. Member loads within the member 
do Member distortions 
eo Support-joint displacements 
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In the kinematically determinate structure (which is 
considered during step 3) the different load types give con
tributions to various data arrays kept internally. These 
arrays are the following: the member-end loads at the start 
and the end of the members, P + and P- (arrays KPPLS 
and KPMNS); the member distortions U (array KUV); and 
the effective joint loads pI and pI at the free joints and at 
the support joints, respectively (arrays KPPRI and KPDBP)o 

The mathematical representation of the processing steps 
required for the different load. types are shown as follows: 

a. J.oint loads 
Store directly in pI or Pl. 

b. Member- end loads 
Convert the given member-load components from mem
ber coordinates to joint coordinates. 
Add contribution to p+ and/or P-
Compute contribution to pI as 

po = (;:). At = [~:J. 
c. Member loads 

Compute equivalent member-'end forces and proceed as 
inb. 

d. Member distortions U* 
Rotate to joint coordinates at end joint. 
Add contribution to U. 
Compute contribution to P±: 

Compute contribution toP': 

e. Support-joint displacement u' 
Compute resulting member distortions 

U = A~~ and add these to U. 

Contributions to P±: 
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p± = KU = KA(;,) 
Contributions to pi: 

4. Rotate all member stiffnesses to joint coordinates of the 
member- end joints. 

-* t K = RK R 

where K is stored in table form in the second-level array 
KSTDB. 

5. Generate the structural stiffness AtKA from the incidence 
table A and the stiffness table K. AtKA is stored in the ar
rays KDIAG and KOFDG. using the arrays IFDT and IOFDG 
as bookkeeping arr~rs~ Only nonzero elements of the lower 
left half of matrix A KA are stored in KOFDG. 

6. If there are joint releases. the stiffness tables KDIAG. 
KOFDG, IOFDG, IFDT (AtKA), and the load vectors 
KPPRI (pI) are modified according to the procedure of 
Section 4.2 for joint releases. If there are no free joints, 
this operation yields all displacement components at the 
released supports. 

7. If there are any free joints, solve the final governing joint
equilibrium equations for the free-joint displacements u l , 

reflecting member as well as joint releases. The resulting 
u' are stored in KPPRI. 

8. Backsubstitution. From the free- and the support-joint 
displacements compute the induced member distortions 
and member- end forces according to Equations 4. 10 and 
4. 11 and add them to the contributions in the kinematically 
determinate structure. 

The detailed execution of the individual steps is described in 
Section 5 of Chapter 6, as well as in the flow charts of the corre
sponding programs. 

All data arrays, such as the displacement vector u' or the 
member stiffnesses K* are arranged in storage (either in core 
or in secondary storage) in table form, either as first-level or 
second-level data arrays, using the procedures described in 
Chapter 2. The matrix operations as they appear in the formu
lation of the problem can thus be done largely by bookkeeping and 
inspection, rather than formally. For example, the matrix A 
is stored only as two incidence tables giving the start and end 
joint of each member (JPLS, JMIN). Similarly, the "matrix prod
uct" AtKA is not formally computed but is formed by bookkeeping. 
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First, only the nonzero submatrices on the diagonal of the com
plete matrix Kare stored in a se£.on<!:level data array KSTDB. 
The lower left half of the matrix AtKA is then formed by means 
of one loop on the members, adding the proper member stiffness 
once to the diagonal stiffness submatrices and once to the off
diagonal stiffness submatrix corresponding to the joints which 
the member connects. Thus even for structures for which the 
storage for the complete matrix At KA would require many times 
the capacity of the IBM 7094 core, the actual storage requirement 
during the formation of AtKA, by bookkeeping, never exceeds a few 
hundred machine words, and the computer time used for the com

putation is a fraction of that required by a formal multiplication. 
Similar methods are applied in all phases of the total process, 
for example, for the operations required due to local-member 
or joint releases as well as during the solution of the stiffness 
equations and backsubstitution. 

Since all operations are performed a member or a joint at a 
time, all procedures are applicable to all structural types. Only 
the three subroutines dealing with the computation of member 
flexibilities, member fixed-end forces, and output actually dis
tinguish between the structural types. In all other subroutines, 
the operations are completely generalized using variable length 
loops of the form DO N 1:1, JF, where JF is the number of de
grees of freedom for the structural type considered. 
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DESCRIPTION OF PARAMETERS, CODEWORDS, AND ARRAYS 

In this chapter, a detailed description is given of the system 
parameters, problem parameters, and codewords comprising 
the fixed storage of the system. As described in Chapter 3, the 
codewords controlling the data arrays are synonymous with the 
arrays themselves. Therefore, the makeup of the data arrays 
is presented in terms of the codewords. 

5.1 Organization of Parameters and Codewords 

The (300) 10 locations from TOP+l through TOP+300 (see Sec
tion 5.2) are assigned fixed functions in the STRESS system, -as 
follows: 

Number of Words 

108 
50 
42 

100 

Absolute Addresses 
(Octal)! 

77461 - 77 306 
77305 - 77224 
77223 - 17152 
77151- 77006 

Function 

Working storage 
System parameters 
Problem parameters 
Codewords 

The working area is available for direct subscripted operations, 
and normally does not contain information carried from one sub
routine to the next. This portion will not be discussed further. 

The remaining 192 locations are reserved for parameters and 
codewords. Not all of this space is used at the present time, nor 
are all existing parameters and codewords needed by every sub
routine. In order to maintain the proper COMMON allocations, 
dummy filler arrays SYSFIL, PROFIL, and CODFIL of appro
priate dimensions are used in the subroutines. 

The actual aSSignment of parameters and codewords followed 
the chronological development of the system, and is therefore 

lWe assume TOP = (77462)8 to conform with the FMS Monitor 
on the 7094. 

42 
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not in a very logical order. In the following detailed description, 
an attempt was made to group parameters in a logical order. For 
quick reference, the parameters and codewords are tabulated by 
location in Appendix C. 

5.2 System Parameters 

The following parameters describe or control the status of the 
system and are essentially independent of problem size. 

5.2. 1 Parameters pertaining to program status 

Name 
CHECK 

Address 
77305 

Description 
, Solution consistency parameter, used in Phase 

1. The 36 bits of CHECK are used as consist
ency flags. Flags not present (bit = 0) at end 
of Phase IB indicate an input error and cause 
a diagnostic to be printed. If the flag is pres
ent (bit = 1), the consistency is satisfied. The 
significance of the bits in terms of the error 
message printed is given in the following list. 

Code 
Bit number of 

position error Message 

35 15 NUMBER OF JOINTSNOT 
SPECIFIED 

34 16 NUMBER OF SUPPORTS 
NOT SPECIFIED 

33 17 NUMBER OF MEMBERS 
NOT SPECIFIED 

32 13 NUMBER OF LOADINGS 
NOT SPECIFIED 

31 19 TYPE OF STRUCTURE 
NOT SPECIFIED 

30 20 METHOD OF SOLUTION 
NOT SPECIFIED 

29 21 PRINTING OF RESULTS 
NOT YET POSSIBLE 

28 35 NO LOADS SPECIFIED 
27 28 NUMBER OF JOINTS 

GIVEN NOT EQUAL 
TO THE NUMBER 
SPECIFIED 

26 30 NUMBER OF MEMBERS 
NO T EQUAL TO THE 
NUMBER SPECIFIED 
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Name Address Description 
(continued) (continued) ( continued) 

5.2. 1 ( continued) 

CHECK (continued) Code 
Bit number of 

position error Message 
(continued) (continued) (continued) 

25 31 NUMBER OF MEM-
BER PROPER TIES 
GIVEN NOT EQUAL 
TO THE NUMBER 
SPECIFIED 

24 32 UNACCEPTABLE 
STATEMENTS 
PRESENT 

23 33 STRUCTURAL DATA 
INCORRECT 

22 34 LOADING DATA 
INCORRECT 

21 8 MODIFICA TION 
NOT ACCEPT-
ABLE 

20 10 JOINT NUMBER 
GREATER THAN 
THE NUMBER 
SPECIFIED 

19 11 MEMBER NUMBER 
GREATER THAN 
THE NUMBER 
SPECIFIED 

18 14 LOADING NUMBER 
GREATER THAN 
THE NUMBER 
SPECIFIED 

17 29 NUMBER OF SUP-
PORTS GIVEN 
NOT EQUAL TO 
THE NUMBER 
SPECIFIED 

16 18 NUMBER OF LOAD-
INGS GIVEN NOT 
EQUAL TO THE 
NUMBER SPECI-
FIED 

15 26 METHOD SPECIFIED 
NOT A V AILABLE 
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Name Address 
(continued) (continued) 

5. 2. 1 (continued) 

INORM 

ISCAN 

ISUCC 

ISOLV 

IMOD 

IRST 

IRLD 
IRPR 
ICONT 

IPRG 

77303 

77301 

77274 

77302 

77277 

77261 

77260 
77257 
77275 

77262 

Overflow index 

Description 
( continued) 

= 0 normal operating mode 
= 1 if memory overflow occurred 

Mode index 
= 1 if normal solution mode 
::: 2 if scanning mode 

Error indicator 
= 1 if solution is still successful 
= 2 if solution has failed 

45 

Indicator for the stage of solution success
f1-llly completed 
= 1 System is entered 
::: 2 PHAS1B 
= 3 MEMBER 
::: 4 MRELES 
= 5 LOADPC 
::: 6 TRANS 
::: 7 ATKA 
::: 8 JRELES 
::: 9 FOMOD 
= 10 SOLVER 

Mode index for modifications 
::: 1 no modifications 
::: 2 changes 
::: 3 additions 
::: 4 deletions 

Modification entry, st~uctural data (set 
by Phase la, but not used) 

Modification entry, load data 
Modification entry, printing 
Index for stage of modifications 

::: 0 if Single solution 
= N if Nili solution (N-l st modification) 

Print request parameter 
::: 1 if print requested (selective output) 
::: 0 otherwise 

5. 2. 2 Parameters controlling core storage 

NMAX 
TOP 

N1 
NL 

77304 
77272 

77271 
77270 

Pool size available in core 
Address contains address of top of 

GOMMON+l, that is, (77462)s 
Top of pool = TOP - c301 10 - In Address 
Next available storage location to be 

assigned 
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Name Address 
(continued) (continued) 

5.2.2 (continued) 

NT 
NREQ 

77267 
77266 

Bottom of pool 

Description 
( continued) 

Additional memory space required for 
last memory request to ALOCAT 

5.2.3 Parameters controlling tape storage 

NXFIL 
LFILE 
TN 
NTAPE 

NXFILE 

77276 
77264 
77265 
77256 

to 
77252 
77251 

to 
77245 

Initial data file number 
Next file number to be used 
Scratch-tape logical number last used 
Five scratch-tape logical numbers 

Five scratch-tape position numbers, 
indicating number of files on each 
scratch tape NTAPE 

5.2.4 Miscellaneous 

TOLER 77263 Tolerance limit. Relative discrepancy 
allowed between the member length 
internally computed from joint coordi
nates and the sum of lengths of subseg
ments in a variable member, as speci
fied under member properties. 

5.3 Problem Parameters 

The parameters in this group describe the problem currently 
being processed by the system. 

5.3.1 Type descriptors 

IMETH 77214 

ID 77220 

Method of solution code 
== 1 for stiffness method 
= 2 for flexibility method 

Identification for structural type 
= 1 for plane trus s 
= 2 for plane frame 
= 3 for plane grid 
= 4 for space truss 
== 5 for space frame 

5.3.2 Basic size descriptors 

NB 77222 

NJ 77223 

Number of bars (members) in the struc
ture 

Number of joints in the structure 
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Name Address 
(continued) (continued) 

5.3.2 (continued) 

NDAT 
NFJS 
JF 

NCORD 

NLDS 
NLDSI 
NMR 

NJR 

77221 
77212 
77217 

77215 

77213 
77164 
77206 

77205 

Description 
(continued) 

Number of support joints 
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Number of free joints (== NJ-NDAT) 
Number of degrees of kinematic freedom 

at a joint 
== 2 for plane trus s 
== 3 for plane frame, plane grid, or 

space truss 
== 6 for space frame 

Number of coordinate directions 
== 2 for planar structures 
:: 3 for s,patial structures 

Number of loading conditions 
Number of independent loading conditions 
Total number of member- release com-

ponents 
Total number of joint- release components 

5. 3. 3 External size descriptors 

MEXTN 77167 

JEXTN 77170 

LEXTN 77166 

Highest external member number: 
MEXTN,JEXTN, and LEXTN control 
the sizes of all input- oriented arrays 
associated with members, joints, and 
loadings, respectively. Initially (dur
ing the original problem, ICONT :: 0) 
they are set equal to NB, NJ, and 
NLDS. On succeeding modifications, 
they are reset to the highest external 
number encountered during reading. 
Every loop operating on input-oriented 
data must have these parameters as 
limits and must include a test for non
existing members, joints, and loadings, 
respectively. 

Highest external joint number (see 
MEXTN) 

Highest external loading number (see 
MEXTN) 

5.3.4 Derived size descriptors 

NSQ 
NSTV 

NMEMV 

77216 
77211 

77210 

= JF*JF: size of submatrices 
:: JF*NFJS: length of a vector having JF 

components at each free joint 
= JF*MEXTN: length of vector having JF 

components per member 
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Name Address 
(continued) (continued) 

5.3.4 (continued) 

NDSQ 77203 

NDJ 77202 

NFJSl 77176 

5.3.5 Counters 

JJC 77175 
JDC 77174 
JMIC 77173 

JMPC 77172 

JLD 77171 
JLC 77165 

NLDG 77156 

Description 
( continued) 

= NJR*NJR: size of matrix ~3 in Equa
tion4.51 

= JF*NDAT: length of a vector having JF 
components at each support 

= NFJS+1: internal number of first sup
port joint 

Number of free joints given 
Number of support joints given 
Number of member- incidence statements 

given 
Number of member- property statements 

given 
Highest loading number 
Current loading condition number (for 

modifications) 
Number of loading conditions given 

5. 3.6 Optional array indices 

IPSI 77207 

IYOUNG 77163 

lSHEAR 77162 

lEX PAN 77161 

IDENS 77i60 

5.3.7 Miscellaneous 

lSODG 77204 

IXX 77201 

NPR 77200 

Code for table of Beta angles 
= 1 if any member has a Beta angle 

given 
= 0 if no Beta angles are given 

Young's modulus indicator 
= 0 if no E values given 
= 1 if E given for each member 
'* 0 '* I, E value to be used for all mem

bers 
Shear modulus indicator, similar to 

lYOUNG 
Coefficient of thermal expansion indicator, 

similar to lYOUNG 
Member density indicator, similar to 

IYOUNG 

Number of member-force components 
set in Phase la. 

Position of subarray KMEGA for current 
member with release at start of mem
ber 

Current number of subarrays KMEGA 
set by MRELES, used by FIXM 



Codewords 

Name Address 
(continued) (continued) 

5.3.7 (continued) 

NBB 77177 

NBNEW 77157 

5.4 Codewords 

Description 
( continued) 

49 

Current number of submatrices KOFDG 
(= NB up to subroutine JRELES. may 
be larger than NB after JRELES and 
SOLVER) 

Current defined length of codeword array 
of KOBDG (see also NBB) 

The codewords in this group control the data arrays used by 
the system. The makeup and function of the codewords are dis
cussed in Chapter 3. The makeup of each data array is described 
in this section in connection with the codeword controlling the 
array. An asterisk after the location indicates a second-level 
array. 

5.4.1 Titles 

NAME 77151 

MODN· 77140 

12-word array containing the structure 
identification name in BCD 

12- word array containing the modifica
tion name in BCD 

5.4.2 Input joint data 

JTYP 77101 

JEXT 77106 

JINT 77105 

KXYZ 77150 

KJREL 77147 

Joint type array. JEXTN long. Joint 
types are as follows: 
= 0 joint does not exist 
= 1 free joint 
:<: 2 support 
= 3 deleted (changed to zero in PHASIB) 

External joint table NJ long. JEXT(J) 
contains the external joint number cor
responding to the internal joint number 
J. 

Internal joint table. JEXTN long. JINT(J) 
contains the internal joint number cor
responding to the external joint J. 

Joint-coordinate table. 3*JEXTN long. 
Coordinates XY Z of each joint stored 
in order by external joint number. 

Joint-release codes. First word: num
ber of joints released. NR. Succeeding 
groups of 5 words per released support 
joint: external joint number. release 
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Name Addre s s 
(continued) (continued) 

5. 4. 2 (continued) 

Description 
( continued) 

KJREL (continued) code, 3 angles in decimal degrees. 

KATR 

NR 1 number of released joints 

J 2 external joint number 

3 

4 

5 

6 

Release Code 

81 

82 

83 

Words 2 through 6 are repeated for 
each released support joint. The re
lease code is given in Bits 12 through 
17. (This is the same form used for 
member- release code.) 

Force X release = 1 in Bit 17 
Force Y release = 1 in Bit 16 
Force Z release = 1 in Bit 15 
Moment X release = 1 in Bit 14 
Moment Y release = 1 in Bit 13 
Moment Z release = 1 in Bit 12 

At matrix. It contains NJ data arrays 
referenced by internal joint number. 
Each data array contains the signed 
member numbers of all members inci
dent to that joint. 

1 

2 

3 

4 

NBRI+2 

NBRI 

SIZE 

Ml 

M2 
· · · 

Mr 

Number of incident 
branches 

. (NBRI- 1) Array SIze = 5 5 + 1 + 2 

Member numbers inci
dent on joint J: positive 
if J is start, negative if 
J is end of member. 

5.4. 3 Input member data 

JPLS 77146 Incidence table. MEXTN long. It contains 
tains the external joint number of the 



Codewords 

Name Address 
(continued) (continued) 

5.4.3 (continued) 

JPLS (continued) 
JMIN 77145 

MTYP 77144 

MEMB 77142* 

MTYPI 77100 

Description 
( continued) 
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joint at the start (plus end) of the member. 
Similar to JPLS, but contains the joint 

number at the end (minus end) of the 
member. 

First-level array, MEXTN long. Each 
word contains data concerning the mem
ber type and is made up a.s follows: 

Bit Position 

S- 5 
6 - 11 

Content 

12 - 17 

Member- constraint code 

Member- release code I 
for start of member same as 

Member- release code for KJREL 
for end of member 

IMLOT 18 - 23 
24- 29 N = length of data array MEMB 

for this member 
30 - 35 Not used 

S 5 6 17 18 23 24 29 30 35 

MEMB MEMBER 
CONSTR RELEASES IMLOT N 
CODE 

IMLOT N Member Type 

0 Member deleted 
1 6 Prismatic (Ax, A y ' A z ' 

Iz stored in MEMB) 
2 NSQ STIFFNESS GIVEN 
3 NSQ FLEXIBILITY GIVEN 
4 7*NS V ARIAB LE N = NS*7. MEMB 

contains Ax, -!'7' A z ' ~, ~, 
I z ' L for each segment. 

5 

NS is the number of seg
ments. 

STEEL 
Second-level array, MEXTN data arrays. 

Each array is N words long, where N 
depends on the member type (see MTYP). 

First-level array, MEXTN long, similar 
to MTYP. The word is made up as 
follows: 
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Name Address 
(continued) (continued) 

5.4.3 (continued) 

Description 
( continued) 

MTYPI (continued) Bit Position 

S- 5 Not used 

Content 

6 - 17 

18 - 35 

I = order number for data array 
KMEGA for this member. 
KMEGA(I) is the KMEGA ar
ray pertaining to this member. 

Not used 

5.4.4 Optional member input data 

KPSI 77143 

KYOUNG 77072 

KSHEAR 77071 

KEXPAN 77070 

KDENS 77067 

Member rotation table, MEXTN long. It 
contains the Beta angles for each mem
ber (zero length if no Beta angles are 
specified) • 

Table of Young's moduli for ea~h mem
ber. MEXTN long if IYOUNG = 1; 
otherwise zero length .. 

Table of shear moduli for each member. 
MEXTN long if ISHEAR = 1; otherwise 
zero length. 

Table of coefficients of thermal expansion 
for each member. MEXTN long if 
IEXPAN = 1; otherwise zero length. 

Tables of densities or unit weights for 
each member. Length MEXTN if 
IDENS = 1; otherwise zero length. 

5.4.5 Load input data 

LINT 77073 

MLOAD 77076* 

JLOAD 77075* 

Internal loading numbers. Loading con
ditions are assigned sequential num
bers during input. To eliminate deleted 
and combination (that is, dependent) 
loading conditions, internal numbers 
are also assigned in PHASIB. where 
the parameter NLDSI is also assigned. 
The relation between the two sequences 
of loading numbers is given by: 

LINT(J)=JC where 1 ::s J ::s LEXTN 
and JC=l, NLDS 

Member-load data arrays. MEXTN data 
arrays (see LOADS). 

Joint-load data arrays. JEXTN data ar
rays (see LOADS). 
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Name Address 
(continued) (continued) 

Description 
( continued) 

5.4.5 (continued) 

LOADS 77141* Load data-reference arrays. LEXTN 
data arrays containing headerwords, 
the loading name in BCD and cross
reference words to each joint and mern
ber load (in MLOAD and JLOAD) belong
ing to thi s loading condition. 

The relation and makeup of the MLOAD, JLOAD, and LOADS 
arrays are now shown. 

T 
N 

..L 

JLOAD (JA) 
or MLOAD (JA) 

3 17 
I NKPL 
I NBL 
BLOCK 1 

I 
I 

2 LABELS followed 
by N-2 data words 

N words for each 
load on this joint 
or member. 

Each block contains 
2 labels alld N- 2 
data words. 

NDEX[ JCI ILD 

I N IJ I K[ 

BLOCK IBL 

BLOCK NBL 

1 
2 
3 

-rIPL 

1 
2 
3 

14 
15 

ILD+14 

NDEX N 

-NKPL NLD+14 

Load Type 

1 8 Joint load 
3 14 Member- end load 
4 8 Member distortion 
2 6 Member load 
5 8 Joint displacement 

LOADS(JC) 
3 17 31 35 

LTYP I NLD IIIPRNT 
INLSI 

Name for loading con-
dition JC (12 BCD words) 

LABEL 1 
1 label word per load 
in this condition ref-
erencing JLOAD(JA) 
of MLOAD(JA) 

Label ILD I I 
NDEX IPL JA 

3 17 35 

LABEL NLD 

NLD = Number of loads in loading condition 
NLS = Number of words available for labels 
NBL = Actual number of loads. First word of load block zero if the 

load is deleted and is not counted. 
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Name Address 
(continued) (continued) 

5.4.5 (continued) 

Description 
( continued) 

LTYP = Loading condition type (0 = deleted, 1 = independent, 2 = 
dependent) 

N = Length of block including a two- word label 
J = Load direction. Only applicable for member loads. 

J = 1 FORCE X 
::;: 2 FORCE Y 
= 3 FORCE Z 
= 4 MOMENT X 
= 5 MOMENT Y 
= 6 MOMENT Z 

K = Load type (1 = concentrated, 2 = uniform, 3 = linear). Only 
applicable for member loads. 

JA = Joint or member number 
JC = External loading number 
NDEX = load type 

5.4.6 Computed member properties 

KS 77137 

KMKST 77136* 

KSTDB 77135* 

First-level array, (NCORD+l) words per 
member. Unsigned length followed by 
signed projections of member length 
(plus to minus joint) for each member. 
Total length MEXTN*(NCORD+I). 

1 Length 

2 aX l 

3 AX 2 Member 1 

4 aX3 
I 
I 
I 

(I -1) *(NCORD+1)+ 1 Length 

+2 AX 1 

+3 aX 2 Member I 

Only if space 
+4 AX3 Structure 

(NCORD=3) 

Local-member stiffness table, containing 
each member stiffness (or flexibility) 
matrix in local-member coordinates. 
MEXTN data arrays, each NSQ long. 

Member stiffness table, containing 
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NaITle Address 

(continued) (continued) 

5.4.6 (continued) 

KSTDB (continued) 

KMEGA 77103* 

Description 
( continued) 
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ITleITlber stiffnesses in global coordi
nates. NB data arrays, each NSQ long. 

Second-level array. NPR data arrays. 
NPR = total nUITlber of ITleITlbers with 
releases at the start. Auxiliary arrays 
(JF*JF) set up in MRELES- FIXM. 
Used in LOADPC- LSTOR. 

5.4.7 COITlputed structure properties 

KDIAG 77113>:< 

KOFDG 77112'~ 

IOFDG 77111* 

IOFC 77 077 >!' 

Structure stiffness table, containing the 
diagonal stiffness subITlatrices. NJ 
data arrays, each JFXJF. 

Structure stiffness table, containing the 
nonzero off-diagonal (JF';'JF) subITla
trices in the lower triangle of ATKA, 
according to IOFDG. NB data arrays 
up to JRELES. Redefined NBB long 

in JRELES and SOLVER. 
Address and position table for the non

zero subITlatrice s of AtKA. One data 
array per joint (or row of AtKA). Each 
data array contains 
1st word: Address: current defined 

length of array = LDE 
DecreITlent: current nUITlber 
of entries for existing sub
ITlatrices in this row = LCU 

2nd word to (LCU+1): 1 word per exist
ing submatrix 
in this row. 

Address: order position of 
subITlatrix itself in KOFDG 
table 
DecreITlent: coluITln order 
of subITlatrix 

Logical transpose of IOFDG. One data 
array per coluITln of Ah<.i\ (only free
joint portion). One word per nonzero 
subITlatrix in that coluITln stored the 
saITle way as words 2 to (LCU+l) in 
IOFDG. IOFC, however, does not have 
the leader word with LDE and LCU. 
Arrays are generated during forward 
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Name Address 
(continued) (continued) 

5. 4. 7 (continued) 

IOFC (continued) 

IFDT 77104* 

MEGAO 77107>',< 

Description 
( continued) 

sweep of SOLVER and used in backward 
sweep of SOL VER. 

Logical table for AtKA. Each off- diagonal 
submatrix of the lower half of AtKA is 
represented by a single binary bit. 
Each data array of IFDT is 200 words 
long and can thus represent 200'~36 = 
7200 submatrices. Bits are stored 
from right to left by columns in each 
word representing AtKA. A I-bit re
presenting an existing submatrix and 
a O-bit a nonexisting matrix. For ex
ample, a 1 bit in the last position of 
the first word of IFDT(l) means that 
-t -
A KA has a nonzero submatrix row 2, 
column 1. Thus the IFDT table can be 
used only to determine whether or not 
a certain submatrix is present or not. 
Information as to where that submatrix 
is stored is contained in IOFDG. 

Auxiliary matrix if joint releases are 
present. Dimensions of flexibility. 
NDAT data arrays, each JF*NDAT*JF 
long. Only those data arrays are allo
cated that have at least one nonzero 
element. Each data array repre sents 
JF rows. 

5.4.8 Computed load data 

KPPLS 77133* 

KPMNS 77132* 

KUV 77131* 

KPPRI 77130 

Member- end force matrix in global coordi
nates, containing the force vector in 
each member at the start (plus end). 
NLDS data arrays, each MEXTN*JF. 

Similar to KPPLS, but for the end (minus 
end) of the members. 

Member-distortion matrix in global co
ordinates, containing the distortions 
V for each member. NLDS data arrays, 
each MEXTN*JF. 

Effective joint-load matrix, containing 
the external loads pI applied to each 
free joint. After SOLVER it contains 
the solution displacements. NLDS*NFJS. 
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Name Address 
(continued) (continued) 

5. 4. 8 (continued) 

KR 77127* 

KPDBP 77102 

5.4.9 Miscellaneous 

KSAVE 

KSRTCH 

77126 

77125 
to 

77114 

Description 
( continued) 
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Statics check matrix. Contains the ap
plied loads at the free joints and the 
support- joint reactions as obtained 
from backsubstitution if a statics check 
is requested. NLDS second-level ar-
rays, each NJ~'JF long. _, 

Effective sup:Q.ort-joint load rr:atrix E ' 
containing pI after FOMOD, and IT' 
after DEFSUP (if there are support 
releases). Length JF*NDAT*NLDS. 

If there are no joint releases, it con
tains zeros after BAKSUB, with length 
JF*NDAT. 

Number of words used to store the initial 
data specifications after the first 
SOLVE THIS PART. (This is not a 
codeword referring to an array.) 

Scratch-array codewords 



Chapter 6 

DESCRIPTION OF SYSTEM COMPONENTS 

In this chapter, a general description of the program compo
nents is given. The description serves primarily as a guide in 
studying the detailed flow charts and program listings in the Ap
pendices A and B. For the convenience of persons intending to 
modify the system, the important coding conventions used in the 
system are also summarized in this chapter. 

6.1 General Organization 

Because of its size, the STRESS system has been partitioned 
both functionally and physically. The functional partition con
sists of the three phases of the processor: 

1. Phase Ia - reading and decoding of input 
2. Phase Ib - consistency checks and compilation 
3. Phase II - execution 

The physical partitioning of the system is accomplished by 
separating the system into program links, which are loaded, 
one at a time, in memory by the modified CHAIN subroutine 
described in Section 2.2. At the present, the processor is 
broken up into six links. The first link contains Phases Ia and 
Ib, and Links 2 through 6 make up the execution phase. If 
it were desired to make more core storage available for data, 
the system could conveniently be broken into ten program links. 

In addition to Phases Ia and Ib, the first link contains the pro
cedures for the error returns from all execution links, as well 
as the normal return from the last (backsubstitution and output) 
link. Finally, this link also contains the programs for SELEC
TIVE OUTPUT and PRINT DATA procedures. 

The general flow of the computation process is shown in the 
Over-All Flow Chart, Appendix A (page 93). The normal opera
tional mode of the system treats the input in a two-level loop. 
The outer loop cycles on the independent problems in the input 
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batch, and is terminated when the input file is exhausted. Each 
independent problem, or job, is initiated by a STRUCTURE state
ment and terminated when a SOLVE or FINISH statement is proc
essed. The number of problems that can be handled in succession 
is not limited. For each individual problem, the normal process 
consists of an inner loop sequentially through Phases la, Ib, and 
II until all modifications have been processed. A problem without 
modifications obviously involves just one cycle through the inner 
loop. Again, the number of modifications for a given problem is 
not limited. 

The normal process of the inner loop can be interrupted by one 
of the following three occurrences: 

1. A consistency error in Phase lb, signifying that the prob-
lem (or the modification being processed) is not executable; 

2. A fatal error in the execution phase; or 
30 A memory overflow at any stage of the computation. 

When anyone of the three possibilities occurs, identifying 
messages are printed out and control is transferred to the first 
link. The system then is automatically placed in the scanning 
mode. In this mode, any remaining statements pertaining to the 
problem being processed are scanned only for possible input er
rors, but no further execution takes place. The scanning mode 
is terminated either when the SOLVE or FINISH statements are 
encountered, or when the STRUC TURE statement of a new prob
lem is read. 

The diagnostic information printed after an interruption identi
fies the type of interruption that has occurred, and, in the case 
of a consistency or execution error, the problem statement can 
be corrected and resubmitted. At the present, there is no auto

matic procedure available to further partition data arrays and/or 
program segments in case of a memory overflow. 

The general logic of the execution phase is shown in the Over
all Execution Flow Chart, Appendix A (page 94). It can be seen 
that, whenever a logical choice exists, the program link in core 
memory determines the next link to be called. 

In the succeeding three sections, the operation of the three 
functional phases are described in greater detail. 

6.2 Input Phase: Phase Ia 

PHASIA is called from the main program of Link 1 and con
trols all statement input. (A familiarity with Chapters 2, 3, and 
5 will help the reader understand this section: Chapter 3 de
scribes the structure of the input programs, while Chapter 5 
lists the form of data storage.) Data storage is concerned with 
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the following scalars and arrays defined in Chapter 5: 

Scalar s Arrays 

ID NAME 
IMETH MODN 
NB JTYP 
NJ KXYZ 
NDAT KJREL 
NLDS JPLS 

JMIN 
MTYP 
MEMB (second-level) 
KflSI 
KYOUNG 
KSHEAR 

LOADS} 
MLOAD ( second-level) 
JLOAD 

In addition numerous scalars are used for logical control during 
input and counters for consistency checking. Since input for ini
tial specification and modification is handled by the same program, 
ICONT and IMOD are important branching scalars. 

6.2. 1 Array status during input. In order that the processor 
not be limited greatly by problem size, a dynamic memory- con
trol system is used. It is desired then that during inputting only 
the arrays needed at anyone point in the process be allocated and 
not released. For convenience, however, a few arrays are left 
in an allocated status during input. They are KXYZ, JPLS, JMIN, 
KPSI, JTYP, and the codeword arrays of MLOAD, JLOAD, and 
LOADS. All other arrays are allocated when needed and imme
diately released. 

With an initial problerrl specification, these arrays cannot be 
allocated until the appropriate size descriptors, the NUMBER 
statements, are read. In addition to defining and allocating these 
arrays, subroutine SIZED (the subroutine called for by a NUM
BER statement) defines KJREL, MTYP, and others. With a 
MODIFICATION OF LAST PART, these arrays are allocated as 
soon as the MODIFICATION statement is read. For MODIFICA
TION OF FIRST PART, the machine status prior to the release 
of these arrays is restored. 

6.2.2 Error flagging. A single word, CHECK, is used to re
cord the errors of commission and omission. Each bit in this 
word (only 21 bits are presently used) corresponds to an error, 
with the error indicated with the bit set to zero. Boolean state
ments are used to either "mask" out bits or "or" in bits. Upon 
reading the STRUC TURE statement, all commission- error bits 
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are set to one. 
If an error is detected during input, the inputting program ter

minates statement translation and branches to the appropriate 
point to mask out the corresponding bit in CHECK and print an 
identifying error message below the statement echo print (shown 
as "SEP" for "set error parameter" in the flow charts). Conversely, 
upon detection of a statement considered required for solution a 
bit is "orld" into CHECK (shown as SCP for "set check parameter" 
in the flow charts) during translation. PHAS.lB adds to CHECK 
during its consistency checking and analyzes the word for accu
mulated errors. 

6.2.3 Data storage. ID is computed from. the words in the 
type statement. The numbers used in the computation are the 
word positions in the dictionary as returned by function MATCH. 
Similarly IMETH is set after translating the METHOD statement. 
Subroutine SIZED may be entered after reading a NUMBER state
ment or during modification upon encountering a number, joint, 
or loading number higher than any previously encountered. When 
entering from a NUMBER statement during an initial problem 
specification, the number is stored and arrays defined and al
located. When so entering during modification, the only action 
performed is to store the number unless that number is greater 
than its corresponding maximum number counter (that is, MEXTN 
to NB), in which case redefinition of arrays is also performed 
and the maximum counter set to the number. 

During joint, number, and loading data input, input counter s 
are incremented during initial input and additions modification. 
JJC is incremented for free joints, JDC for support joints, JMIC 
for member incidences, JMPC for member properties, and NLDG 
for loading conditions. For change modification, the two counters 
that might change are J JC and JDC and then only if the joint type 
is changed. For deletions, the appropriate counter is decremented. 
For a member deletion, both' JMIC and JMPC are reduced. At pres
ent the programs do not check for numbering commission errors 
before altering the counters. An example would be the specifica
tion of two joints with the same numbers. Program changes for 
this additional error detection are minor. 

Storage of data in the arrays NAME, MODN, JTYP, .KXY Z, 
JPLS, JMNS, and MTYP are performed in a straightforward 
ruanner. Part of MTYP is specified £rorr. the rr:.ember properties 
and part from member releases. With no ordering restrictions 
desirable,. the parts are treated separately by either packing 
parts separately or treating the word logically. KJREL is re
defined five words longer for every new released joint. When 
joint releases are specified, the array is searched to determine 
if releases at that joint have already been specified. If not, a 
new five-word group is appended for an initial specification or 
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additions. The release code is then logically treated with the 
appropriate word. The logical treatment is for initial specifica
tion or additions 

B U(IJ)=U(IJ)+A 

where the B specifies a Boolean statement, U(IJ) is the word 
where the code is stored, A is the newly specified code, and 11+11 
is the 1I0RII operator. For changes, the operation is 

B U(IJ)=(U(IJ)':'Mask)+A 

where 11>:<11 is the IIANDII operator and the mask deletes all possible 
releases. For deletions, the operation to eliminate the specified 
components is 

B U(IJ)=-( - U(IJ)+A) 

where 11- II is the IICOMPLEMENTII operator. In addition to joint 
releases, member releases and tabulate codes in the LOADS ar
rays are so treated: the masking in the changes modification is 
necessary to preserve the other parts of the storage word in these 
latter cases. 

Member properties and load data (including distortions and dis
placements) are stored independently of the structural type. All 
of these data are read in subroutine READ and stored temporarily 
in an array together with an array for label numbers. The label 
numbers give the position in the subarray MEMB for the data 
pieces for prismatic members. For variable- segment properties, 
the label number gives the position in the group of words for the 
segment, with seven words reserved for each segment. 

Storage of load data is performed in a similar fashion in sub
routine READ. The label numbers refer to positions for the data 
in a load block appended on the subarray of MLOAD or JLOAD. 
A cross- reference system is established with the subarray of 
LOADS so that the loads can be referred to during modification 
by loading conditions. 

Modification of load, joint, or member data by changes super
imposes specified quantities on the original data after locating 
the data position in the case of loads. For deletion of loads, the 
reference word in the array LOADS and the first word in the load 
data block are set to zero, thereby erasing the load block. Addi
tions operate as initial data input. 

6.2.4 Selective output. The selective-output mode can be 
used to print previously calculated results in an interpretive 
manner. A solution upon which to operate must be available, so 
that all print requests must follow a SOLVE THIS PART and pre
cede a MODIFICATION OF FIRST PART if given. 

The SELECTIVE OUTPUT statement initiates this mode by 
setting IMOD=2, that is, CHANGES modification. This parameter 
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has been so set in order to use the program part under LOADING 
to read the loading condition number upon which to operate with
out requiring additional programming. The program part used 
for the branch on PRINT reads and retains an index for a word 
designating an output type and calls subroutine SELOUT for each 
joint or member number encountered. 

Subroutine SELOUT sets parameters for the printing of results 
performed by subroutine ANSOUT. SELOUT retains information 
on the previous output request and determines what titles should 
be printed. If the loading condition changes, the structure name, 
the modification name, if any, and the loading title are printed, 
The table heading is printed if the request type has changed, and 
the joint- status label is printed if the joint type has changed. 
These last two are printed in ANSOUT, but the logical param
eters for the printing are set in SELOUT. 

6.2.5 Termination. The input phase is exited for any of the 
following reasons: 

1. Reading a SOL VE or SOLVE THIS PART when not in the 
scanning mode. 

2. Reading a SOL VE when in the scanning mode. 
3. Reading a FINISH statement. 

For the first case, processing continues with PHASIB. After 
the return from PHASIB the process immediately returns to the 
main program of Link 1. This main program checks whether to 
proceed with execution, terrninate the problem, or enter the 
scanning mode, which returns to PHASIA. The scanning mode 
is not terminated with a SOLVE THIS PART, only a SOLVE or 
FINISH. A problem is terminated after scanning by returning 
to the main program, that is, ISCAN=2, The FINISH statement 
simulates this form of termination by setting ISCAN=2 and re
turning to the main program. 

A modification counter, ICONT. is incremented when SOL VE 

THIS PART is read, or it is set to zero for SOLVE. 
An interruption of processing may also occur as a result of a 

memory overflow. This return, regardless of its logical location 
in the processor. enters the start of the main program in Link 1. 
If the overflow occurred during input (ISOL V=l) or after a SOLVE 
THIS PART (ICONT*O) additional input for the problem may 
still remain to be processed. For this case the scanning mode 
is also entered. 

6.3 Checking Phase: Phase Ib 

Subroutine PHASIB controls and performs the input- consistency 
checking and compilation function of the processor. These two 
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tasks are not, however, physically separated in the program.s. 
Joint processing involves three operations in one loop on all 

joint num.bers, perform.ed if the joint-input counters correspond 
to the NUMBER specification. The first operation is to prepare 
two tables of internal- external num.ber correspondence. Inter
nally, all support-joint num.bers are greater than the num.ber of 
free joints (NJ- NDAT). The internal num.bers are assigned for 
support joints starting with NJ to NJ- NDAT+I in the order they 
are encountered in the loop on sequential external num.bers. Free
joint num.ber s are as signed from. I to NJ - NDA T. For all exi sting 
joints that have loads applied to them., the load type for each load 
block is checked. For a free joint, joint displacem.ents (INDEX= 
5) specified at the joint constitute an input error. Conversely, 
joint loads (INDEX= I) specified at a support are not perm.is sible 
unless the joint has been released in the direction of the load. 
In this latter case, a check is m.ade of the array KJREL to see 
if the joint has been given som.e releases. If so, no error is 
flagged, but no check is m.ade on the correspondence of the re
lease and load directions. For jOints deleted during the last in
put specification (JTYP=3), all loads on the joints are erased as 
well as their references in LOADS. A check is m.ade to assure 
that no joint releases are given at a free joint. 

Mem.ber proces sing prim.arily perform.s the im.plicit deletions. 
The incidences of each m.em.ber are checked. If in error, the 
error is flagged. If one of the jOints has been deleted, the m.em.-. 
ber is deleted by zeroing its type and eraSing its properties. For 
deleted m.em.bers any existing loads are erased as well as the 
references in LOADS. The m.em.ber counters are checked against 
the NUMBER specification after all im.plicit deletions have been 
perform.ed. 

Processing of the loading condition consists only of a check on 
the num.ber given and the assignm.ent of internal num.bers, in a 
m.anner analogous to the internal joint num.bers, for independent 
and dependent loading conditions. The bit pattern in CHECK is 
com.pared with a m.ask and all noncorrespondence causes an ap
propriate error m.essage to be printed by subroutine PRERR as 
given in Section S. 1. If no errors were detected, the processing 
proceeds. 

After the first specification with SOLVE THIS PART (ICONT=I) 
the input data are saved for later specification of MODIFICA
TION OF FIRST PART. This is done by creating a file with an 
im.age of the pertinent data in core at this tim.e. All data from. 
the location of TOP down to the next location available in the pool 
are saved. No inform.ation is lost if a m.em.ory reorganization 
has occurred during input since all file num.bers of data on tape 
are less than the file num.ber of the saved im.age and are refer
enced in the im.age. The restoration of this condition consists 
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of simply reading this file back into core and rewinding all scratch 
tapes to make their position references consistent. 

Many arrays are defineci at this point. For all but two of these 
the sizes will not change during execution. The number of sub
arrays of KOFDG will be NB at the end of the generation of the 
structural stiffness matrix AtKA and the codeword array is de
fined as NB long at this stage. The number of elements in the 
subarrays of IOFDG will also grow during the solution of the equa
tions, but the number needed up to the end of the generation of 
:Ah(A. is determined from the incidence. As the incidence tables 
for the joints are compiled by members, the maxima of the inci
dences are counted for each joint. The subarrays of IOFDG are 
then defined to this length plus a small amount for expansion for 
free joints. 

6.4 Execution Phase: Phase II 

The execution phase consists of Links 2 through 6, and operates 
as described in Sections 6.4.1 through 6.4.6. 

6.4.1 Link 2 

1. MEMBER. See also flow chart for MEMBER (page 151). 
Generates all member stiffnesses K':' = KMKST in member 
coordinates. Loops on members 1 to MEXTN. Raw data 
(properties of cross sections, flexibility matrix, or stiff:
ness matrix) are obtained from MEMB. If stiffness is given, 
KMKST is filled directly. If flexibility is given, it is di
rectly inverted and stored into KMKST. If cross- section 
properties are given, MEMFOD computes F* and MEMBER 
computes K* ::: F~'- 1. Trusses are handled on a separate 
branch because their stiffness or flexibility in member co
ordinates has only one component and is therefore singular. 
If a singular flexibility matrix for a frame is encountered 
because not enough member properties have been given or 
because a singular flexibility matrix has been specified, 
the member is geornetrically unstable (no stiffness matrix 
exists). This is considered a fatal error: a message is 
printed for each unstable merrlber and processing of this 
problem is terminated upon return to the main program. 

2. MRELES. See flow chart for MRELES (page 153). If there 
are any member releases (NMR;l: 0), MRELES modifies the 
stiffnesses KMKST corresponding to the released members 

and stores them back in KMKST. 
A loop on members is initiated and for each released 

member (Check MTYP) K* is modified according to the 
procedure of Chapter 4: first for the releases at the end 
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of the member (if any), and then for those at the start. If 
a member is so released that it becomes geometrically 
unstable, a singular stiffness matrix K zz will result. The 
illegal combination of releases is detected and an error 
message is printed. Such errors are treated as fatal 
(ISUCC set to 2), but all members are checked for illegal 
releases before execution is terminated upon return to the 
main program of Link 2. If a member is released at the 
start, an auxiliary submatrix that appears during the re
lease process is later needed in the load processor when 
the fixed- end forces on the member are modified for the 
prescribed releases. (See Section 4.2.) These matrices 
are stored in a second-level array KMEGA. KMEGA mat
rices are stored only for members released at their start, 
and a member-to-KMEGA correspondence table is kept in 
MTYPl. 

6.4.2 Link 3. LOADPC. See flow charts for LOADPC and 
LOADPS (pages 166 and 168) and Section 4.3. This link proc
esses the raw data for loads into contributions to member dis
tortions, member forces, and joint loads in the kinematically 
determinate system, taking into account mernber releases. 
LOADPC is the monitor routine, with a loop on members (1 to 
MEXTN) and one on joints (1 to JEXTN). For each nondeleted, 
loaded member or joint, all corresponding load data in MLOAD 
or JLOAD are allocated and control is transferred to LOADPS 
which monitors the processing of one MEMBER or JOINT for all 
loads in all load conditions. This method of processing is con
venient because all load raw data are stored by joint and member. 
However, it may require the repeated allocation and release of 
the resulting internal arrays KUV, KPPLS, and KPMNS, because 
these are partitioned by loading condition. 

No fatal errors can result in LOADPC. Nonfatal errors are 
detected in MEMBLD if member loads are prescribed on mem
bers for which the flexibility or stiffness matrix were given as 
direct input. In such cases it is not possible to compute fixed
end forces due to loads acting between the end joints of the mem
ber. A message indicating this incompatibility is printed and the 
particular load is ignored. 

6.4.3 Link 4 

1. TRANS. See flow chart for TRANS (page 185). Subroutine 
TRANS rotates all member stiffnesses K~' (reflecting mem
ber releases) from local- member coordinates into joint 
coordinates with origin at the end joint of the member. A 
single loop on members (1 to MEXTN) with a call to TRAMAT 
and MATRIP inside the loop makes up the subroutine. The 
rotated member stiffnesses K are stored in KSTDB. 
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2. ATKA. See flaw chart far ATKA (page 186). Subrautine 
ATKA generates the lagical tables far the structure stiff
ness matrix AtKA (KDIAG, KODFG, IFDT, IOFDG) by 
baak~eeping fram the incidence tables A (JPLS, JMIN) and 
the primitive stiffnesses K (KSTDB). If in the madificatian 
made, the data arrays .of IFDT, IOFDG, and KDIAG are 
first cleared. The tables representing the structural stiff
ness are generated by a laap an members (1 ta MEXTN) 
and by adding ta KDIAG, KOFDG, IFDT, and IOFDG the 
praper cantributians in the raws and calumns carrespanding 
ta the start and end jaint .of the (nandeleted) member. All 
tables are generated disregarding all effects .of pas sible 
jaint releases prescribed. Only the lawer left half .of AtKA 
is generated and stared. 

3. JRELES. See flaw charts JRELES thraugh STEP5 (page 187). 
This set .of subrautines is called .only if there are jaint 
releases (NJRi: 0). JRELES is the manitar rautine ta 
madify the tables generated in subrautine ATKA accard
ing ta the theary .of Chapter 4, ta reflect the effect .of 
jaint releases. Subrautine FOMOD daes the carrespanding 
madificatian an the effective jaint laads {II. This pra
cedure eliminates all kinematic ·unknawns assaciated with 
suppart jaints. (Jaints are internally arranged sa that 
suppart jaints are numbered last.) In the case wher.e 
all jaints are suppart jaints the. auxiliary array stared 
in KPDBP by FOMOD represents the displacements .of 
the support jaints and is the salutian ta the gaverning 
equatians. 

All farmal matrix aperatians implied by the equatians 
.af the pracedure outlined in Chapter 4 are dane by baak
keeping. Only those operatians (multiplications .of submat
rices) are performed far which both submatrices are nat 
zera matrices. Also, all arrays, such as AR, (AR)t etc. , 
are stared in logical tables. This results in an efficient 
pracessing. The only operation which is done farmally is 
the inversianaf the auXiliary matrix K33 • Subroutine STEP5 
which performs the actual modification of AtKA using the 
auxiliary array MEGAO is called only if there are any free 
jaints (NF JS::t= 0). It is rioted that if na membe rs COnnect 
any two suppart jaints the auxiliary arrays K33 andMEGAO 
are hyperdiaganal and the necessary aperatians are greatly 
simplified.· .. . . 

6.4.4 Link 5. SOLVER. See flow chart for SOLVER (page 
200), Subroutine SOLVER salves the gaverru,ng jaint stiffness 
equatians for the free- jaint. displac.ements. The me thad used is 
the Gauss eliminatian pracedure far a symmetric system, oper~ 
ating on submatrices of orderJF as elements, rathe.r than an 
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scalars. Apart from certain subsections of the bookkeeping sys
tem (IOFDG, IFDT, IOFC) the maximum amount of data required 
in core at anyone time consists of three submatrices of order 
JF, plus the total load vector gJ'. This vector could also be par
titioned into second-level arrays, preferably by joints. This 
would result in an improvement of speed and capacity for large 
problems, say NFJS larger than 200. 

All the required operations are determined by the bookkeeping 
system, and only the required multiplications of submatrices are 
actually performed. The process consists of a forward sweep 
during which logically a triangular matrix is generated, and a 
backward sweep proceeding from the last free joint upward and 
solving successively for the displacements of the free joints. 
Since during the backward sweep the operations are on columns 
of the lower triangular matrix, the bookkeeping arrays IOFDG, 
representing rows, are. completely released and corresponding 
column arrays IOFC are generated as rows of the system are 
eliminated during the forward sweep. Since new arrays in 
KOFDG, which were zero in the original matrix AtKA, are gen
erated during the solution process, the bookkeeping arrays IFDT, 
IOFDG, and the codeword array of KOFDG must constantly be 
updated as new arrays are generated. Also the codeword array 
must be redefined with larger length. This redefinition is done 
in increments depending on the size and the connectivity of the 
structure. Data arrays of IOFDG must also be redefined for 
greater length. These same problems of updating and redefining 
~rra'ys are also present in JRELES, since the modification of 
AtKA for joint releases can also imply new elements in KOFDG. 

6.4.5 Link 6. BAKSUB. Subroutine BAKSUB is the monitor 
subroutine for the process of backsubstitution (solving for induced 
member distortions and member forces from the known joint dis
placements) and printing of answers in tabular form. The induced 
member distortions and member forces are directly added to the 
components of the kinematically determinate system, computed, 
and stored in LOADPC (see also Section 4.3). At the same 
time a statics check is performed by summing all member forces 
at each joint. A comparison of these sums (stored in KR) with 
the applied joint loads provides a useful check on the numerical 
accuracy (round-off errors) of the solution. 

The whole process is accomplished by a first outer loop on ex
ternal loading conditions (l to LEX TN), and a second inner loop 
on members (1 to MEXTN). For each member and independent 
loading condition, the member distortions are obtained by vec
torially subtracting the displacements of its end joints, then 
rotating them into member coordinates. The induced member
end forces are then obtained by premultiplying these distortions 
by the member stiffness K*. These operations are done in sub-
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routine AVEC T. Note that the local stiffne s stable K':< was com
puted in Link 2 and was not used after subroutine TRANS until 
the time of backsubstitution. During the intervening processing, 
the KMKST arrays are in a released status and could have been 
dumped on tape if the memory space was needed for other infor
mation. The array is allocated again in BAKSUB and completely 
released after BAKSUB. The statics check is performed by a 
call to STATCK in the outer loop after completion of the loop on 
members. If the loading condition is a combination, a call to 
COMBLD is made instead of the entry to the inner loop. COMBLD 
takes the proper linear combinations of all total member distor
tions, member forces, joint displacements, and reactions (statics 
check KR) of the corresponding independent loading conditions. 
All these independent loading conditions are already processed 
at the time when the combination is treated. This is the reason 
why cornbination loadings can be dependent only on previously 
specified conditions. The last step inside the outer loop is a 
series of calls to ANSOUT. Such a call is made for each group 
of requested tabulated results for each loading condition. A max
imum of four calls per loading condition in the case of a TABU
LATE A,LL request (member forces, member distortions, joint 
displacements, reactions) is made. 

6.5 General Coding Conventions 

The following conventions adhered to throughout the systelfl are pre
sented for the convenience of persons intending to modify the system. 

6.5.1 Clearing of arrays. Since Phase Ia resets all codewords 
to zero for every new problem but not for a modification, data 
arrays can be assumed to contain zero only for new problems. 
This makes it necessary in various places to clear certain data 
arrays during execution phase if in the modification mode (for 
example, IOFDG, KDIAG in ATKA). Clearing is done by a state
ment of the form CALL CLEAR (NCODWD), where NCODWD is 
the codeword name of the data array to be cleared. No codeword 
array should be cleared in this way, as this would destroy the 
reference system for any future reorganization. 

Second-level data arrays are cleared as follows: 

ICDWD2=ICDWDl+I 
CALL CLEAR (IU(ICDWD2» 

The array name is ICDWDI. Subroutine CLEAR sets the array 
elements to zero if the array is in core, or erases the file num
ber if the array is on tape. The latter action makes the array 
appear unused, and its elen1ents will therefore be set to zero 
upon allocation. 
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6.5.2 Packing and unpacking routines. For a number of pur
poses information about members, joints, loads, etc., is packed 
into various portions of the 36- bit machine word. Packing and 
unpacking functions have been written in FAP but can be called 
by FORTRAN to pack or unpack. Two such routines are used in 
the processor for 
within the word. 
PADP, UPADP. 

storage according to various arrangernents 
The two routines are PACKW, UPACW and 

1. PACKW, UPACW packs or unpacks the FORTRAN integers 
I, K, J, L. M into or from U(IA) according to the following 
figure: 

PACKW (U(IA), I, K, J, L, M) 

S12 17 23 29 35 

II I K J L M 

2. PADP, UPADP packs or unpacks the FORTRAN integers 
I, J. K into or from U(IA) 

PADP (U(IA), I, J, K) 

S12 17 35 

J K 

See the listings of these routines for the format of the packed 
data. 

6.5.3 Matrix multiplication routines. The execution phase 
uses four different service subroutines that perform matrix mul
tiplication according to different conventions. These subroutines 
are all written in FORTRAN. Their efficiency could be increased 
by rewriting them in FAP. 

MAMUL (Y,T,A.JS,JT,JJ) used by.MRELES 
MATRIP (Kl, K2, NT) used by TRANS, ATKA, BAKSUB 
MAPROD (Nl,N2,N3,N4,IZ,JF,IND) used by JRELES 
MAPRDT (Nl,N2,N3,N4,IZ,JF,NP) used by SOLVER 

6.5.4 Organization of the program links. Each link has a 
short main program that performs the calling of main subroutines, 
updating of the solution stage counter ISOLV, and testing for solu
tion failure (ISUCC). Each link also contains the basic service 
subroutines, that is, START, PRER2, CLEAR, CHAIN, etc. 
The master subroutines in each link, that is, the first level of 
subroutine below the main program, generally perform the fol
lowing functions: 

1. Allocate needed arrays 
2. Operation (generally, a series of loops on members and/or 
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jOints), with various calls to lower level subroutines 
3. Release arrays no longer needed in the next operation 

Typical examples of such master subroutines are LOADPC, 
MRELES, MEMBER, etc. 

Additional calls to ALOCAT and RELEAS occur at lower-level 
subroutines, especially with respect to second-level data ar
rays only temporarily needed, even within one link. (Example: 
KOFDG, IOFDG in SOLVER.) 

6.5.5 Address computations in FORTRAN. Each subroutine 
contains the array names U and IU at the beginning of its ,com-
mon list (if any) and an equivalence statement for U and IU. This 
places both U and IU at the top of common starting at (77461)8 and 
any data in the variable pool (or the first- data area) can be ref,.. 
erenced as an element in the one-dimensional array U (for floating
point data) or IU (fixed point). This is possible because FORTRAN 
does not check whether the subscripts of an array exceed the size 
of the corresponding dimension statement. All data in the vari
able pool are therefore referenced as U (IADR) or IU (IADR) 
where IADR will usually be computed from codewords. 

6.5.6 Allocation of arrays. Caution must be exercised when 
temporarily needed arrays are allocated. It must always be re
membered that any call ALOCAT (or a redefinition of an array) 
could cause a memory reorganization to take place, depending 
on the size and makeup of the particular problem. Therefore 
any array subscript that is computed from a codeword, such as 
I=MTYP+JM, IA=IU(I). must be assumed to be destroyed by either 
an allocation or a redefinition of an array; that is, no such ad
dress computations can be "carried past" an allocation or re
definition. This frequently requires that an address be recom
puted after such allocations. For example, if the second-level 
data array MEMB(I) is used in a loop on I, the codeword array 
will usually be allocated and released before and after the loop, 
respectively, but the allocation and release of the Ith data array 
must be done inside the loop. Because of this allocation. inside 
the loop, it is not only necessary to compute the address of the 
data array anew each time but also the address of the codeword 
array itself, since the allocation of the rtb data array could re
locate both the codeword array and the data arrays. Thus the 
following sequence must be used: 

CALL ALOCAT (MEMB, 0) 
DO 100 1=1, MEXTN 
CALL ALOCA T (MEMB. I) 
Il=MEMB+I 
II =IU(Il) 

C GET NTH WORD OF 1TH ARRAY 
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IADR=Il+N 
WORD=U{IADR) 

C NECESSARY OPERATIONS ON WORD 
100 CALL RELEAS (MEMB, 1) 

CALL RELEAS (MEMB, 0) 

6. 6 Bookkeeping System for the Solution of the Equations 

6.6.1 The bookkeeping system. The linear structural analysis 
problem for elastic lumped- parameter systems involves the solu
tion of a set of simultaneous algebraic equations for the unknown 
joint displacements iiI if the stiffness approach is used. These 
equations are of the form: 

(6. 1) 

Even though advantage is taken of symmetry and only the lower 
half of AtKA is stored, for larger structures it is not possible to 
store the complete matrices it and (/1 in core at one time. These 
matrices must be blocked into smaller arrays, operated on se
quentially, and those parts that are currently not needed for com
putation stored in secondary bulk storage if necessary (for ex
ample, magnetic tape). The form and size of the matrix i! de
pends on the connectivity of the structure and the number of kine
matic degrees of freedom. For each free joint there exist JF 
degrees of freedom (JF = 2, 3, or 6 depending on the structure 
type). It is convenient to consider thesubmatrices of order JF 
in i! as basic elements, since there is one such diagonal stiffness 
submatrix for every joint in the structure. Also one submatrix 
exists in one half of .7t off the diagonal for every member in the 
structure. These off- diagonal submatrices appear in :if in the 
rows and columns corresponding to the end joints of the member. 
All submatrices of :if corresponding to two joints that are not 
connected by a member are zero. Most structures have a rela
tively sparse stiffness matrix; that is, most of the off-diagonal 
submatrices are zero. It is, therefore, efficient to store only 
those elements of:Jt that are known to be nonzero. Information 
for status and referencing of the off-diagonal submatrices is 
stored in three second-level arrays, IFDT, IOFC, and IOFDG; 
the submatrices themselves are stored in two second-level ar
rays, KDIAG and KOFDG. 

All diagonal submatrices are stored in a second-level array 
KDIAG, ordered by internal joint number; that is, the Ith subar
ray of KDIAG contains the diagonal submatrix of :l! for the rth 
internal joint. A similar table, KOFDG, contains all the nonzero, 
off- diagonal submatrices for the lower half of:1l. This means 
that initially there will be NB{=number of members) subarrays 
in KOFDG. Since this table KOFDG does not directly tell where 
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in the matrix:lf any particular submatrix is located, additional 
bookkeeping tables must 'lfe kept. Since it is convenient to keep 
as large a portion as possible of the logical makeup of Ji in core, 
an array IFDT (see Section 5.4) is used in which each off-diagonal 
submatrix below the diagonal is represented by one binary bit. 
Thus, one 36- bit word can contain the information about 36 sub
matrices (of 4, 9, or 36 words each) whether or not the subma
trix is nonzero. A zero submatrix is represented by a zero bit, 
a nonzero matrix, for which there is an array in KOFDG, by a 
one bit. This array, IFDT, is used during the solution of the 
equations to determine whether a matrix corresponding to a given 
pair of joints is present or not. If such a submatrix is found to 

exist, it still must be located within the table KOFDG. This in
formation is stored in the second-level arrays IOFDG. One sub
array exists for each hyperrow (a hyper row consists of JF scalar 
rows corresponding to one joint), that is, for each joint of the 
structure. Each array contains one word per nonzero, off-diag
onal submatrix below the diagonal in that hyperrow. This word 
contains in the decrement the hypercolumn number, where the 
submatrix is located, and in the address part the position of the 
sub matrix within the KOFDG table. Thus, the off- diagonal sub
matrix corresponding to row J and column K (J > K) is addressed 
at several stages as follows: 

1. Find out whether the submatrix exists: M=2. 

CALL ADRESS (J, K, NAD, M) 

ADRESS will look up the bit picture in IFDT. If the bit corre
sponding to column K, row J is 1, ADRESS returns the posi
tion of the corresponding array in KOFDG in NAD by using 
IOFDG; if not, NAD=O is returned. The fourth argument is an 
operation code for ADRESS. If the array exists, it can then 
be referenced by 

KF=KOFDG+NAD 

so that 

N=IU(KF) 
U(N+l) is the element (1,1) of the subarray. 

2. Add a submatrix: M=O. 
ADRESS will place a bit in the bit picture corresponding to 
column K and row J. 
3. Search a column for the next nonzero array: M= 1 and 4. 
ADRESS will scan the bit picture of the column K from any po
sition in KOFDG corresponding to the fir st nonzero subarray. 
Row J will give the hyperrow number at which the nonzero sub
array is found. None exists if NAD=O. For M=l, the column 
is scanned to J=NFJS; for M=4, to J=NJ. 
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4. Determine the number of subarrays in a column: M=3. 
ADRESS will count the number of 1 bits in the hypercolumn K 
and return the result in NAD. 

A simple structure is given in Figure 6.2, and Figure 6. 1 
shows the makeup of the various arrays before the reductions 
of the equations for the simple structure. 

JOINT 

1 

2 

3 

4 

5 

1 

KDIAG(l) 

KOFDG(2) 

0 

KOFDG(l) 

0 

2 

KDIAG(2) 

KOFDG(3) 

0 

KOFDG(4) 

I--JF~ 

3 4 5 

KDIAG(3) 

0 KDIAG(4) --L 
0 0 KDIAG(5) JF 

T 
Figure 6. 1. Schematic for matrix K for structure of Figure 6. 2. 

1 2 3 

5 
/-;, /7, /-h-, /.,..r: / ///.'/// 

4 

Figure 6.2. Sample structure. 

The array IFDT consists of only one second-level array 200 
words long. Since the structure is very small, its stiffness 
matrix image has only one nonzero word, which is made up as 
follows (see Section 5.5): 

S 1 2 26 30 35 

I I l: J. 3 O.I~ 20 I.e : 0 1.lhyperCOlu=n nr 

There are 5 arrays IOFDG, 1 each for hyperrows 1, 2, 3, 4, 
and 5; IOFDG(l) is of zero length. 

S 17 35 S 17 35 

lused=11ength 
IOFDG(2) _ 

2 

Leader word Word for KOFDG(2) 
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S 35 

IOFDG(3) Leader word II 2 3 II 
Word for KOFDG(3) 

IOFDG(4) Leader word II 1 1 II 
IOFDG(5) Leader word II 2 4 II 

The submatrix number in KOFDG is the same as the member 
number as a result of the order of operations in forming:J( . 
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6.6.2 Elimination of support joints. If any support-joint re
leases are given, the displacements associated with the released 
components are eliminated from the equations in the joint- release 
subroutines (JRELES) according to the method of 'Section 4.2.3, 
so that during the actual solution (subroutine SOLVER) only the 
free joints must be considered. The elimination of the unknowns 
at the released supports involves the modification of all off-diago
nal submatrices that correspond to those members running be
tween free joints connected to the same released' support joint 

Figure 6.3. Modification of the structural stiffness due to 
joint releases. 

and those diagonal matrices that correspond to the same free 
joints. If no member exists between such joints, the elimination 
procedure will result in a new submatrix corresponding to a fic
titious member. For example, the elimination of the release 
joint 4 in Figure 6.3 would change the diagonal stiffness for jOints 
1, 2, and 3, and the off- diagonal stiffness of member 4; a new 
stiffness matrix corresponding to a fictitious member between 1 
and 2, and 1 and 3 would be created. 

If, during the solution, new off- diagonal matrices are created, 
KOFDG and the bookkeeping arrays IFDT and IOFDG must be 
updated and expanded for the new array. The codeword array of 
KOFDG and the data arrays of IOFDG change their length as the 
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elimination proceeds. For efficiency these length changes are 
by blocks. Each time a new element is needed, the defined length 
of the array must be checked against the required length and, if 
necessary, the array must be redefined with a greater length. 

6.6.3 Solution for the free-joint displacements. The solution 
of the linear algebraic equations for the free- joint displacements 
u' 

t 
A :f{A u' = r!I' (6.2) 

is done in subroutine SOL VER. The matrices fI' and At:f{ A al
ready reflect the effect of joint and member releases, if any. A 
modified Gauss- elimination procedure for symmetrical systems, 
consisting of a forward and a backward sweep, is used. (See 
flow chart for SOLVER in Appendix A, page 200.) Instead of 
eliminating the scalar rows one row at a time by operating on 
scalar quantities, SOLVER operates on matrices, thus eliminating 
a number of rows at a time. At present all operations are done 
on joint subma-trices of order JF; that is, elimination during the 
forward sweep is done on sequential joint members (JF scalar 
rows at a time). Thus, if a joint stiffness submatrix is desig
nated by aij and the load subvectors by ci' during elimination of 
joint k, proper multiples of the hyperrow k are subtracted from 
all hyperrows n > k, according to the following formulas: 

-1 
a "-+ a " - a kakk a k " nl nl n 1 

-1 
C n -+ c n - ankakk c k 

for all integers n, i 

k < n:::; NFJS 
k < i:::; n 

(6. 3) 

(6.4) 

(6.5) 
(6.6) 

This procedure leads to implicit zero off-diagonal submatrices 
in the complete hypercolumn k. The forward sweep consists of 
three nested loops. The outermost loop is on k, the hyperrow 
being eliminated. A call to ADRESS searches in IFDT to find the 
next existing submatrix in column k, starting at row n + 1 (the 
first time n = k). If such a submatrix is found at a new row n, 
a search is made in column k (k < i < n), which is equivalent to 
a search in row k between k and n. For each nonzero matrix k, i 
found (via calls to ADRESS), Formula 6.3 is applied to change the 
corresponding submatrix ani in row n. During the process of 
altering row n, IOFDG(n) is used to find the position of ani in 
KOFDG. Thus during the forward sweep, data arrays of IOFDG 
must be allocated and released in the second of the three nested 
loops. However, during the backward sweep they would have to 
be allocated in the innermost loop, because the operations for the 
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backward sweep proceed row by row from the diagonal to the right 
(or therefore by column from the diagonal down). For large prob
lems this would cause a prohibitive number of memory reorgani
zations. For this reason the arrays IOFDG are totally released 
successively during the forward sweep, and corresponding arrays 
IOFC are created for the backward sweep (see Section 5.5 for 
IOFC). These arrays contain essentially the information of 
IOFDG in tl\ansposed form; that is, they are arranged by column 
below the diagonal, rather than by row. 

During the forward sweep an upper triangular matrix is formed. 
The backward sweep is therefore only a successive computation 
of unknown subvectors of u l for one joint at a time, starting with 
the last joint, NFJS, and proceeding upwards. As the displace
ments are computed, they are stored in the array KPPRI in place 
of the previously stored joint-load vectors. The operations to be 
performed to compute the displacements of joint n are as follows: 

NFJS 

L 
1 ::: n 

I I 
a .u. 

nl 1 

I 
::: C 

n 
(6. 7) 

where a~i and c~ are the reduced submatrix n, i and load subvec
tor n at the end of the forward sweep. Since during the backward 
sweep all ui are already known for n < i < NFJS, the nth subvec
tor becomes 

I I ~ I U = a c-
n nn n 

NFJS 

L 
i = n + 1 

I ~ a .u. 
nl 1 

(6.8) 

At the time of the backward sweep, all nonzero submatrices a~i 
are listed sequentially in the bookkeeping array IOFC(n). Thus, 
only one such array must be allocated (and released) per free 
joint during the backward sweep. 
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EXTENSION OF THE SYSTEM 

Extension and modification of the STRESS processor will gen
erally involve three considerations: translation and data input; 
storage of input and generated data; and the position in, and con
trol of, the process. Each of these aspects has been treated sep
arately in the preceding chapters. The following examples are 
given to illustrate the procedure used in extending the system. 
The reader should note how the existing process is analyzed and 
followed to the point of modification, how the modification is in
serted, and how the modification interacts with the memory- usage 
procedure. 

7. 1 Member Geometry Output 

This first example illustrates the ease of insertion of additional 
output requests. It is assumed that we required an additional 
statement of the form 

PRINT GEOMETRY 
or 

TABULATE GEOMETRY 

which is to generate an output table of the form 

MEMBER START END LENGTH PROJEC- TANGENTS 
NUMBER JOINT JOINT TIONS (RISES) 

The required output can be provided directly in Phase la, pro
vided that at the time the new statement is encountered, the num
ber of joint- coordinates input (J JC + JDC) equals the number of 
joints specified (NJ), and the number of member- incidences input 
(JMIC) equals the number of members specified (NB), If the above 
two cases do not hold, the request cannot be processed. 

Examination of the listing of subroutine PHASIA shows that in 
processing both the TAB ULA TE statements (program statement 400 
et seq.) and the PRINT statements (program statement 1700 et 
seq.) we use LIST2 for further input decoding. LIST2 contains 
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eight words at the present (DISPLA, DISTOR, REAC TI, FORCES, 
DATA, ALL, MEMBER, and JOINT - see listing of LISTS), We 
therefore add a ninth word, GEOMET, and change LIST2 accordingly: 

LIST2 DEC 
BCI 

9 
9" •• GEOMET 

With this change, a return from MATCH with K = 9 will occur 
whenever the word GEOMETRY is encountered, 

In order to accommodate the new alternative, the following two 
changes must be made: 

a. Replace statement 402 by 

402 IF(K-5)420,1720,402l 
4021 IF(K-9)430, 1712, 1712 

b~ Replace statement 1701 by 

1 7 0 1· IF (K- 5)l 7 02, 1 72 0, 1 7 11 
1711 IF(K-9)1700, 1712, 1712 

The processing of the request can then be continued with a state
ment 1712. The processing starts by checking for the scan mode 
and for whether the request can be satisfied. If it can be, a CALL 
is made to a new subroutine GEOPR and the output is advanced 
to a new page through a CALL to subroutine PRERR, If the tests 
fail, an identifying message is printed. In either case, control 
returns to Statement 10 to read a new input statement. The proc
ess therefore can be specified as follows: 

1712 GO TO (1713,10) ISCAN 
1713 IF (JMIC-NB) 1716,1714,1716 
1714 IF(JJCtJDC-NJ) 1716,1715,1716 
1715 CALL GEOPR 

CALL PRERR(l) 
GO TO 10 

1716 PRINT 1717 
1717 FORMAT (44 DATA INCOMPLETE. REQU EST CANNOT 

IBE PROCESSED) 
GO TO 10 

The new subroutine GEOPR can now be completed. The sub
routine will have to deal with four arrays: the coordinate table 
KXYZ, the incidence tables JPLS and JMIN, and the member-type 
table MTYP. The latter is needed to check for members that 
may have been deleted (MTYP=O). Since the subroutine is called 
from PHASIA, all arrays needed except MTYP are already allo
cated. In a subroutine called during the execution phase, it may 
not be assumed that this condition holds, and any arrays needed 
must be allocated at the beginning of the subroutine and released 
just prior to returning to the calling subroutine. 
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In order to avoid overflow when a member is nearly perpendic
ular to one of the coordinate axe s, the convention will be made 
that if cot 9i < 11, the output for tan 9i will be the constant 
9999.9999 with the sign of tan 9i • 

The following listing of the program should be studied carefully, 
especially with regard to the use and significance of the subscript 
notation. 

SUBROUTINE GEOPR 
DIMENSION D(3), T(3) 
DIMENSION U(2), .•• 
COMMON U, IU,. 0., NB, NCORD, ••• , KXYZ, JPLS, 

JMIN, MTYP, 0 •• 

The latter two statements should be duplicated from PHASIA. 

CALL ALOCAT (MTYP) 
10 IF(NCORD-2) 11,11,12 
11 PRINT 13 

GO TO 20 
12 PRINT 14 
13 FORMAT (title for planar structures) 
14 FORMAT (title for space structures) 
20 DO 100 M=l, MEXTN 

NTYP=MTYP+M 
NPLS=JPLS+M 
NMIN=JMIN+M 

The addresses of the Mth entry in the corresponding arrays are 

NTYP, NPLS, and NMIN. A check for nonexisting members can 
now be made. 

IF(IU(NTYP)) 30, 100,30 
30 IPLS=IU(NPLS) 

IMIN =IU (NMIN) 

The joint numbers of the two joints incident of member Mare 
IPLS and IMIN. 

KPLS=KXY Z+(IPLS-l)*3 
KMIN=KXY Z+(IMIN-l)*3 

The starting (base) addresses in the coordinate table of the co
ordinates of the two joints are KPLS and KMIN plus one. 

SPAN=O.O 
40 DO 50 1= 1, NCORD 

KPI=KPLS+I 
KMI=KMIN+I 
D(I)=U(KMI) -U(KPI) 

50 SPAN=SPAN+D(I)*D(I) 

The addresses of the Ith coordinates of the two joints are KPI and 
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KMI; D(I) is therefore the projection of the member length on the 
Ith axis. 

SPAN = SQR TF(SPAN) 
TEST=0.0002909*SPAN 

60 DO 70 1:1, NCORD 
IF(ABSF(D(I»- TEST)61, 62, 62 

61 T(I)=SIGNF(9999. 9999, D(I» 
GO TO 70 

62 T(I)=D(I)/SPAN 
70 CONTINUE 
80 PRINT 81, M, IPLS, IMIN, SPAN, (D(I), 1=1, NCORD), 

l(T(I), 1=1, NCORD) 
81 FORMAT (31I, 7FlS. 4) 

100 CONTINUE 
CALL RELEASE(MTYP) 
RETURN 
END 

This completes the modification of the system •. 

7. 2 Joint Coordinate Computation 

In many applications, it is convenient to define some joint co
ordinates as a function of previously defined coordinates. As an 
example, the programming additions will be described to include 
a joint defined by the intersection of two lines defined by two pairs 
of joints. The input specifications for this addition might be the 
new statement 

JOINT J (ON) INTERSECTION Jl J2 J3 J4 

where the word ON may be included or omitted. The two lines 
are defined by Jl to J2 and J3 to J4. Any additional descriptive 
words may be added before the four additional jOint numbers. 
The tabular form wouldhave the header JOINT INTERSECTIONS. 
The defining joints must all have been previously given. The 
joint J is assumed to be free unless the word S or SUPPORT fol
lows the last joint number. Two possible errors would have to 
be detected: either One of the joints has not been given, or the 
two lines do not intersect. 

The word JOINT is translated by PHASIA, which then trans
fers to JTDAT for further translation. All of the following 
changes apply to subroutine JTDAT only and should be studied 
in conjunction with the listing of that subroutine. JTDA Tstarts 
by reading an integer or a word given in LIST3. The words ON. 
and INTERSECTION need to be added to LIST3, with the action 
on detecting ON being to read the next word and the action on 
detecting INTERSECTION, to transfer to statement 2180. 
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In LISTS the statements for LIST3 become 

LIST3 DEC 
BCI 
BCI 
BCI 

8 
6, ... 
1,00000N 
1, INTERS 

The statement 202 is used to skip superfluous words, and should 
be changed to read 

202 GO TO (203,203,203,203,203,200,200,203),12 

Statement 209 transfers on the branch number for reading the 
rest of the statement. This is changed to read 

2 0 9 GO T 0 (2 1 0, 220, 2 30, 2 30, 25 0, 96, 96, 2 180) , K2 

When statement 209 is reached, J has been read and stored. With 
a tabular header, K2 has been set when the header is translated, 
and J read in PHASIA. Otherwise, J is read in JTDAT. 

Two existing arrays will be needed in this program addition, 
JTYP and K.XYZ. The reader should refer to Section 5,3 for 
their meaning and storage form. The element in JTYP corre
sponding to a joint number must be nonzero if the joint has been 
defined. Four integers must follow in the translation process. 
The reading of these numbers and checking for nonexisting joints 
is accomplished by 

2180 DO 2182 IJ=I, 4 
I3=MATCH(O, K, 2) 
IF(I3-2)94, 2181, 94 

2181 L=JTYP+K 
IF(IU(L»2182, 47,2182 

2182 LABL(IJ)=K 

The joint numbers are stored in LABL for processing. 
Numbering the points in the order of input and defining the 

direction cosines of line 1-2 as 11' ml' and nl' and of line 3-4 
as 1 2, m2' and nz, the condition that an intersection exists l is 

(mln 2 - m2n l )(X3 - Xl) + (nl!2 - n2£ I)(Y3 - Yl) 

+ (£lm Z - £Zml)(Z3 - ZI) = 0 

The distance from point 1 to the intersection is given by 

ID. F. Gregory, A Treatise on the Application of Analysis to 
Solid Geometry, Whittaker, Simpkin, and Bell, London, 1852. 
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If the denominator equals zero, the lines are parallel. The direc
tion cosines can be computed by 

DIMENSION DRCS(3, 2) 
DO 2185 1=1,2 
DIST=O. 
DO 2183 II=l, 3 
IK=KXY Z+(LABL(2*I)-1)*3+II 
IL=KXY Z+(LABL(2*I-l)-1)*3+II 
DRCS(II, I)=U(IK)- U(IL) 

2183 DIST=DIST+DRCS(II, 1)** 2 
DIST=SQR TF(DIST) 
DO 2184 II=l, 3 

2184 DRCS(II, I)=DRCS(II, I)/DIST 
2185 CONTINUE 

Coordinate differences used in the formula are computed by 

DIMENSION DIFF(3) 
DO 2186 1=1,3 
IK=KXY Z+(LABL(3)-1)*3+I 
IL=KXY Z+(LABL(1)-1)*3+1 

2186 DIFF(I)=U(IK)-U(IL) 

The intersection test and the parallel test can be calculated together: 

SUM=O. 
DIN=O. 
DIST=O. 
DO 2187 1=1,3 
IK=XMINF(I, 6- 2*1)+1 
IL=(3*I*I-13*I+16)/2 
TEMP=DRCS(IK, l)*DRCS(IL, 2) 

1- DRCS(IK, 2)*DRCS(IL, 1) 
SUM=SUM+DIFF(I)*DIFF(I) 
DIN=DIN+TEMP*TEMP 

2187 DIST=DIFF(I)tTEMP 
IF(ABSF(DIST)-1.E-5)2188, 2188, 46 

2188 IF(ABSF(DIN)-l. E- 5)46,46,2189 
2189 R=SQRTF«SUM-(DRCS(I, 2)*DIFF(l)+DRCS(2, 2) 

1*D1FF(2)+DRCS(3,2)*DIFF(3»** 2)/DIN) 

Computing and storing the coordinates is done by 

IK=KXY Z+(LABL(1)-1)*3 
IL=KXY Z+(J- 1)*3 
D02190 1=1,3 
I1=IK+I 
IJ=IL+I 
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2196 U(IJ)=U(Il)+R*DRCS(I,l) 
GO TO 210 

Extension of the System 

The existing joint- coordinate translation portion can be used to 
read the joint type and increment the counters since no decimal 
data follow the last joint number, and no data are to be stored. 
The last transfer then is to statement 210. 

Additional statements for error messages are needed. An er
ror message specifying that an expected integer is not found is 
included in PRERR with flagging of CHECK and printing of the 
message already programmed in PHASlA. 

The error- return code from JTDAT need only be extended in 
PHASIA to include this error with NE=ll. Additions to JTDAT 
at the end might be 

94 NE=ll 
GO TO 10 

47 PRINT 9 
B CHECK=CHECK*777777773777 

GO TO 10 
9 FORMAT (53H THE USE OF DATA FOR AN 

1 UNDEFINED JOINT IS ATTEMPTED) 
46 PRINT 8 

B CHECK=CHECK*777777767777 
GO TO 10 

8 FORMAT (42H LINES CONNECTING JOINTS DO 
lNOT INTERSECT) 

The masking of CHECK shown is for unacceptable statements and 
for incorrect structural data. The GO TO statement in PHASIA 
following statement 200 should read 

GO TO (10,48,90,91,92,93,98,99,96,97,94), NE 

7. 3 Member Loads in Global Coordinates 

7.3.1 Input requirements for the new statement. This exam
ple illustrates the programming steps required to implement in 
the STRESS processor programs a new command that specifies 
member loads in the global-, rather than a member-, coordinate 
system. 

Such a command is convenient in cases where member loads are 
acting in a coordinate system that is not parallel to the member
coordinate system of that member, such as vertical loads on an 
inclined roof beam shown in Figure 7. 1. 

To implement this capability it is only necessary to generalize 
the already available statement for member loads. The present 
statement is of the form 
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M FORCE 
X 

rONCENTRATED} y 
UNIFORM W A W B LA LB 

Z 
X 

LINEAR 
MOMENT 

Y 
Z 

where it is assumed that the direction label X, Y, or Z refers 
to the member- coordinate system of member M. 

y y 

tHUUnunn x 

2 

1 4 

~--_____________________________________________ X 

Figure 7.1. Member load in global correspondence. 

To implement the desired altered statement we make the fol
lowing convention: if (and only if) the direction label refers to 
the global coordinate system, an additional word "GLOBAL" is 
given after the direction label. Thus the altered command be-
comes 

M 
FORCE 

MOMENT 

X 
Y 
Z 
X 
Y 
Z 

JGLOBAL}{ CONCENTRATED} 
1 UNIFORM W A WB LA LB 

LINEAR 

For the example shown in the figure, the command to specify the 
vertical load would then be 

3 FORCE Y GLOBAL UNIFORM -1. 0 60. 150. 
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It is noted that the distances (LA = 60.) and (LB = 150.) still re
fer to the distance along the member axis. This feature, how
ever, is convenient for uniform loads extending over the entire 
member (LA = LB = 0.). 

7.3.2 Implementation. The following procedure of implemen
tation will be used: 

1. In input phase a flag is set if a member load refers to global 
coordinates. All other raw data are stored as if the load had 
been in member coordinates. 

2. When processing the member loads in subroutine LOADPC 
and LOADPS, the flag bit stored is checked. If it is present, 
the given loads are rotated into the corresponding compo
nents in member coordinates, and the normal load processor 
routines are called for each nonzero component. 

The components are obtained by matrix multiplication with 
the rotation matrix R between global and member coordi
nates. 

3. In the PRINT DATA mode (subroutine DPRINT) the fact that 
a load is in global coordinates is printed. This is done by 
checking the corresponding flag. 

7.3.3 Programming changes required. In this section frequent 
reference will be made to specific parts of source programs of 
the STRESS processor. The listings and flow charts for these 
programs are included in the appendices of this manual. 

a. Input phase. During the member-load reading, a special 
branch must be allowed after reading the direction label to 
check whether the next word is GLOBAL. This is done by al
tering subroutine READ as follows: a 38 th branch is added to 
statement 105 going to a new statement 2000 (word 38 in LIST5 
is now" GLOBAL"). 

105 GO TO(106, ••• , 2000), K 
2000 NGLOB=l 

GO TO 100 

The packing statement before statement 150 is used to store 
the flag NGLOB into an unused portion of the load descriptor 
word 

CALL PACKW(IU(IJ),NGLOB,N,LABL(1),LABL(2), 0) 
NGLOB=O 

This stores the flag into the prefix of the second headerword 
of the load block for the raw data belonging to this member 
load. (See Section 5.4.5.) 

In addition subroutine LIST5 must be changed to read as fol
lows: 
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LIST5 DEC 38 
BCI 9.00 .•• 
BCI 9 •••• 
BCI 8 J ••• 

BCI 8 J ••• 

BCl 3, .•• 00lZDlSTOR 
BCl 1, GLOBAL 
END 

b. Execution phase. The only changes required are in the 
member-load processor subroutines; 
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Additional statements are required in subroutine LOADPS 
to unpack and check the flag NGLOB set in READ. If the mem
ber load is in global coordinates (NGLOB=l), a special newly 
written subroutine GLOMLD is called to rotate the given loads 
into member coordinates and call MEMBLD for each component. 

The required changes in subroutine LOADPS are (a) state
ment after statement 4, change to 

CALL UPACW(U(NLS), NGLOB, N, J, K, B} 

and (b) before statement 206, replace" GO TO 30" by 

IF(NGLOB)2000, 30,2000 
2000 CALL GLOMLD 

GO TO 149 

Subroutine GLOMLD must be newly written and monitors the proc
essing of the member load under consideration on member JM. 

7.3.4 Subroutine GLOMLD. The following special cases are 
to be considered. 

Trusses: Since member forces on trusses must be in the 
member x direction, such forces can only be 
given in global coordinates if the member is 
parallel to one of the global axes. If such a 
load is specified so that force components nor
mal to the member axis result, only the com
ponent in the member- axis direction will be 
considered. Moment components will be neg
lected. 

Plane frame: Moment components of prescribed member 
loads can only act around the Z (or z) axis. 

Plane grid: Force components of prescribed member loads· 
can only act along the Z (or z)axis. 

The flow chart for subroutine GLOBLD is shown in Figure 7.2. 
The following conventions are used in the subroutine: 

J = load direction in member coordinates 
(J=l, 2,3 means force x, 'I, z. respectively) 
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(J=4, 5, 6 means moment x, y, z, respectively) 
F = applied force in global coordinates 

A listing of the subroutine follows. 

C FOR TRAN PROGRAM FOR GLOMLD 
SUBROUTINE GLOMLD 

C COMMON STATEMENT MUST AGREE WITH 
MEMBLD 

COMMON U, lU, Y, T •.• 
DIMENSION ••• 
EQUIV ALENCE ••• 

1 CALL TRAMA T (JM, 2) 
C SAVE RAW DATA (INTENSITIES) IN TEMP 

TEMP1=U(NLS+l) 
TEMP2=U(NLS+2) 
JTE=J 
JKS=1 
J=l 
GO TO (10,20,30,10, 40)ID 

C TRUSSES 
10 ICN=l 

GO TO 900 
C PLANE FRAME 

20 IF(J'-6)21,22,22 
C IF J=6 MZ IS GIVEN, GLOBAL=LOCAL 

22 leN:::: 1 
GO TO 900 

21 ICN=2 
GO TO 900 

C PLANE GRID 
30 IF(J-3)31, 32, 31 
32 ICN=1 

GO TO 900 
31 ICN=2 

J=4 
JTE=J-3 

C SHIFT COMPONENTS BY 3 SINCE MOMENT 
C IS GIVEN 

GO TO 900 
C SPACE FRAME 

40 ICN=3 
IF(J-3)900, 900,42 

42 J=4 
900 DO 950 I=l,ICN 

U(NLS+l)=TEMP1*T(JKS,JTE) 
IF(K-2)54, 54. 53 

53 U(NLS+2)=TEMP2*T(JKS, JTE) 



Truss 

Member Loads in Global Coordinates 

C K=3 MEANS LINEAR LOAD, 2 INTENSITIES 
C GIVEN 
C NLS IS A POINTER TO RAW DATA UNDER 
C CONSIDERA TION 

54 CALL MEMBLD(U(JC+l» 
NDEX=2 
CALL LSTOR 
J=J+1 

950 JKS=JKS+l 
C RESTORE RAW DATA IN MLOAD 

U(NLS+1) =TEMPI 
U(NLS+2)=TEMP2 
RETURN 
END 

Call TRAMAT (JM, 2.) 
to get rotation ITlatrix Q into array T 

A 
Branch on 
structure type 
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Space Frame Plane Frame Plan", Grid 

Compute force 
component in 
the x direction. 

J = 1 
ICN = 1 

ICN =2. 

Figure 7.2. Flow chart for new subroutine GLOMLD. 

We shall not discuss here the changes in subroutine DPRINT 
that are necessary to differentiate between global and member 
coordinates for the member loads on the output. They would 
merely consist of one check of the corresponding bit NGLOB, 
and a corresponding message or label on the output. 
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OVER-ALL LOGICAL FLOW CHART 

Structure 
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} Time sharing 

}Batch mode 
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OVER-ALL EXECUTION FLOW CHART 



Yes 

Problem 
completed 

B 

execution 

MAIN LINK 1 

Print 
execution-deleted 
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96 Main Link 1 

SUBROUTINE: PHASIA 

TYPE: FORTRAN 

ARGUMENTS: None 

DESCRIPTION OF ARGUMENTS: Subroutine PHASIA controls the input 
phase of STRESS. It reads in all STRESS statements, decodes the alpha
betic data and sets appropriate parameters, and stores the numeric data. 

CALLS: PRERR, MATCH, MEMDAT, JTDAT, SIZED, DEFINE, 
ALOCAT, START, UPADP, RELEAS, PHASIB, SELOUT, DPRINT 

CALLED BY: MAIN LINK 1 

A l------!_--.. 

B l---_---,l 

Blank 

Floating Number 
or Word Not in 

List Word 

Branch 
on word 

DITTO Integer 



Subroutine PHAS lA 

Member 

Tabulate 

Other 

Yes 

Save 
code 

Joint 

Add code 
to loading 
condition 

A 
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Number 

Erase old code, Delete code 
add new code to from loading 
loading condition condition 
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A Method Structure 



Subroutine PHAS lA 99 

Type 

Other 

Other 

Other 

Plane Truss Frame Grid 

SEP 
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Modification 

Yes 

SEP 

Solve 

Changes Additions 

F Branch on 
word 

Last 

Main Link 1 

Deletions 



Subroutine PHAS lA 

Blank 

~ 

Finish 

Print 

Word Not in 
Floating number Dictionary 

Constants 

Yes 

Selective 

Word 

No 
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DITTO 

C? 
~ 
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Blank 

% 
No 

Integer 

No 

Floating 
Number 

Word Not 
in List 

Main Link 1 

Word DITTO 

~
5 

L Branch on 
word 

All But Words 

Set subscript; 
redefine array 

Set all elements 
of array to value 
and problem param
eters = 1 



Subroutine PHAS IA 

Combine 

No 

No 

Blank 

Coordinate 
Computer 

"'Not yet 
released 

Check 

Changes 
Deletions 

Branch 
type 
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Subroutine LISTS 

SUBROUTINE: LISTS 

TYPE: FAP 

ARGUMENTS: None 

105 

DESCRIPTION OF PROGRAM: Subroutine LISTS consists of ten lists of 
words (each list available under its own entry point) that are used as a 
dictionary by subroutine MATCH. MATCH compares an inputted word 
with a specified list (entry points: LIST1, LIST 2, etc.). The first six 
letters only are used. 

CALLED BY: All translating routines 

ENTRY POINT WORDS 

LIST 1 MEMBER, JOINT, NUMBER, TABULA, LOADIN, STRUCT, 
METHOD, TYPE, MODIFI, CHANGE, ADDITI, DELETI, 
SOLVE, STOP, FINISH, SELECT, PRINT, CaNST A, 
COMBIN, COORDI, CHECK 

LIST2 DISPLA, DISTOR, REACTI, FORCE, DATA, ALL, 
MEMBER, JOINT 

LIST3 COORDI, RELEAS, LOADS, LOAD, DISPLA, NUMBER 

LIST4 JOINT, MEMBER, SUPPOR, LOADIN 

LIST5 X, Y, Z, FORCE, MOMENT, DISPLA, ROTATI, A, I, END, 
START, CONCEN, UNIFOR, LINEAR, P, W, WA, WB, 
LA, LB, S, F, SUPPOR, FREE, AREA, INERT I, L, LENGTH, 
STEEL, BETA, AX, AY, AZ, IX, IY, IZ, D1STOR 

LIST6 FROM, GOES, NUMBER, INCIDE, PROPER, RELEAS, 
CONSTR, DISTOR, LOAD, LOADS, PRISMA, STIFFN, 
FLEXIB, VARIAB, STEEL, END 

LIST? PRISMA, STIFFN, fLEXIB, STEEL, VARIAB 

LIST8 ALL,BUT,E,G,CTE,DENSIT 

LIST 10 FIRST, LAST, PART 

LIST 11 PLANE, SPACE, TRUSS, FRAME, GRID 
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SUBROUTINE: MEMDAT 

TYPE: FORTRAN 

ARGUMENTS: None 

DESCRIPTION OF PROGRAM: Subroutine MEMDAT controls the read
ing and storage of input data that deal with members. 

CALLS: MATCH, READ, ICNT, DEFINE 

CALLED BY: PHAS lA 

Blank Integer 

Yes 

Branch on field type 

Floating Number or 
Word Not in List Dictionary Word DITTO 



Subroutine MEMDA T 

Properties 

From, Goes, 
Incidence 

From, GOES, 
Number 

G 

Incidences, Releases, 
Constraints, Load Prismatic, Variable 

Distortions, End Loads Stiffness, Flexibility 

Constraints, 
Releases 

Loads, 
Distortions 

Deletions 

Decrease 
counter; 
erase type 
and prop
erties 
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End Properties 

Branch on 
word 

E 

Branch on 
property 
types 



Prismatic 

Store type in
formation; set 
Beta-angle 
flag "if given 

Stiffness .. 
Flexibility 

Jtead Beta-angle if given 
and store in Beta-angle 
array or temporary array 
depending on whether there 
is a header or not 

Steel Variable 

Yes 

.... 
o 
00 

~ 
III 
~. 

::s 
t'" 
~. 

~ 
.... 



Subroutine SIZED 

SUBROUTINE: SIZED 

TYPE: FORTRAN 

ARGUMENTS: J, K, L 

DESCRIPTION OF ARGUMENTS: 
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Argument L gives the type of input statement being processed: 
L = I: Indicates that there is a NUMBER statement during the initial 

data input or during the CHANGES mode of MODIFICATION; 
L = 2: Indicates that during MODIFICATION a joint member or load

ing is greater than JEXTN, MEXTN, or LEXTN. 

J L Calling SIZED from statement K 

I I NUMBER OF JOINTS Number of joints 
2 JOINT COORDINATES Number of a joint 

2 I NUMBER OF MEMBERS Number of members 
2 MEMBER INCIDENCES Number of a member 
2 MEMBER PROPERTIES Number of a member 

3 I NUMBER OF SUPPORTS Number of supports 
4 1 NUMBER OF LOADINGS Number of loadings 

2 LOADING HEADER Highest loading number 

DESCRIPTION OF PROGRAM: Subroutine SIZED defines and allocates, 
or redefines during MODIFICATION, the various arrays (whose sizes are 
functions of size statements) used to store input data; it also sets the cor
responding size parameters. 

CALLS: DEFINE, ALOCAT 

CALLED BY: PHASIA, MEMDAT, JTDAT 

.-~~ __ -CL>-___ =~2~ ________ -, 

Yes 

Yes 

Set parameters 

Define and allo
cate arrays 
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SUBROUTINE: JTDAT 

TYPE: FORTRAN 

ARGUMENT S: None 

DESCRIPTION OF PROGRAM: Subroutine JTDAT controls the reading 
and storage of input data that deal with joints. 

CALLS: MATCH, READ, ICNT, DEFINE, SIZED 

CALLED BY: PHAS lA 

= 0 (word JOINT read) = 2 (in tabular mode) 

Fixed Point Word in List DITTO 6 Blanks 

J 
=/-0 

No 

Floating-Point 
Number or Word 
Not in List 

Yes Is 
.r----------<J > JEXTN 

No 



Subroutine JTDA T 

Loads 
DisplaceITlents Number Coordinate s 

Increment counter 
of number of free 
or support joints 

Set JTYP 
Store coordinates 

Modify counters 
Change JTYP 
Change coordinates 
as requested by 
MODIFICA nONS 

On DELETIONS. 
delete any releases 

No 

Increment the counters 
of the number of re~ 
leased joints and the 
numbe r of relea 5e s 

Set up KJREL for 
joint J 

Store joint releases in 
KJREL 

Store joint Thetas in 
KJREL if given 

III 

Releases 

As directed, 
modify 

The counters 
The release 
code in KJREL 

The Thetas 
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SUBROUTINE: READ 

TYPE: FORTRAN 

ARGUMENTS: IG, J 

Main Link 1 

DESCRIPTION OF ARGUMENTS: Argument IG indicates the type of data 
to be read. 

IG = 1 . 

Joint coordinates 
Member properties 

2 3 

Releases Loads 

Argument J conveys the joint or member number for the data to be read. 
If J is not given, the data is in a tabular header. 

DESCRIPTION OF PROGRAM: Subroutine READ reads data, given with 
or without labels, of the type indicated by IG and stores them in two col .. 
umns: one column contains the numerical data and the other contains a 
code that indicates the label associated with each piece of data. Subrou
tine READ compacts the release code for releases. For loads it places 
the data in appropriate parts of the arrays MLOAD and JLOAD and refer
ences these data in the array LOADS. Subroutine READ also alters this 
loading information for any type of MODIFICATION. 

CALLS: MATCH, UPADP, DEFINE, PADP, ALOCAT, RELEAS 

CALLED BY: MEMDAT, JTDAT 



Subroutine READ 

Fixed-Point 
Number 

Floating-Point 
Number 

Compute re ... 
lease code 
from labels 

A Label 

No 

Define MLOAD 
or JLOAD at 
second level 

No 

Store data from 
column of data 
using column of 
code for position 
labels in MLOAD 
or JLOAD 
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DITTO 6 Blanks 

Yes 

Changes 
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FUNCTION: MATCH 

TYPE: FAP Function 

ARGUMENTS: I, LIST, K, M 

DESCRIPTION OF ARGUMENTS: 
I: Function result indicating kind of logical field encountered or nature 

of contents of K 

I Field 

1 Field is six blanks 
2 K contains a fixed-point number 
3 K contains a floating-point number 
4 K contains word not found in the indicated LIST 
5 K contains the position of the word in the indicated LIST 
6 Field contains "DO" or "DITTO" 

M: Specihes operation to perform 

M 

o 
1 

2, 3 
4 
5 

LIST: 

Operation 

Read next logical field 
Read the first logical field of a new card 
Read only a number (skip letters) 
Skip a logical field and read the next one 
The location of the buffer is placed in LIST 

Unless M = 5, LIST indicates the dictionary name 



Subroutine MA TeH 

Read New 
Card M ~ 1 

A Branch on M 

M ~ 0 

Next Field 

C}--_Iv 
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No 
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Number 
M= 2.3 

B 

point number 
1 = 3 for floating

point number 

Skip Field 
M = 4 

Main Link 1 

Buffer 
Address 

M = 5 

Compute buffer 
subscript address 
and store in first 



Subroutine DPRINT 117 

SUBROUTINE: DPRINT 

TYPE: FORTRAN 

ARGUMENTS: None 

DESCRIPTION OF PROGRAM: Subroutine DPRINT prints out in tabular 
form the structural and loading data associated with the state of the prob
lem at the time DPRINT is called. 

CALLS: ALOCAT, UPACW, RELEAS 

CALLED BY: PH AS lA 

joint number, 
the releases, 
and the Theta 

angles 

Yes 

No 

Loopin 
completed 

ture name and 
num.ber of modi-

A 
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Print 
table head-

1M SMEXTN 

M >MEXTN 

No 

Main Link 1 

No 

Print incidence, 
type, properties,I---_ ... 
and Beta angle 

M >MEXTN 

Print out the values of E, 
G, coefficient of thermal 
expansion, and density if 



Subroutine DPRINT 

Combination 

Tabulate load
ing condition 
percentage 

Print title 
and tabula
tion requests 

Yes 

Independent 

N > NLDS 

Determine and 
print out load 

type 

Print from MLOAD 
or JLOAD the data 
value s, including 
form and direction 
for member loads 
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SUBROUTINE: SELOUT 

TYPE: FORTRAN 

ARGUMENTS: JLX, IZ, NUM 

DESCRIPTION OF ARGUMENTS: 
Symbol JLX is the external loading number 
Symbol IZ indicates the kind of results that will be printed out from 

this loading condition. 

!Z 

1 
2 
3 
4 

Information Wanted 

Member forces 
Joint loads and support reactions 
Member distortions 
Joint displacements 

Symbol NUM is the number of a joint or member about which this in
formation is desired. 

DESCRIPTION OF PROGRAM: Subroutine SELOUT reallocates the re
sult arrays necessary for ANSOUT to print out the information for the 
joint or member. 

CALLS: ALOCAT, UPACW, RELEAS, ANSOUT 

CALLED BY: PHAS lA 



Subroutine SELOUT 

Find 
KPPLS(JLI) 
and 
KMNS(JLI) 

Release all 
arrays that 
could have 
been allocated 

JTP = 3 • Joint type {
I: 
2: 

support 
free 

Yes 
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Deleted 

No 

D 

No 

n 
Transfer on print code 

IZ = 2,4 
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SUBROUTINE: ANSOUT 

TYPE: FORTRAN 

ARGUMENTS: IZ, NUM, mop 

DESCRIPTION OF ARGUMENTS: 
IZ: Printing code 

IZ = 1: Print member forces 
IZ = 2: Print joint loads and support reactions 
IZ = 3: Print member distortions 
IZ = 4: Print joint displacements 

NUM: Selective printing code 
NUM ::::: 0: Print all quantities 
NUM> 0: Print only selective output 

mop: Heading code. 

{ 
IHOP = 1: Print heading 

Member mop = 2: Do not print heading 
Results mop = 3-6: Not set, not used 

Main Link 1 

mop = 1: Print heading, print support-joint label 
mop = 2: Print heading, print free-jo:i.nt label 
mop = 3: Do not print heading or label; print 

Joint 
Results 

su pport - j oint output 
mop = 4: Do not print heading or label; print 

free - joint output 
IHOP = 5: Do not print heading, print support-joint 

label 
mop = 6: Do not print heading, print free-joint label 

DESCRIPTION OF PROGRAM: Subroutine ANSOUT prints solution quan
tities for one type and loading condition, Array addres ses are computed 
in calling program. 

CALLED BY: SELOUT, BAKSUB 



Subroutine ANSOUT 

ture type being ana
lyzed and print mem .. 
ber-force headings 
accordingly 

= 3 

= I 
= 3 

Check for structure 
type being analyzed 
and print correspond
ing member-distor
tion headings 

Print support-reaction 
headings_ according to 
structure type being 
analyze~ 

Test if joint
status head
ing should be 
printed 

Test if joint
status head
ing should be 
printed 

= 3 
= 4 

= I 
= 2 
= 5 
= 6 
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Print JOINT 
DISPLACE
MENTS head
ing 

Print joint-displace
ment table headings 
according to structure 
type being analyzed 
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SUBROUTINE: PHASIB 

TYPE: FORTRAN 

ARGUMENT S: None 

DESCRIPTION OF PROGRAM: This subroutine checks the consistency 
of input data. It defines, allocates, and releases various arrays that will 
be used in Phase II and forms the joint incidence matrices and internal
external joint and loading tables. 

CALLS: DEFINE, ALOCAT, UPADP, PRER2, RELEAS, ITEST, PRERR, 
SAVE 

CALLED BY: PHAS lA 

Define, clear, 
and allocate 
JINT and JEXT 



Subroutine PHASIB 

.-------'3I~ A }-----.-< 

Erase 
JLOAD 
array 

No 

No 
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J > JEXTN B 

A 
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Subtract releases 
Erase properties 
Decrease counters 

Main Link 1 

Erase 
>-'~~ ....... '--~ MLOAD 1--........ 

ilrray 
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Checked 

Yes 

No 

No 

Set -inte rnal 

Deleted > __ C_o_m_b_in_e_d~-I ~~:::~~o:unting 
NLDS 
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No 

No 

Define first- and se
cond-level execution 
arrays allocating and 
releasing codeword 
arrays 

Store incidence 
by internal 
joints 

Increment inci
dence counters 

~~-----------1(temporary 
IOFDG) for maxi
mum incidence 

Define second ... 
level arrays of 
IOFDG based on 
incidences 

Main Link 1 



Subroutine RESTOR 

SUBROUTINE: RESTOR 

TYPE: FORTRAN 

ARGUMENTS: None 

129 

DESCRIPTION OF PROGRAM: Subroutine RESTOR returns to core the 
input data of the initial specification of the problem for a MODIFICATION 
OF FIRST PART and rewinds the scratch tapes. 

CALL: FILES 

CALLED BY: PHASIA 

to read initial 
problem data 

Rewind scratch 
ta pe s and initialize 

file number 
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SUBROUTINE: SAVE 

TYPE: FORTRAN 

ARGUMENTS: None 

DESCRIPTION OF PROGRAM: Subroutine SAVE stores on tape all of the 
input data of the problem when called. 

CALLS: UP ADP, FILES 

CALLED BY: PHAS1B 

NL is the next available 
storage location in 
COMMON 

KSA VE is the number 
of words used for prob
lem data storage 



Subroutine ITEST 

SUBROUTINE: ITEST 

TYPE: FAP 

ARGUMENTS: A,B,L,I 

DESCRIPTION OF ARGUMENTS: 
A: logical word to be tested 
B: Mask used in testing 
L: If 0, no diagnostic printing 
I: Set by ITEST 

1= 0 if A matches B 
I=lifA*B 

131 

DESCRIPTION OF PROGRAM: Argument A is logically matched against 
B. If all bits of A match B, I is set to O. If any bits do not match, PRERR 
is used to print (L + K)th error message, where K = bit position of A in 
error (K is counted from the right of A) . 

CALLS: PRERR 

CALLED BY: PHAS 1 B 
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FUNCTION: ICNT 

TYPE: FAP 

ARGUMENT: I 

DESCRIPTION OF ARGUMENTS: The word I contains the release codes. 

DESCRIPTION OF PROGRAM: Function ICNT counts the number of joint 
or member releases on a single support joint or member. 

CALLED BY: PHASIB 



Subroutine CLEAR (NAM) 

SUBROUTINE: CLEAR(NAM) 

TYPE: FAP 

ARGUMENT: NAM 

DESCRIPTION OF ARGUMENT: A codeword 

133 

DESCRIPTION OF PROGRAM: Subroutine CLEAR is called if an array 
must be set to zero before the next use. 

CALLED BY: Many programs 

Yes 

No 

No 

Set array tape 
file number to 
zero; ALOCAT 
will clear array 
when used 
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SUBROUTINE; PRERR 

TYPE; FORTRAN 

ARGUMENTS; J 

DESCRIPTION OF ARGUMENTS; Argument J determines which one of 
the 36 error messages contained in PRERR is to be printed out. 

DESCRIPTION OF PROGRAM: Subroutine PRERR prints one mes sage 
with no numerical information. 

CALLED BY: PHASIA, ITEST 

e o Branch on J 

P . .th 
rlnt 1 

message 



Subroutine PRER2 

SUBROUTINE: PRER2 

TYPE: FORTRAN 

ARGUMENTS: J,N,A 

DESCRIPTION OF ARGUMENTS: 
J: Indicates which one of the 18 error ITlessages is to be printed 
N and A: ParaITleters printed in the ITlessage 

CALLED BY: PHASIA, READ, PHASIB, etc. 

e o Branch on J 

Print out i th 

error mes
sage using N 
and/or A 
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Allocator: Pertaining to Subroutines START, DEFINE, 
ALOCAT, RELEAS, REORG, FILES, DUMP, DUMPER, 

SSLAD, STER. 

The dynamic memory allocation used in this process is accomplished 
with a small series of subroutines. The majority of these routines are 
coded in F AP and are grouped into a single subroutine with multiple en
tries, which are ALOCAT, DEFINE, RELEAS, REORG, START, and 
DUMP. Routine REORG is called from other parts of the allocator (that 
is, in the FAP subroutine) or from the modified library routine CHAIN 
if the next program link would overlay data. Other portions of this F AP 
routine are called by more than one of the entries and therefore are shown 
in separate flow charts. They are SSLAD and STER. 

Two FORTRAN routines are also part of the allocator: FILES for tape 
handling and DUMP for printing intermediate dumps. 

The allocator routines may be called from any program. 

SUBROUTINE: START 

TYPE: FAP 

ARGUMENTS: NT , NCW, NMAX 

DESCRIPTION OF ARGUMENTS: 
NT: Not used 
NCW: Size of the fixed arrays and codewords 
NMAX: Size of the space available for arrays in Link I 

DESCRIPTION OF PROGRAM: Subroutine START initializes storage of 
arrays. 

CALL: FILES 

CALLED BY: PHAS lA 



Subroutine allocator 

Clear space 
for fixed arrays 
and codewords 

Compute and store the 
location of the start of 
the space available for 

arrays 

Store the addres s of the 
first free location avail
able for arrays in the 

location called NL 

Store in the calling se
quence NMAX the length 

of space available 

end of space available for 
arrays in NT 
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SUBROUTINE: DEFINE 

TYPE: FAP 

ARGUMENTS: NAME, J,N,R, U, V 

DESCRIPTION OF ARGUMENTS: 

NAME: Indicates codeword to be considered 
J: Present only if the array is second level and indicates the secondary 

codewords to be considered 
N: Size of the array associated with the codeword 
R: Indicates whether the array is codeword or data 
U: Indicates whether or not the array is of ordinary preference 
V: Indicates whether in a memory reorganization the array must be 

erased or saved 

DESCRIPTION OF PROGRAM: Subroutine DEFINE sets up codewords for 
arrays. If the array exists, is in core, and if the size is altered, DEFINE 
moves the array to the bottom of the data. If a second-level array is be
ing redefined as a first-level array. DEFINE destroys the data-array back
references. 

CALLS: SSLAD, STER, REORG 



Yes 

A}4----i 

Indicate a redefinition 
has occurred with the 
array on tape 

Replace codeword with 
TEMP 

Erase the backreferences in 
the data arrays if necessary 

Place in decrement of 
codeword the distance 
from top of common 
to the array , 
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SUBROUTINE: ALOCAT 

TYPE: FAP 

ARGUMENTS: NAME, J 

DESCRIPTION OF ARGUMENTS: 
NAME: Refers to a codeword 
J: Present only if the array is second level and indicates which of the 

secondary arrays is to be considered 

DESCRIPTION OF PROGRAM: Subroutine ALOCAT sets aside space for 
the array whose codeword is given, zeroes this space if used for the first 
time, or restores the array to needed status in core. 

CALLS: REORG, ALOCAT, STER, SSLAD, FILES 

Reorganize memory 
dumping on tape 
arrays no longer 
needed; restore 
calling sequence 
if it was altered 

Place back- Indicate if 
array was re_ 
defined while 



Subroutine RELEAS 

SUBROUTINE: RELEAS 

TYPE: FAP 

ARGUMENTS: NAME, J,u,v 

DESCRIPTION OF ARGUMENTS: 
NAME: The codeword 

141 

J: Present only if the array is second level and indicates which of the 
secondary arrays is to be considered 

u: Indicates whether or not the array is of ordinary preference 
v: Indicates whether the array is to be erased or saved in a memory 

reor ganization 

DESCRIPTION OF PROGRAM: Subroutine RELEAS alters the codeword 
if u and v are given. It also modifies the array word to show that the array 
is not needed. 

CALLS: SSLAD, STER 

Yes 

Place new 
value of 
u and v in 
codeword 

Modify array 
word to show 
released status 

Restore calling 
sequence if it 
wa s modified 

No 

No 
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SUBROUTINE: REORG 

TYPE: FAP 

ARGUMENTS: None 

DESCRIPTION OF PROGRAM: Subroutine REORG compacts data in core 
memory toward the top, erasing arrays that are no longer needed and 
placing on tape those not presently needed. 

CALLS: FILES, CHAIN 

CALLED BY: CHAIN, ALOCAT, DEFINE 

Yes 

Yes 
This array is 

No erasable; add 
">=--r~ array size plus 

one to length of 
arrays not needed 

c}-------~~----------------J 

A 



Subroutine REORG 

arrays are on tape, 
place array size in 
array word and 
erase backreference 

Change code .. 
word to show 
array is on 
tape 
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SUBROUTINE: SSLAD 

TYPE: FAP 

ARGUMENTS: None 

DESCRIPTION OF PROGRAM: Subroutine SSLAD computes the address 
of a second-level array and places it in the calling sequence of the calling 
program. 

CALLED BY: DEFINE, ALOCA T, RELEAS 

SUBROUTINE: STER 

TYPE: FAP 

ARGUMENTS: None 

dress in the first 
argument of call
ing sequence 

DESCRIPTION OF PROGRAM: Subroutine STER restores codeword ad
dress in calling sequence when the calling sequence has been altered by 
SSLAD. 

CALLED BY: DEFINE, ALOCAT, RELEAS 

Restore code
word address 
to calling se-



Subroutine DUMP 

SUBROUTINE: DUMP 

TYPE: FAP 

ARGUMENTS: NAME, J 

DESCRIPTION OF ARGUMENTS: 
NAME: The codeword 
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J: Present only if the array is second level and indicates which of the 
secondary arrays is to be considered 

DESCRIPTION OF PROGRAM: Subroutine DUMP prints the array which 
has the codeword NAME, J. 

CALLS: ALOCAT, RELEAS, DUMPER 

No 
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SUBROUTINE: FILES 

TYPE: FORTRAN 

ARGUMENTS: NOP, NT, NFILE, NCOUNT, ARRAY 

DESCRIPTION OF ARGUMENTS: 
NOP: Indicates which operation is to be performed 

NOP 

1 
2 
3 
4 
5 

Opera.tion 

Initialize tape 
Write an array on tape 
Read an array from tape 
Read an array that has been redefined 
Empty buffer 

NT: Tape number 
NFILE: File number 
NCOUNT: Size of the array to be written or the expected size of the 

array to be read 
ARRAY: Location in core to or from which the data is taken 

DESCRIPTION OF PROGRAM: Subroutine FILES transmits information 
between core and tape. 

CALLS: CHAIN 



Initialize Read 

~
nter 

A Branch on 
operation 

Write 
Empty 
Buffer 

{J) 

g. 
t; 

~ .... 
::s 
(1) 

"'l ..... 
l' 
t<:I 
{J) 

~ 
-..J 
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SUBROUTINE: DUMPER 

TYPE: FORTRAN 

ARGUMENTS: K, N, LOCW 

DESCRIPTION OF ARGUMENTS: 
LOCW: Codeword about which array information is desired 
N: Number of pieces of information wanted 
K: Index to the array 

DESCRIPTION OF PROGRAM: Subroutine DUMPER prints in floating 
point, fixed point, BCD, and octal each word of the array requested. 

Print DUMP of array as
sociated with codeword at 

location LOCW 

Print headings for listing: 
floating, fixed, BCD, octal 

Print each word of the array 
in floating point, fixed point, 
binary coded digit, and octal 
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SUBROUTINE: PACKW 

The following packing and unpacking programs are combined into one 
subroutine. 

1. ENTRY: PACKW 

TYPE: FAP 

ARGUMENTS: A,I,J,K,L,M 

DESCRIPTION OF PROGRAM: 

Word A is set to zero 
Then Bits 15, 16, 17 of I""" Bits S, 1, 2 of A 

Bits 3 to 17 of J ...... Bits 3 to 17 of A 
Bits 12 to 17 of K""" Bits 18 to 23 of A 
Bits 12 to 17 of L ...... Bits 24 to 29 of A 
Bits 12 to 17 of M""" Bits 30 to 35 of A 

2. ENTRY: UPACW 

TYPE: FAP 

ARGUMENTS: A, I, J, K, L, M 

DESCRIPTION OF PROGRAM: 

Bits S, 1, 2 of A ...... Decrement of I 
Decrement of A ...... Decrement of J 
Bits 18 to 23 of A""" Decrement of K 
Bits 24 to 29 of A"" Decrement of L 
Bits 30 to 35 of A ...... Decrement of M 

3. ENTRY: PADP 

TYPE; FAP 

ARGUMENTS: A,I,J,K 

DESCRIPTION OF PROGRAM: 

Word A is set to zero 
Then Bits 15, 16, 17 of I .... S, 1, 2 of A 

Decrement of J ...... Decrement of A 
Decrement of K""" Address of A 

4. ENTRY: UPADP 

TYPE: FAP 

ARGUMENTS: A, I, J, K 

DESCRIPTION OF PROGRAM: 

Decrement of A ...... Decrement of J 
Address of A ...... Decrement of K 
S, 1, 2 of A -+ Decrement of I 
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MAIN LINK 2 

Call LINKl 

Member: Stiffness matrices at minus end of members are computed 
in member coordinates 

NMR: Number of member releases 

MRELES: Modifies stiffness matrices of released members 

ISUCC= 1: Successfully processed 



Subroutine MEMBER 

SUBROUTINE: MEMBER 

TYPE: FORTRAN 

ARGUMENTS: None 
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DESCRIPTION OF PROGRAM: For every member, this subroutine com
putes its stiffness matrix conSidering it cantilevered and using local-mem
ber coordinates at the minus end. The stiffness matrix is either taken 
directly from input or is obtained from the inversion of the flexibility ma
trix, which is either set up by subroutine MEMFOD or taken from input 
directly. 

CALLS: ALOCAT, PRER2. MEMFOD, XSIMEQF 

CALLED BY: MAIN LINK2 

Allocate codewords·for joint coor
dinates, incidence tables, member 
type, member components, and mem
ber stiffness table 

Yes 

Check input of Young's modulus and 
shear modulus for all members; call 
PRER2 if error found 

JM >MEXTN 

Identify location of member in stiff
ness table and in member properties. 
Locate external joint number on which 

Release codewords for 
joint c·oordinates, inci
dence tables, member 
type, member arguments, 
and rnernbe r stiffne s s 
table 
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Prismatic 

Yes 

Find stiffness 
directly 

Variable El 

Call MEMFOD to 
compute centilever 
flexibility coefficients 

Call XSIMEQF to 
invert; if singular 
call PRER2 

Branch on member type 

Stiifne s s Given 

Store stHine s s 
value directly 
in array Y 

Store stiffness matrix of member by 
rows in member stiffness table, re
ferred to by codeword KMKST, packed 

form 

Release reference to member prop
erties for correct member 

Main Link 2 

Flexibility Given 

Directly invert 
flexibility value 
and store in ar
ray Y 



Subroutine MRELES 

SUBROUTINE: MRELES 

TYPE: FORTRAN 
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DESCRIPTION OF PROGRAM: This subroutine modifies the stiffness 
matrix of each member at minus end (in 10cal- member coordinates) into 
an effective stiffness matrix to account for releases at one or both ends 
of the member. Also FIXM is called, for a positive start release, to 
transform fixed- end forces to right end of member. 

CALLS: ALOCAT, DEFINE, COPY, CARRY, MAMUL, FIXM, PERMUT, 
PRER2, B U GER 

CALLED BY: MAIN LINK2 

Define and allocate arrays 

M> MEXTN 

No 

Find length of member 
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Yes 

Call COpy to set stiffness 

E~L-______________________________________________ -J 



Subroutine MRELES 

Yes 

Call BUGER to invert stiffness 
associated with released directions 

Yes No 

r: Number of released directions for member 
c: Number of degrees of freedom minus r 

Invert member stHfness 
associated with released 
direction Y rr by direct 
division 

Modify member sti.ffness in 
array Q. (Q = Ycc - YcrYrr-lYrcl 

Set length negative to set up 
AB for transformation 
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SUBROUTINE: MEMFOD 

TYPE: FORTRAN 

ARGUMENTS: STOP, SP, IFOD 

DESCRIPTION OF ARGUMENTS: 

Main Link 2 

STOP: Distance of applied load from left end of member or length of 
member 

SP: Array containing section properties for all segments of member 
being considered 

IFOD: Operation code 

DESCRIPTION OF PROGRAM: 
IFOD = 1: Program computes cantilever flexibility coefficients of a 

nonprismatic straight member as well as of a prismatic 
member (from MEMBER). 

IFOD = 2: Program computes cantilever deflections at right end of a 
member because of applied concentrated load (from 
MEMBLD). 

CALLS: PRER2 

CALLED BY: MEMBER, MEMBLD 

= I 

If error in input of 
segment length, call 
PRER2; then cor
rect length of last 
segment 

Compute SLS; SLS is 
eithe r length of current 
segment or distance 
from left end of current 
segment to concentrated 
load, whichever is the 
smaller 

Branch 
on structure type 



Subroutine MEMFOD 

Truss Plane Truss 

L 
0 0 A 

x 
L3 L La 

T= 0 31+ HA F 
z y z 

La L 
0 2T 1 

z z 

Plane Grid 

La L 
0 

La 
31+Hi\ -IT 

y z y 
L 

0 HI 0 
x 

La L T= 
0 -IT T 

y y 

ficients to right end of mem
ber and store in Y 
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Space Frame 

A. 

L 
0 0 A 0 0 0 

X 

L3 L La 
0 31+ HA 0 0 0 IT z y z 

0 0 
L3 L 

0 
La 

31 +HA -IT 0 
y z y 

L 
0 0 0 HI 0 0 

x 

0 0 
La 

0 
L 

0 IT 1 
y y 

0 
L2 

0 0 0 
L 

IT 1;-z 
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SUBROUTINE: FIXM 

TYPE: FORTRAN 

ARGUMENTS: IC, MREL, JM 

DESCRIPTION OF ARGUMENTS: 
Ie: Number of nonreleased components 

MREL: Release code 
JM: Number of member 

DESCRIPTION OF PROGRAM: This subroutine generates the transforma
tion matrix to transform the fixed- end forces at the left end of a member 
to the right end of the member for the case in which either the left end of 
the member is released or both ends are released. 

CALLS: DEFINE, ALOCAT, CARRY, COPY, UNPCK, MAMUL, RELEAS 

CALLED BY: MRELES 

Allocate and define next array 
for fixed- end force modifications 

Set up force-transformation 
>.....,."--i~matrix from left end to right 

Compute Ac ty cr(Y rr -1 ) t A" and 
store in Y, where T contains per
mutation matrix A. Finally 
(Art1\,) is added to the above and 
is stored in Y 

I Call UNPCK to identify release 
directions. Unpermutate array 
Y 

end of member 

Set up farce"-transformation matrix TAB 
and carry out, by MAMUL, T ABO where 
1"1 = Act Y cr(Y rr -1 )t1\- + ArtAr and store 
iIi array with codeword KMEGA 

Release codewords previously 
allocated in subroutine 

r: Number of released directions for member 
c: Number of degrees of freedom minus r 



Subroutine FIXM 

SUBROUTINE: COPY 

TYPE: FORTRAN 

ARGUMENTS: A, B, JF, IX, ICM 

DESCRIPTION OF ARGUMENTS: 
A, B: Square matrices that are transferred or copied 

JF: Size of square matrices A and B 
IX: Integer that controls purpose of subroutine 
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ICM: Either codeword that locates storage of copied array or integer 
that indicates array to be copied 

DESCRIPTION OF PROGRAM: 
IX = -2: Array A is filled with unit matrix. 
IX = -1: Array A is added columnwise to one- dimensional array U 

such that U(ICM + 1) = A(I, 1) + U(ICM + 1), etc. 
IX = 0: 
IX = 1: 

IX = 2: 

Array A is filled with zeroes. 
If ICM > 0, the one-dimensional array U is transferred by 

columns into array A such that A(I, 1) = U(ICM + 1), etc, 
If ICM = 0, the array B is transferred into corresponding 
locations in the array A. 

Array A is transferred by columns to one-dimensional array 
U such that U(ICM + 1) = A(l, 1), etc. 

CALLED BY: MRELES, MAMUL, PERMUT 
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SUBROUTINE: CARRY 

TYPE: FORTRAN 

ARGUMENTS: ID, JF, SS 

DESCRIPTION OF ARGUMENTS: 
ID: Identification of structure type 

Main Link 2 

JF: Size of force-transformation matrix (for example, 6 if space 
frame, etc.) 

SS: Length of member 

DESCRIPTION OF PROGRAM: This program generates the force-trans
formation matrix T, which transforms the generalized force vector at the 
minus end of a member to a statically equivalent force vector at the plus 
end of the member. 

CALLED BY: MRELES, LSTOR 

This subroutine generates the following types of transformation matrix: 

Plane Truss Space Truss 

T = [~ n ~ [~ 0 

~] T 1 
0 

Plane Frame Plane Grid 

T =n 
0 

~] [t 0 

~] 1 T = 1 
-SS 0 

S:eace Frame 

1 0 0 0 0 0 
0 1 0 0 0 0 

T= 
0 0 1 0 0 0 
0 0 0 1 0 0 
0 0 -SS 0 1 0 
0 -SS 0 0 0 1 



Subroutine PERMUT 

SUBROUTINE: PERMUT 

TYPE: FORTRAN 

ARGUMENTS: MREL, JF, ID 

DESCRIPTION OF ARGUMENTS: 
MREL: Release code 

JF: Size of permutation matrix T 
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ID: Identification of structure type, which is changed to 0 if T is 
not identity matrix 

DESCRIPTION OF PROGRAM: This program sets up a permutation ma
trix T that, when it premultiplies a matrix A, will upon descending from 
top row by row shift the rows corresponding to released directions to the 
bottom of the matrix, followed upwards by subsequently released rows. 

CALLS: COpy 

CALLED BY: MRELES 

Call UNPCK to specify 
presence of release for 
each direction I 

Set T(J, 1) = 1 for 
current xth row 
to be shifted to 
Jth row 

I> JF 

No 

K: Current row I minus number of released rows 

Set T(K, II = 1 for 
current Ith row to 
remain in place. 
If T is not identity 
matrix, set ID = 0 

J: Final row JF minus number of previously released rows 
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SUBROUTINE: BUGER 

TYPE: FAP 

ARGUMENTS: Nl, JQ1, JQ2, NTP, N2, N3, NV 

DESCRIPTION OF ARGUMENTS: 
Nl: Maximum size of array to be inverted 

Main Link 2 

JQl = JQ2: Number of rows in square array to be inverted 
NTP: Codeword for matrix to be inverted 

N2: Refer s to elements of unit matrix 
N3: Scale factor by which determinant of NTP is multiplied 

NV: One-dimensional erasable array, at least JQJ elements 
in length 

DESCRIPTION OF PROGRAM: Subroutine BUGER sets up calling sequence 
for XSIMEQF, which gives the inversion of the stiffness matrix (that is, 
Srr- 1 where this is the part of the stiffness matrix corresponding to the 
released direction r). 

CALLS: XSIMEQF 

CALLED BY: MRELES, JRELES, SOLVER 



Subroutine MAMUL 

SUBROUTINE: MAMUL 

TY PE: FOR TRAN 

ARGUMENTS: Y, T, A, JS, JT, J J 

DESCRIPTION OF ARGUMENTS: 
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Y, T, A: Program does matrix multiplication T . Y . A where sizes of 
arrays are: T: JT X JS 

Y: JS X JS 
A: JX X JT 

JJ: Operation code 

DESCRIPTION OF PROGRAM: 
JJ = -1: Matrix multiplication TY 

JJ = 0: Matrix multiplication TYAT 
JJ = 1: Matrix multiplication TTYA 

Result of matrix multiplication is stored in array Q. Subroutine COpy 
is called to copy contents of A into array Y. 

CALLS: COpy 

CALLED BY: MRELES 
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SUBROUTINE: UNPCK 

TYPE: FAP 

ARGUMENTS: MM, I, ID 

DESCRIPTION OF ARGUMENTS: 

MM: Release code for member being considered 

Main Link 2 

I: I to J F, specifies direction of release in member word (JF: num
ber of degrees of freedom) 

ID: Structure type 

DESCRIPTION OF PROGRAM: This program considers bits 12-17 of the 
release code MM, It returns MM "* 0 if release is in the Ith direction, 
Bit b of word MM corresponds to direction I, where I = 18 - b, 

Truss Grid Plane Frame Space Frame 

Type of Release I b I b I b I b 

F 1 17 1 17 1 17 x 

F 2 16 2 16 
Y 

F 1 17 3 IS 
z 

M 2 16 4 14 
x 

M 3 15 5 13 
Y 

M 3 15 6 12 z 

CALLED BY: PERMUT, FIXM 
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MAIN LINK 3 

Ca1l LOADPC 

ISOLV = 5 

Call LINK4 
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SUBROUTINE: LOADPC 

TYPE: FORTRAN 

DESCRIPTION OF PROGRAM: Subroutine LOADPC monitors the proc
essing of loads. Processing is done by members and by joints. LOADPC 
checks for the presence of a member (or joint) and for the presence of 
loads on existing members and joints. For each existing load LOADPS is 
called. 

CALLS: ALOCAT, DEFINE, CLEAR, RELEAS, LOADPS 

CALLED BY: MAIN LINK3 

M> MEXTN 

Release array names of 
Young's modulus, shear 
modulus, and those for 
member loads and prop
erties 

Allocate code words for 
joint type, joint loads, 
and internal joint num-
bers 



Subroutine LOADPC 

Yes 

No 

Obtain internal 
joint number for 
current joint 

Allocate current 
joint load data 
JLOAD(J) 

Call LOADPS to 
find resultant 
joint loads 

Release load da
ta for this joint 
JLOAD(J) 

Release all arrays 
defined and allocated 
at the start at this 
subroutine 
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SUBROUTINE: LOADPS 

TYPE: FORTRAN 

DESCRIPTION OF PROGRAM: For any loading type, that is, joint loads, 
member loads, member distortions, member-end loads or joint displace
ments, this subroutine compacts load data for all loadings on a member 
or joint into PL (and also into PR if there are applied member-end loads). 
These load data are then processed for the given loading type, to finally 
find resultant joint loads with ends of member considered completely fixed. 

CALLS: UPADP, UPACW, ALOCAT, JTLOAD, MEMBLD, MDISTN, 
JDISPL, CASE 2, RELEAS, LISTOR 

CALLED BY: LOADPC 

y 

Store loads at right end 
of member into PR after 

PL 

No more load blocks 

Locate joint-load or member-load 
data for current nondeleted load 
block; call UPADP to identify 
loading condition and type 

Call UPACW to assign size of load 
block and type and direction of load 

Allocate member-end force and 
for 

Allocate member proper

~-..-:~ .... ~ ties. Call MEMBLD to 
find fixed-end member 
forces 

Call LSTOR to 
Member distortions transfer forces 

Call MDISTN at end of mem-
load at each ber to joints 
free joint 

L-------4A ~----~--~~S~e~tii;n~d;e;xlffoo~r~s~t;a;r7t~0~f~n~e~x~tll~0:a~dlb~1~o;ckk' 



Subroutine MDISTN 

SUBROUTINE: MDISTN 

TYPE: FORTRAN 
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DESCRIPTION OF PROGRAM: If member distortions are given for mem
ber JM, subroutine MDISTN adds these to KUV for member JM, then 
multiplies given distortion by member stiffness ':K* to get contribution 
to KPPLS, KPMNS, and KPPRI (or KPDBP). Product of K* and distortion 
is fixed-end force at minus end and is stored in PR (for CASEZ). Quanti
ty -PR is translated over member to get plus-end force vector, temporar
ily stored in PL. 

CALLED BY: LOADPS 

Add member distortion to KUV for member JM 

Multiply distortion by local stiffness KMKST. 
Store in PRo PR is now fixed-end force at mi
nus end except for modification for start release 
in LSTOR 

Translation 
of -PR over 
member axis 
to get PL 
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SUBROUTINE: MEMBLD 

TYPE: FORTRAN 

ARGUMENTS: SP 

Main Link 3 

DESCRIPTION OF ARGUMENTS: The array SP contains section proper
ties for all segments of member being considered. 

DESCRIPTION OF PROGRAM: For a typical member, treating it as a can
tilever fixed at the left end, this program computes cantilever forces at the 
left end of the member and cantilever deflections at the right end of the 
member under two types of loading: 

1. Concentrated load 
2. Uniform or linear loading 

These loads may be applied along the X, Y, or Z local-coordinate axes of 
the member. 

CALLS: UPACW, PRER2; STICLD, MEMFOD, EFVDTL, LINEAR 

CALLED BY: LOADPS 

Concentrated 

Call STICLD to compute 
cantilever forces at left 
end of member 
Call MEMFOD to compute 
cantilever deflections at 
ri ht end of member 
Call EFVDTL to compute 
left and right fixed-end 
forces for member 

Uniform or 
linear 

Reas sign dimensions of 
loading on member 
Call STICLD to compute 
cantilever forces at left 
end of member 

y 



Subroutine MEMBLD 

Compute axial de-

LINEAR which com
putes cantilever deflections 
at right end E of member 
with support at A, due to 
uniform or linear loading 

formation for each Yes 
segment. 
Call EFVDTL 

No 

If load commences at point A, a 
distance SB from C, compute 
deflections due to force V A and 
moment MA on cantilever length 
CA. Transform these deflections 
to right end E of member and add 
them to deflections previously 
computed in LINEAR and for 
other previous segments 

If the current segment is the first 
where the'loading commences,or 
if the right end of this segfIlent is 
to the left of the point wh';re the 
load commence s, compute deflec
tions due to force VD and moment 
MD' on cantilever of length AD. 
Transform these deflections to E 
and add them to previous deflec
tions 
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B E 

~ cu:~ent Segment --I 
C A B 

t::_J_~~ptnt;;-' '~' ~ t ~ D t MD 

~current Segment 

VD 

Symbols: 
Point A: Left end of load Or at left end 

of current segm;;:-t, which
ever is further to the right 

Point B: Right end of load 2!. at right 
end of current segment, 
whichever is further to the 
left 

Point C: Left end of current segment 
Point D: Right end of current segment 
Point E: Right end of member 
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SUBROUTINE: CASE2 (Jl, J2) 

TYPE: FORTRAN 

ARGUMENTS: Jl, J2 

DESCRIPTION OF ARGUMENTS: 
J 1: Subscript of variable U, gives location of plus-end load vector PL 
J2: Subscript of variable U, gives location of minus-end load vector PR 
JM: Member number 

DESCRIPTION OF PROGRAM: Subroutine eASE2 is called for all types 
of loads except joint loads. Arrays PL and PR contain member-end forces 
due to the "load" at entry to CASE2. It adds the necessary components to 
KPPLS, KPMNS, KPPRZ, KPDBP, from PL, PR. Arrays PL and PR, 
which are in member coordinates, must be rotated to get contributions to 
KPPRI, KPDBP. 

CALLS: TRAMAT 

CALLED BY: LOADPS, LSTOR 

(Enter) 

! 
( Call TRAMA T ) 

l 
Compute address for member-end 
forces KPMNS, KPPRI, KPDBP 

1 
Add force in PR to KPMNS 

1 
Rotate PR to global coordinate 
and add to KPPRI or KPDSP for 
minus joint 

1 
Subtract ;forces in PL from KPPLS 

! 
Rotate to global coordinates and 
subtract from KPPRI or KPDBP 
for plus joint 

1 
(Return) 



Subroutine JDISPL 

SUBROUTINE: JDISPL 

TYPE: FORTRAN 
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DESCRIPTION OF PROGRAM: This routine processes prescribed joint 
displacements (for support joints, in nonreleased directions). By using 
the transpose of the incidence table (array KATR) , subroutine JDISPL 
computes contributions to the member distortions KUV for all members 
incident to this joint. Using the stiffness matrix for each member, this 
routine obtains the corresponding fixed-end forces KPPLS and KPMNS 
(reflecting given member releases). 

CALLS: ALOCAT, TRAMAT, LSTOR, RELEAS 

CALLED BY: LOADPS 

Rotate displaceInent (= IneInber distortion) 
into IneInber coordinates; call TRAMAT 

Multiply IneInber distortion by IneInber 
stiffness K* (KMKST) to get force at Ininus 
end (KPMNS); store in teInporary area PR 

Translate PR over IneInber to get force at 
plus end (KPPLS): store teInporarily in PL 



174 

SUBROUTINE: JTLOAD 

TYPE: FORTRAN 

Main Link 3 

DESCRIPTION OF PROGRAM: This routine stores contributions to the 
=1 

effective joint-load vectors pI and P (arrays KPPRI and KPDBP) for 
free and (released) support joints, respectively. 

CALLED BY: LOADPS 

No 

Check if current internal 
joint number (JM) is higher 
than the number of free 
joints (NFJS) 

Is JM - NFJS > O? 

Yes 

Support 
joint 

Add loading data array PL 
into KPPRI 

Add loading data array PL 
into support load vector 
KPDBP 



Subroutine LSTOR 

SUBROUTINE: LSTOR 

TYPE: Fo.RTRAN 

ARGUMENTS: None 
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DESCRIPTION OF PROGRAM: This subroutine modifies the fixed-end 
force vectors for members with releases prescribed at the plus end 
(start), using the auxiliary matrix KMEGA saved by MRELES (see Sec
tion 4.2). The fixed-end force vectors are temporarily stored in V, W. 

CALLS: eASE2 

CALLED BY: LOADPS, JDISPL 

No 

Yes 

'""------I~ 

Set force vector at start, 
V(I), to zero, and force 

')0:.";:';;'--+-1 vector at end, W(I), equal 
to cantilever force 

Allocate KMEGA and modify 
minus-end force for start 
release RB = RBt n . F ca 

By statics compute modified 
fixed-end force at the start 

Call CASEl to store fixed-
end. forces 
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SUBROUTINE: LINEAR 

TYPE: FORTRAN 

ARGUMENTS: SL, CC 

DESCRIPTION OF ARGUMENTS: 

Main Link 3 

SL: Length from left end of member to right end of segment being 
considered 

CC: Length from left end of member to left end of uniform or linear 
load on segment being considered 

DESCRIPTION OF PROGRAM: This subroutine computes deflections 
and rotations at right end of a segment under uniform or linear loading 
and transforms to the right end of the member. The values computed 
are cantilever deflections, and the fixed support is taken either at the 
left end of the uniform or linear load or at the junction of the previous 
segment, whichever is further to the right. 

CALLS: PRER2 

CALLED BY: MEMBLD 

Define arithmetic statement functions 
equal to cantilever deflections and ro
tations at right end of a segment under 
uniform or linear loading 

or linear 

Compute length of uniforrn or linear 
loading from point A to point B 
Compute length from point B to right 
end of member 

Compute axial deformation Yes 
due to loading distributed 

Compute the deflections and 
rotations at B for the canti-

axial! y along AB 

Typical example: ~t~[Jq~ll~lI~1 J~ll~1 n~ AbJB 
segment 

Symbols: 

Point A: Left end of load or at left end of current segment, whichever is 
further to the right 

Point B: Right end of load or at right end of current segment, whichever 
is further to the 1~ 



Subroutine EFVDTL 

SUBROUTINE: EFVDTL 

TYPE: FORTRAN 
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DESCRIPTION OF PROGRAM: This program computes right-end force 
vectors (assumed as acting on member) for a member by multiplying the 
member stiffness matrix by the cantilever deflections vector. Finally, 
left-end force vectors are calculated by statics. 

CALLED BY: MEMBLD 

Transfer the member stiffness 
matrix K* into the array Y 

Multiply K* by cantilever deflec
tions vector to obtain right-end 
force vector PR 

Transform right-end force vector 
to left end of member 

Compute left-end force vector PL 
of member by subtracting the above 
transformed right-end force vector 
from the left-end cantilever force 
vector 
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SUBROUTINE: STICLD 

TYPE: FORTRAN 

Main Link 3 

DESCRIPTION OF PROGRAM: For a cantilever fixed at the left end, this 
program computes by statics the cantilever forces at the left end of the 
member resulting from the applied loading, which may be concentrated, 
uniform, or linear 0 

CALLED BY: MEMBLD 

Concentrated 

Consider concentrated load 
as cantilever reaction at left 
end of member 

Yes 

No 

Compute cantilever moment 
at left end of member due to 
concentrated load 

Uniform or linear 

Calculate total load and con
sider as cantilever reaction 
at left end of member 

Yes 

No 

Compute cantilever moment 
at left end of member due to 
uniform or linear load 



Subroutine TRAMAT 

SUBROUTINE: TRAMAT 

TYPE: FORTRAN 

ARGUMENTS: JM, JT 

DESCRIPTION OF ARGUMENTS: 
JM: Member number 
JT: Operation code 

JT = I: Form translation matrix only, minus node to plus node 
JT = 2: Form rotation matrix only, global to local 
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DESCRIPTION OF PROGRAM: TRAMAT computes the force translation 
or force rotation matrix for member JM. The matrix is formed using 
the array KS (member length and projections of member axes on global 
axes ~X, ~Y, ~Z). The matrix is stored into T(I, J) located at 77415. 

The vector rotation matrix from global X, Y, Z coordinates to member 
local x, y, z coordinates may be thought of as the product of two rotation 
matrices, R' and R. The R matrix rotates the global axes first into an 
intermediate X', Y', Z' system with [3 == 0, and the R' matrix rotates the 
intermediate system (through an angle [3) into the local coordinates o 

The rotation matrix from global to intermediate coordinates will be de
veloped firsto Consider a directed member of length L from plus to minus 

DoX x(-) - x(+) 

Doy = Y(-) - y(+) 

DoZ z(-) - z(+) 

Z 

y 

X' 

~--+----r----+-------~~ X 

+D.Z 

+ DoX 

joints with projections of ~X. ~ Y, ,6.Z in the X, Y, Z global frame. These 
are shown positive as are the two angles ljJl and ljJz. The X' intermediate 
axis is along the member from plus to minus joints; the Y' axis lies in 
the plane of X' - Y, directed such that its projection on the Y axis is pos
itive. All systems are orthogonal. The unsigned projected length in the 
X - Z plane is 
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The angle 411 may have any value between 0 and 360 degrees; the angle 4Jz 
has limits: 

-90 0 < 412 < + 90° 

If the member is perpendicular to the X - Z plane (D = 0), a special case 
arises that will be considered later. 

With these definitions, the member is considered to rotate about the Y 
axis in the general case. For plane structure s, 411 is identically zero and 
the member rotates about the Z axis. 

The elements of R are direction cosines. Any element Rij is the cosine 
of the angle between the ith intermediate axis and the jth global axis. 

For example, the first column of R may be thought of as the projections 
of a unit vector in the X direction on the X', yI, Z I axes: 

y 
yl 

Z' -sin cpI 

yl -cos cpI sin cpz 
XI COS cpI cos cpz 

Z 

Projection of unit vector in Y direction on X', Y', Z' axes: 

X'. sin cpz 

Y' cos h 
Z' o X 

Z 
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Projection of unit vector in Z direction on X', Y', Z' axes: 

Z' cos 4Jj 

Y' -sin 4Jj sin <J;z 
Y 

~.-~--r----+------~ X 

V' = R • V 

where 

X'I 
X 

V' = Y' , V = Y 
Z' Z 

and 

The rotation from intermediate to local coordinates is merely a plane 
rotation of the Y', Z' axes through the. angle 13: 

Z' 
z 

Y' 

v = R' . V' 

where 

:1, V' 
I X' v = = Y' 

Z' 
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and 

R' = [~ 
Since 

° cos [3 
-sin [3 

Si~ [31 

cos iJ 

V' = R . v, v = R' . V' 

then 

v = R' . R . V = fJl . V 

and 

[ 
cos ~l cos ~z 

fJl = (-cos~lsin~zcos[3- sin~lsin(3) 

(cos~lsin~zsin[3- sin~lcos(3) 

sin ~z 
cos ~z cos f3 

( - co s ~z sin [3 ) 

Main Link 3 

sin ~l cos h ~ 
(-sin ~l sin h cos f3 + cos ~l sin(3) 
(sin ~l sin h sin f3 + cos ~l cos (3) 

In general (consistent with the liITlits on ~l and ~z) 

AX 
cos ~l = D (sign of AX) 

sin ~l = AZ 
D (sign of AZ) 

D 
cos ~z = (always positive) 

L 

sin 
AY 

~z = L (signofAY) 

For the special case D = ° (ITleITlber perpendicular to the X - Z plane), 
~l == 0, ~z = ±90, therefore 

cos ~l = +1, sin ~l = 0, cos ~z = 0, sin ~z = 
L 

AY 

For plane structures, ~l - 0, [3 = n . 90°, n = 0, ±1, ±2, ±3. 



Subroutine TRAMA T 

:;: 

Skew translation 
matrix. along 
member axis 

Check for special 
cases of member 
orientation 
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MAIN LINK 4 

Call TRANS and 
rotate stiffnesses 

Call ATKA and assemble 
structural stiffness 

'" 0 > 0 



Subroutine TRANS 

SUBROUTINE: TRANS 

TYPE: FORTRAN 

ARGUMENTS: None 
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DESCRIPTION OF PROGRAM: This s1J.broutine rotates the local member 
stiffness matrix into global (joint)coordinates. It obtains the rotation ma
trix from TRAMAT and uses subroutine CLEAR to initialize the data ar
rays of KSTDB where the member stiffness in global coordinates is stored. 

CALLS: CLEAR, TRAMAT, MATRIP, RELEAS 

CALLED BY: MAIN LINK2 

Allocate stiffnesses KMKST 
and KSTDB; clear KSTDB 
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SUBROU TINE: ATKA 

TYPE: FORTRAN 

ARGUMENTS: None 

DESCRIPTION OF PROGRAM: Subroutine ATKA generates the lower right 
half of the structural stiffness matrix AtKA from the member stiffnesses 
in (end) joint coordinates and the member-incidence tables. Using a loop 
on member stiffnesses the diagonal stiffnesses are successively added to 
KDIAG, and off-diagonal stiffnesses are stored in KOFDG. The symbolic 
connections by matrix arrays IFDT and IOFDG are generated. 

CALLS: ALOCAT, MATRIP, TRAMAT, RELEAS 

CALLED BY: MAIN LINK2 

Get internal 
jOint members 
JP, JM 

Yes 

Add stiffness to diagonal elements 
of joints JM and JP (for jOint JP 
must translate over member length) 

Store stiffness in KOFDG corresponding 
to row of-larger jOiJ;lt :member and col
umn of smaller joint number 

Pack IOFDG and IFDT for information 
on stol'f'd stiffness elements 



Subroutine JRELES 

SUBROUTINE: JRELES 

TYPE: FORTRAN 

ARGUMENTS: None 
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DESCRIPTION OF PROGRAM: This routine controls the modification of 
stiffness matrix ATKA for the effect of support~joint releases. 

CALLS: ALOCAT, DEFINE, TTHETA, UNPCK, STEP2, BUGER, PRER2, 
RELEAS, STEPS. 

CALLED BY: MAIN LINK3 

No 

Compute the transformation matrix from re
leased coordinates at a support joint to global 
coordinates; unpack release data and generate 
matrix AzR (product of permutatio;" and hyper
diagonal rotation matrices) 

Call STEP2 to pre- and postmultiply 
the structural stiffness matrix by 
AzR and store the product in K33 

Cali PRER2 
ISUCC = 2 

Yes 

Call STEPS; the submatrices of stiffness matrix 
are modified to include the joint r~leases 
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SUBROUTINE: STEP2 

TYPE: FORTRAN 

ARGUMENTS: None 

Main Link 4 

DESCRIPTION OF PROGRAM: Subroutine STEP2 performs the matrix 
triple product (Az R)AtKA(Az R)t = K33 by bookkeeping. The structural 
stiffnes s matrix AzR is stored in KV in packed form by JRELES. Its 
product K33 is the structural stiffness matrix associated with released 
support-joint components. 

CALLS: MAPROD, DEFINE, ALOCAT, RELEAS 

CALLED BY: JRELES 

On diagonal 
:>---~ use KDIAG 

Call MAPROP to perform matrix 

pro!!uct K33I IP = (1\.2 R)K I * 
~ - . 
.A:KAI. IP *(1\.zR)J. IP 



Subroutine MA TRIP 

SUBROUTINE: MATRIP 

TYPE: FORTRAN 

ARGUMENTS: Kl, K2, NT 

DESCRIPTION OF ARGUMENTS: 
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Kl: Subscript for pool-variable U or IU; position of first element of 
matrix T with respect to U(O) 

K2: Subscript for pool-variable U or IU; position of first element of 
resultant product with respect to U(O) 

NT: Operation code 
NT = 1: Transpose premultiplier 
NT = 2: Transpose postmultiplier 

DESCRIPTION OF PROGRAM: Subroutine MATRIP performs the triple 
matrix product of order JF as follows (JF = 2, 3 or 6): 

NT = 1: U(K2) = Tt. U(Kl) . T 
NT = 2: U(K2) = T . U(Kl) . Tt 

The matrix T is always located at U(73) and is dimensional T(6, 6), not 
packed. However, U(Kl) and U(K2) are packed to JF X JF. 

= 1 

Transpose the premultiplier 
matrix result = U(K2) = 
TT . U(Kl) . T 

.. 

(Enter) 

NT 
? 

( Return 

= 2 

Transpose the postmultiplier 
matrix result = U(K2) = 
U(K2) == T • U(Kl) . TT 
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SUBROUTINE: STEP5 

TYPE: FORTRAN 

ARGUMENTS: None 

Main Link 4 

DESCRIPTION OF PROGRAM: It modifies the free-joint structural stiff
ness AtKA as affected by joint releases, does the product AtKA (no) AtKA, 
and subtracts the result from AtKA. 

CALLS: ADRESS, ALOCAT, DEFINE, UPADP, PADP, RELEAS 

CALLED BY: JRELES if there are free joints. 

M 

-1,(IP) 

JMS: J - NFJS 

I: IP - NFJS 

---JMS(J) 

f+--_-&--+ 
I 

_K 

t 
J 

(JMS) 



Subroutine STEP5 

No 

Is AtKA hyperdiagonal? 
If yes, need only con
sider I = JMS 

Allocate 
KOFDG(J,K) 
Oo(JMS) 
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No Yes 
>---=J~ I = IMS 

Do product AtKA * 0 0 * AtKA and 
subtract from KOFDG(M, K) if 
M '" K or from KDIAG(K) if K = M 

Main Link 4 

Yes 



Subroutine STEP5 

Yes 

C ~ __ .Y~e~s~· ____ ~~ 

Release 
KOFDG(IP ,M) 

IOFDG(IP) 

D ~ __ ~N~o~ ________ ~ 

C 
Loop 

Release 
flo(JMS) 

KOFDG(J,K) 
IOFDG(J) 

B 
Loop 

A ~ __ ~L~o~o~p~ __________ ~ 

r 

193 



194 

SUBROUTINE: FOMOD 

TYPE: FORTRAN 

ARGUMENTS: None 

Main Link 4 

DESCRIPTION OF PROGRAM: For every loading condition this sub
routine modifies the joint-load matrix or computes support-joint displace
ments. If there are no free joints, it computes displacements of released
support joints and stores the result in array KPDBP. If there are free 
joints, FOMOD modifies the joint-load array KPPRI to account for the 
joint releases. 

The subroutine calls ADRESS to obtain off -diagonal elements of the 
stiffness matrix of the structure and calls MAPROD to perform the double 
matrix product to obtain the external joint-load matrix to be added to KPPRI. 

CALLS: ALOCAT, ADRESS, MAPROD, RELEAS 

CALLED BY: MAIN LINK4 

for all independent 
loading L = 1, NLDSI 

Compute product no· PI(L); 
slore in scratch array NSCR5 
(PI = KPDBP) 

Put array NSCR5 back into 
KPDBP 

No 

Subtract from KPPRI(I) the 
product AtKA*NSCR5 mod
ification of free-joint loads 



Subroutine ADRESS 

SUBROUTINE: ADRESS 

TYPE: FAP 

ARGUMENTS: N, I, NP, IT 

DESCRIPTION OF ARGUMENTS: 
N: Num.ber of the row under consideration in m.atrix AtKA 
I: Num.ber of the colum.n under consideration in m.atrix AtKA 
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NP: Subscript obtained in routine ADRESS which is used to find code
word for off- diagonal stiffness m.atrix of member joining N- I 

IT: Operation code, determ.ining the operations carried out by routine 
ADRESS. Each operation is defined in the description of pro
gram. 

DESCRIPTION OF PROGRAM: Subroutine ADRESS performs five differ
ent functions depending on IT: 

1. IT = 0: Place a bit into IFDT corresponding to subm.atrix AtKi\(N ,r) 
N > I 2:: 1. This function does not allocate IOFDG. 

2. IT = 1: Determ.ine which subm.atrix [AtKA (K,I) , NF JS 2:: K 2:: N > 
I 2:: 1], in the Ith column of AtKA starting at the Nth row, 
is the first nonzero subm.atrix encountered at or below the 
Nth row. The routine returns the row number K (in N) and 
its position in KOFDG (in NP). If there are no nonzero ele
m.ents in that column below row N, NP = O. Routine allo
cates IOFDG(K). The absence or presence of a nonzero 
submatrix is determined by the absence or presence, re
spectively, of a bit in the corresponding bit picture IFDT 
of the joint stiffness matrix. This bit picture is arranged 
by columns and is stored in words of IFDT, which is a 
second-level array, each data array being 200 words in 
length. Subroutine ADRESS will allocate and release the 
data arrays of IFDT as needed but does not do anything to 
the codeword array. 

~rray" IOFDG(K) represents the structure of the row K 
of ATKA below the diagonal, indicating the position of non
zero subarrays. Since the data arrays of IOFDG are de
fined in blocks, the first word in each data array contains 
two pieces of information: 

a. The decrement contains the current number of non
zero submatrices in row K below the diagonaL 

b. The address part contains the defined length of 
IOFDG(K). 

Succeeding words also contain two pieces of infor
m.ation: 

a. The decrement contains the column position of the 
subm.atrix in AtKA. 

b. The address contains the position of the submatrix in 
ROFDG. 
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3. IT = 2: Determine whether a bit is present in position N, I. If not, 
return NP = O. If it is, call ALOCAT IOFDG(N), RETURN, 
NP=NUMBEROF SUBMATRIX N, I IN KOFDG. Do not touch 
N or I. 

4. IT = 3: Determine how many bits are present in column I. Return 
the number in NP. There is no allocation of IOFDG. 

5. IT = 4: Same operation as IT = 1 except search goes to row NJ, not 
NFJS. 

CALLS: ALOCA T, RELEAS 

CALLED BY: DEFSUP, FOMOD, STEP5, SOLVER 

IT = 0 

Place a bit in IFDT 
array which corre
sponds to the subma
trix of AtKA in the 
Nth roW and rth col-
umn 

IT = 1,2 

Branch on 
operation type 

IT = 4 IT = 3 

Count num
ber of bits 
in column I 

Store results 
in NP 



Subroutine TTHETA 

SUBROUTINE: TTHETA 

TYPE: FORTRAN 

ARGUMENTS: KJND, ID, JF 

DESCRIPTION OF ARGUMENTS: 
KJND: Subscript used for finding joint-release information. First 

word of array contains number of joints with releases. 
ID: Structural-type identification number 
JD: Number of degrees of freedom 
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DESCRIPTION OF PROGRAM: Subroutine TTHETA computes the rota
tion matrix from released coordinates to global-coordinate axes for a 
released support. Subroutine COpy is used to clear Q and the transforma
tion matrix is stored in Q(6, 6) which starts in U(73). The transformation 
matrix is obtained for any structural type. 

CALLS: COpy 

CALLED BY: JRELES 

Store rotation matrix in 
Q according to structural 
type ID; matrix is packed 
to JF*JF elements within 
Q(6,6) 
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SUBROUTINE: MAP ROD 

TYPE: FORTRAN 

ARGUMENTS: NI, N2, N3, N4, IS, JF, IND 

DESCRIPTION OF ARGUMENTS: 
U(Nl): First element of premultiplier A 

Main Link 4 

U(N2): First element of second matrix in triple product B (B is square 
matrix) 

U(N3): First element of postmultiplier C 
U(N4): First element of resultant matrix D 

IS: Number of rows in A equal number of columns in C 
JF: Number of rows in A equal size of B 

IND: Operation code 

DESCRIPTION OF PROGRAM: Subroutine MAPROD performs matrix 
double or triple product, depending on IND: 

IND = 0: U(N4) = U(N4) + U(N 1) . U(N2) . U(N3); D = D + A . B . C 
[IS X IS] = [IS X JF] X [JF X JF] X [JF X IS] 

IND = l: U(N4) = U(N4) + U(Nl) X U(N2)t . U(N3); D = D + ABtC 
[IS X IS] X [IS X JF] X [JF X JF] X [JF X IS] 

IND = 2: U(N4) = U(N4) + U(N2) X U(N3); D = D + B . C 
[JF X IS] = [JF X JF] X [JF X IS] 

IND = 3: U(N4) = U(N4) + U(N2) X U(N3)t; D = D + B . C t 

[JF X JF] = [JF X JFl X [JF X JF] 
IND = 4: U(N4) = U(N4) + U(N2) X U(N3); D = D + Bt . C 

[JF x IS] = [JF X JF] X [JF X IS] 

All matrices are stored by columns in one-dimensional arrays. The 
resultant matrix product is added to the matrix located at U(N4). 

CALLED BY: STEP2, FOMOD 

IND = 0 IND = 1 IND = 2 IND = 3 IND = 4 
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MAIN LINK 5 

Call SOLVER 

>--.,;;;....~ Call LINKl 

Call LINK6 
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SUBROUTINE: SOLVER 

TYPE: FORTRAN 

ARGUMENTS: None 

DESCRIPTION OF PROGRAM: Subroutine SOLVER solves the joint
equilibrium equations for the displacements of all free joints. 

This subroutine uses a modified Gaussian elimination procedure (for
ward and backward sweep) operating on submatrices as elements. The 
matrix AtKA is assumed symmetric, and only the lower diagonal matrix 
is treated. 

Method of storage: KU' = P' 
1. Diagonal submatrices K: KDIAG, second-level a.rrays (one subma

trix for each joint.) 
2. Off-diagonal submatrices of K: KOFDG, second-l.evel arrays (one 

matrix per nonzero submatrix). These submatrices are ordered 
by member for all initial submatrices and consecutively for all 
submatrices as they are defined during elimination. 

3. Effective applied joint loads pI: KPPRI, first-level arrays in
cluding all joint loads for all loading conditions. They are ordered 
by loading condition. 

4. Bookkeeping systems: 
a. IOFDG: Coded representation of the off-diagonal elements, 

second-level arrays (one datum per row of AtKA.) Only non
zero elements are stored. Decrement contains column order. 
Address contains position in KOFDG of the corresponding sub
matrix. 

b. IOFC: Used in the backward sweep of SOLVER. It contains the 
same information (except first word of each array) as IOFDG, 
but the information is by columns. IOFDG is released during 
forward sweep. 

c. IFDT: A second-level array (200 words per array) with rep
resentation of complete left lower half of AtKA, one binary bit 
per submatrix. Bit is 1 if submatrix (I, K) exists; bit is 0 if it 
does not exist. The storage order is by column, column 1 first. 
In each word bits are ordered from right to left. 

5. Displacements ur are stored in KPPRI after SOLVER. 

K---

N __ _ 

I .. 

i I 
--I-~

I I 
I I 
I 

NF JS Joints -I 

NFJS 
Joints 



Subroutine SOLVER 

Call ADRESS and search 
Kth column of IFDT for 
next nonzero eleITlent (N, K) 
starting at row N 

:so 
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y .... -----{ 

KPPRI = KPPRI - KOFDG * KPPRI 
(Kl) (Kl) (K I, KI) (KI) 

For all load conditions multiply 
the inverse of diagonal subma
trices with modified loads 

Main Link 5 



Subroutine MAPRDT 

SUBROUTINE: MAPRDT 

TYPE: FORTRAN 

ARGUMENTS: NI, N2, N3. N4, IZ, KF, INP 

DESCRIPTION OF ARGUMENTS: 
U(Nl): First element of premultiplier A 
U(N2): First element of matrix B (square) 
U(N3): First element of postmultiplier C 
U(N4): First element of resultant matrix D 
IS = lIZ I = number of rows in A = number of columns in C 
KF: Number of columns in A = size of B 
IND = I INP I = operation code. 
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DESCRIPTION OF PROGRAM: Subroutine MAPRDT performs triple or 
double matrix :multiplication of arrays whose U subscripts are Ni, N2, 
and N3. Whether this multiplication is triple or double is determined by 
the operation codes. 

IND = 1 Do = A • B • C 
IND = 2 Do = A . Bt . C 
IND = 3 Do = B . C 
IND = 4 Do = B . ct 
IND = 5 Do = Bt • C 

The matrix Do is first stored in a working area.~ Whether Do is either 
directly stored in D, added to D, or subtracted from D is determined by 
the signs of IZ and INP. 

1 • IZ < 0 INP > 0 
2. IZ < 0 INP ::::; 0 
3. IZ ~ 0 INP ~ 0 
4. IZ ~ 0 INP > 0 

CALLED BY: SOLVER 

D = D + Do 
D = D - Do 
D = -Do 
D = Do 

Compute values of constants 
for operation of the program 
IS= IIzl, JF=KF, IND= IINPI 

Branch for each 
value of IND 
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IND = I IND = 2 

Add or subtract the re
sult D to contents of 
U(N:4) 

IND = 3 IND=4 

store result with 
negative sign in 
U(N4) 

Main Link 5 

IND = 5 

Store result 
in array 
U(N4) 



MAIN LINK 6 

Call BAKSUB 
Backsubstitution 

>---~ Call LINKI 

= 1 

ISOLV = 11 1-------' 
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SUBROUTINE: BAKSUB 

TYPE: FORTRAN 

DESCRIPTION OF PROGRAM: Subroutine BAKSUB monitors the back
substitution process, that is, the computation of member distortions, 
member forces, support reactions, and applied joint loads from the in
duced joint displacements and the pre scribed loading components. It 
also controls the printing of the requested output via subroutine ANSOUT. 

CALLS: ALOCAT, COMBLD, CLEAR, STATCK, DEFSUP, DEFINE, 
NEWADR, UPACW, AVECT, ANSOUT 

CALLED BY: MAIN LINK6 

Yes Clear KR arrays for 
>-...;...;~..-tunbalanced joint loads 

No 

Do 
for all external load conditions 

JLX = 1,NLDS 

subscripts of arrays 

(statics check) 



Subroutine BAKSUB 

D~~-----------i 

Call STATCK to 
compute unbal-
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SUBROUTINE: A VECT 

TYPE: FORTRAN 

Main Link 6 

DESCRIPTION OF PROGRAM: Subroutine AVECT performs the actual 
backsubstitution process for all members of one (independant) loading con
dition. From joint displacements induced member distortions are com
puted and added to KUV. From the induced member distortions the induced 
member -end forces are obtained by multiplication with the member stiff
ness KMKST. These induced member forces are added to KPMNS for the 
minus end and to KPPLS for the plus end. 

CALLS: TRAMAT 

CALLED BY: BAKSUB 

( Enter) 

~ 
Get addresses of displacements of 
end joints of member (in KPPRI for 
free joints and in KPDBP for sup-
port joints) 

X 

( Call TRAMAT (JM, I) translation 
matrix over member 

-~ 
Distortion = -U'- + T . U'+ in 
global coordinates 

~ 
Rotate distortion to local coordinates 

~y 

Add distortion to KUV for current 
member 

~ 
Multiply induced distortion by stiff-
ness KMKST to get induced minus-
end force 

.~ 
Add forces to KPMNS pool 

.i. 
Translate induced force at minus 
end to plus end 

.i. 
Add plus-end force to KPPLS pool 

*. 
(Return) 
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SUBROUTINE: COMBLD 

TY PE: FORTRAN 

ARGUMENTS: None 

DESCRIPTION OF PROGRAM: Subroutine COMBLD computes the final 
member distortions, joint displacements, member- end forces and unbal
anced joint loads for a dependent loading condition by combining the pre
viously corr,puted answers for previously processed loading conditions 
according to the specified linear combination. 

CALLED BY: CLEAR, ALOCAT, NEWADR, RELEAS, UPADP 

Clear arrays for member forces 
KPPLS, KPMNS. joint displace
ments KPPRI, KPDBP and mem
ber distortions KUV for this load
ing condition JLX 

Add to member forces .(KPFLS, KPMNS) 
and member distortions (KUV) of loading 
JLX, FAC times the member forc€; and 
distortions of loading I. respectively 

No 

LOOP for all support r----'J::....::.>...;No.:.D=::A=T_-f 
jOints J = I, NDAT 
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SUBROUTINE: NEWADR 

TYPE: FORTRAN 

DESCRIPTION OF PROGRAM: Subroutine NEWADR recomputes ad
dresses of arrays used in BAKSUB and COMBLD after a memory re
organization or at the beginning of process. Arrays concerned are 
KPPLS, KPMNS, KPPRI, KPDBP, KUV, KR. 

CALLED BY: BAKSUB, COMBLD 

Compute addresses for 
KR, KUV, KPPLS, 
KPMNS, KPPRI 

No 



Subroutine STATCK 

SUBROUTINE: STATCK 

TYPE: FORTRAN 
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DESCRIPTION OF PROGRAM: STATCK sums all member-end forces at 
each joint (for each member incident to that joint) and stores the sum in 
array KR for the current loading condition. These sums represent the 
unbalanced joint loads as computed from the member-end forces. Mem
ber-end forces for each member are first rotated into joint coordinates. 

CALLS: TRAMAT 

CALLED BY: BAKSUB 

Do 

rotation matrix 

Rotate Inember forces 
for both ends to joint 
coordinates and add 

them to KR 
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SUBROUTINE: DEFSUP 

TYPE: FORTRAN 

ARGUMENTS: None 

DESCRIPTION OF PROGRAM: Subroutine DEFSUP computes the effect 
of the free joint displacements u l on the support joint displacements ~I 
at released support joints, if there are any free joints and released sup
ports. The total displacements at support joints are --

=1 = I =t 1 
u = 0 0 {!J' - A KAu } 

=, 1 = 1 
where!J' and u reflect the effects of all types of loads. The part 00!J' 
of u l is computed by FOMOD and stored in KPDBP. Subroutine DEFSUP 
computes ooAtKAlll and subtracts from KPDBP. The subscripts for the 
product are (L, 1)*(1, J)*(J). 

-I -J 

L I 

~ ~ 

CALLS: ALOCAT, ADRESS, RELEAS. 

CALLED BY: BAKSUB 

:, 
U 

KPDBP 
/ •. ·K·· ·NLDS 

! 

NDJ 

(:NDAT*JF) 

Addreas: 
KPDBP+(K- I)NDJ +L 
K=I,NLDS 
L:I,NDJ 

DIAGRAM USED FOR COMPUTING INDICES 

KPDBP 

I·· ·K···NLDS 
I 

NDJ 

Address: 
KPDBP+ 
'(K-l)NDHL 

MEGAO 

NDJ 

I.·. (I-NFJS-I}··NDAT 

Address: 
MEGAO+(I-NF JS- I)NDJ*JF 
+(M-l)NDJ+L 
I=NFJS+l,NJ 
M=l,JF 
L=I,NDJ 

KOFDG 

Address: 
KZ+(N-l)JF+M 
N=l,JF 
M:I,JF 

J 

~ 

KPPR1 

u' 
KTEM 

I···K···NLDS 

* 
J N 

JF 

NFSJ 

(NFJS*JF:NSTV) 
Address: 
KTEM+(K- I)NSTV+(J - I)JF· 
K:l,NLDS 
J=l, NFJS 
N:l,JF 



Subroutine DEFSUP 

LCU = number of 
nonzero elements 
in Ith row of AtKA 

DO © for all loadings 
JLD = 1, NLDSI 

DO © L = 1, NDJ 

Multiply rlo(L, I) by 
AtKA(I,J)*KPPRI(J) 
and subtract from 
KPDBP(L) 
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Appendix B 

FROG RAM LIS TING 





• 

ClA 
SUB 
FAP 

TOP 
Nl 
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• 
• 

DYNAMIC MEMORY AllOCATOR. VERSION 
CHAIN VERSION ••• 13 SEPTEMBER 1963 

Ill, 9-12-63 lOGCHER 

AlOC0412 
AlOC0473 
AlOCOOOO 
AlOCOOOI 

• REVISION OF DECEMBER 31,1963 
COUNT 800 
lBl AlOCHN 
ENTRY START 
ENTRY DEFINE 
ENTRY RHEAS 
ENTRY AlOCAT 
ENTRY DUMP 
ENTRY REORG 

START SXA IRIS,4 
SXA IRIS+I,I 
ClA. 2,4 
AOD ONE 
POX ,I 
STZ U+l.l 
TIX .~l,I,l 

ClA .. -2 
STA TOP 
CLA. 1,4 
STO TN 
ClS- 2,4 
ARS 18 
ADD TOP 
STO NI 
ClA 99 
ADD ONE 
ARS 18 
STA NT 
STA 99 
SSM 
ADO 
AlS 
STO
CAll 
CLA 
STO 

IRIS AXT 
AXT 
TRA 

NI 
18 
3,4 
FILES,ONE,TN,FN,ONE,TOP 
Nl 
NL 
.-,4 -·.1 
4,4 

REORG SXA 
SXA 
STZ 
STl 
ClA 
STA 
STA 

REORGF.I 
REORGF+l,4 
NONt;ED 
NPERF 
Nl 
ADDI 
ADD2 

ADDI lXA 
TXl 

AGD2 CAL. 
ADD 
STA 
CLA. 
TPL 
AlS 
PBT 

-.,1 
NBR,I,O 
•• 
=1 
N 
ADD2 
CONTU 
1 

INITIATE FILE TAPE 

INITIATE MEMORY ALLOCATION NO. 

MEMORY REORGANIZATION ROUTINE 

DETERMINE AVAILABLE MEMORY 

0004 
AlOC0004 
ALOC0005 
ALOC0006 
AlOC0007 
AlOCC008 
ALOC0009 
ALOCOOI0 
AlOCOOll 
AlOC0012 

AlOC0013 
AlOC0016 
AlOCCOl7 

00018 
00019 

ALOC0020 
AlOC0021 
ALOC0022 
ALOC0023 
AlOC0024 
ALOC0025 
ALOC0026 
ALOC0027 
ALOC0028 

00029 
ALOC0030 
ALOC0031 
ALOC0032 
AlOC0033 
ALOC0034 
ALOC0035 
ALOC0036 
AlOCC037 
ALOCC038 
ALOC0039 
ALOC0040 
ALOCC041 
ALOC0042 
ALOC0043 
AlOC0044 
AlOCC045 
ALOCC046 
ALOC0047 
ALOCC048 
AlOCC049 
ALOC0050 
AlOC0051 

SIZE OF ARRAY PLUS MEMORY WORD ALOCC052 
MEMORY WORD (FIRST WORD IN ARRAY)ALDCC053 
NEEDED ALOCC054 

AlOC0055 
ALOCC056 
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TRA ORDN ORDINARY ARRAY AlOC0057 
ClA N PERFERRED ARRAY AlOC0058 
ADD NPERF AlOC0059 
STO NPERF AlOC()060 
TRA CONTU AlOCOO61 

ORDN ClA N AlOCOO62 
ADD NONEED AlOC0063 
STO NONEED AlOC0064 

CONTU ClA ADDI AlOC0065 
ANA =0000000071117 AlOCOO66 
SUB N AlOC0067 
STA Aool AlOC()068 
STA ADD2 AlOC0069 
CAS Nl AlOC0070 
TRA ADDI TEST ANOTHER ARRAY AlOCOO7l 
ClA Nl Aloce072 
ADD NONEED Alocoon 
SU8 NT AlOC0074 
SUB NREQ AlOC0075 
SUB =2 
TMI PERFT AlOC0076 
ClA SAY AlOCOO77 
STA SAYl AlOC0078 

DUMPR ClA Nl DUMP AND COMPACT USING ORDlNARY DAlOC0079 
STO NNl AlOC0080 
STO K AlOC0081 
STA ADD3 AlOC0082 
STA ADD4 AlOC0083 
STA AOD5 AlOC0084 
STA ADD6 AlOC0085 
STA ADD7 
STA ERASE AlOC0086 
ClA- AOD3 AlOC0087 

SAV TPl MOYR NEEDED, MOVE UP IN MEMORY AlOC0088 
STA N AlOC0089 
NZT N AlOC0090 
TRA N8ROP NO BACK REFERENCE FOR OATA,PROCEDAlOC009l 
ALS 1 AlOC0092 
PBT AlOC0093 
TRA -+2 AlOC0094 

SAVI TRA MOVR MOVE PERFERRED ARRAYS AlOC0095 
AlS 1 AlOCOO96 
P8T AlOCOOq7 
TRA ERASE AlOC0098 

A003 ClA- -- AlOCOIOO 
ANA =0000000400000 AlOCOlOl 
TNZ DPSlF AlOCOI02 
XEC AOD3 AlOCOI03 
STA N AlOCOI04 
ANA =0000000777777' 
SSM AlOCOI05 

AOD4 STO- .- AlOCOl06 
TSX WFT,4 WRITE FILE CONSISTING OF ARRAY AlOCOI07 
ClA FN NEXT FILE NUMBER ASSIGNED AlOCOl08 

ADD5 ORS· _. 
FNNUM ClA K AlOCOIIO 

SUB N AlOCOlll 
SUB =1 AlOC01l2 

ENDTS CAS Nl AlOCOl13 
TRA DUMPR+2 AlOCOll4 
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NOP 
CAll FIlES,FIVE.ONE.ONE,ONE.ONE 
CLA NNl ALOC01l5 
STO Nl AlOC01l6 

REORGF AXT ··.1 ALOCOll7 
AU ·.,4 AlOC01l8 
TRA 1.4 AlOC01l9 

FIVE OCT 5000000 
WFT SXA WTT.4 AlOC0120 

LXA N.4 Aloe0121 
SXO NeOUNT,4 AlOCOl22 
eLA K AlOCOl23 
SUB =1 AlOC0124 
STA STARR AlOC0125 
TSX $FILES,4 AlOC0126 
TSX TWO AlOCOl27 
TSX TN AlOCOl28 
TSX FN AlOC0129 
TSX NCOUNT AlOC0130 

STARR TSX •• AlOC0131 
WTT AXT • •• 4 AlOC0132 

TRA 1,4 AlOC0133 
NBR CAL· A002 AlOC0134 

ARS 18 AlOCOl35 
ADO =1 AlOC0136 
STA N AlDeOl37 
TRA ORON AlOC0138 

PERFT ADD NPERf AlOC0139 
TMI ·+4 AlOCOl40 
eLA SAV1-1 AlOC0141 
STA SAVl AlOC0142 
TRA OUMPR Aloe0143 
eLA 114 AlOC0144 
PAX ,4 AlOC0145 
lET STORE . AlOC0146 
TSX STER,l ALOC0147 
elA ONE 014.9 
STO INORM 0150 
TSX $CHAIN,4 0151 
TSX ONE 0152. 
TSX FOUR 0153 

NBROP elA. ADD3 AlOC0149 
ARS 18 ALoe0150 
STA N ALOC0151 
TRA FNNUM AlOe0152 

ERASE CAL· •• Aloe0153 
ANA =0000000777777 
SSM ALOC0155 
XEe A004 AlOCOl56 
STA N Aloe0157 
ANA =0000000400000 'AlOCOI58 
TNl ERSLBR AlOC01~9. 
TRA FNNUM Aloe0160 

ERSLBR lXA N.1 Aloe0161 
AOO6 eLA ••• 1 AlOC0162 

fM I .+5 Aloe0163 
POX .4 ALOC0164 
ALS 18 AlOCOI65 
SSM AlOC0166 
STO U+l,4 ALoeOlb7 
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TIX ERSL8R+l,l,l ALOCG168 
TRA FNNUM ALOC0169 

OPSLF XEC A003 ALOe0170 
ALS 18 
STO LP 
AXT Itl 

LP TXH LOOP+l,I,"· 
CLA" A006 ALOC0172 
TMI LOOP ALOCGl73 
POX ,4 ALOC0174 
STA N ALoe0175 
SXA K,4 ALoe0176 
ANA =OCOOOOOI00000 ALoec 177 
TlE ERSL ALOC0178 
eLA TOP ALoe0179 
SU8 K ALoeC180 
STO K ALOCC181 
eLA" A006 ALoeOl82 
ANA =0000000777777 
SSM ALOC0183 
STO" A006 
TSX WFT,4 ALOC0185 
ClA FN Aloe0186 
ORS" A006 
eLA N ALOCC188 
AlS 18 ALoe0189 
SSM ALoe0190 
STO. K AlOC0191 

LOOP TXI lPtltl AlOC0192 
CLA A003 ALoeOl93 
STA K ALoe0194 
TRA AO.03"'3 Aloe0195 

ERSL ClA N Aloe0196 
ALS 18 ALOC0197 
SSM ALOC0198 
STO U+l,4 Aloe0199 
CAL" A006 ALOCC2CO 
ANA =0000000777777 
SSM ALOC02(J2 
STO" A006 ALoe0203 
TRA LOOP AloeC204 

MOVR eLA TOP ALOeG205 
SU8 NNL ALoe0206 
ALS 18 Aloe0207 

A007 STO" •• 
XEC A003 Aloe02C9 
STA N ALoe0210 

MOV LXA N, 1 Aloe02ll 
SXO .. +9,1 CC212 
AXT 0,1 ALoe0213 
CLA K ALoe02l4 
STA *+7 00215 
elA NNl AloeC216 
STA ..... 6 00217 
CAS K 
TRA *+2 
TRA MoveT 
TXH .+4,1, .... ALoeC2l8 
CLA .... ,1 ALoe0219 
STO •• ,1 Aloe0220 
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TXt "-3,1,1 ALOC0221 
CLA NNL 
STA UPDSL 
STA .+1 
CLA .. •• 
ANA =0000000400000 ALOC0223 
TNZ UPOSL ALOC0224 

MOVCT CLA NNL ALOC0225 
SUB N ALOC0226 
SUB :1 ALOC0227 
STO NNL ALOC0228 
TRA fNNUM ALOC0231 

UPDSL CAL" it. 
PAX ,1 ALOC0233 
CLA NNL 
STA .+1 ALOC0235 

LASCW CLA ... ,1 ALOC0236 
TMI .+6 ALOC0237 
POX ,4 ALOC0238 
PXA , 1 ALOC0239 
SSM ALOC0240 
ADO NNL 
STA U+l.4 ALOC0241 
TIX LASCW,l,l ALOC0242 
TRA MOVCT ALOC0243 

PTERR CLA 1,4 FIRST ARGUMENT Of CALLING IN AC 
STA ·+8 UNOEfINED CODEWORD ADDRESS 
SXA "+5,4 
TSX SPRER2,4 CALL ERROR PRINTING ROUTINE 
TSX =017000000 ERROR MESSAGE NUMBER 
TSX ONE ARGUMENT NECESSARY fOR PRER2 BUT NOT USED .. HERE 
TSX "+3 
AXT ".,4 
TRA CHA2-3 TRANSFER TO SEQUENCE fOR RETURN fROM ALOCAT 
PZE SPACE FOR CODEWROO ADDRESS 

ALOCAT SXA CHA2-1.1 CIIRII STORED IN RETURNING SEQUENCE ALOC0244 
STZ NREQ CLEAR THIS LOCATION ALOC0245 
CLA =2 PLACE A 2 IN THE RETURNING SEQUENCE TO ALOC0246 
STA CHA2 INDICATE RETURN fROM ALLOCATION TO .. LEVEL ARRAY 
CAL* 1,4 PLACE THE CODEWORD ITSELf IN THE AC ALOC0248 
STA NREQ THE SIZE Of THE ARRAY IS STORED HERE ALOC0249 
ANA =0000000400000 TEST BIT 18 TO DETERMINE If AN ARRAY Of ALOC0250 .. CODEWORDS OR OF DATA 
TNZ SLCWAL SINCE AC NOT ZERO, IT IS A SECOND LEVEL ALOC0251 .. ARRAY. GO TO STATEMTN SLCWAL 
CLA* 1,4 PLACE CODEWORD IN THE AC ALOC0252 
TZE PTERR IF CODEWRD IS ZERO, TRANSfER TO ERROR ALOC0253 

CHAI TPL CLREL IS THE CODEWORD POSITIVE OR NEGATIVE ALOC0254 .. POSITIVE MEANS THE ARRAY IS IN CORE 
CLA NL CODEWORD IS NEGATIVE AND THE ARRAY IS ALOC0255 

• ON TAPE OR BEING ALOCATED fOR THE fIRST TIM 
• E • PLACE THE LOCATION Of POOL IN THE AC .. START Of THE POOL IN THE AC 

STO K STORE THIS VALUE IN LOCATION CALLED K ALOC0256 
SUB NREQ SUBTRACT THE AMOUNT PLUS ONE Of THE SPACE ALOC0257 
SUB =1 REQUIRED TO DETERMINE A NEW START OF POOL ALOC0258 
CAS NT COMPARE WITH LOCATION OF BOTTOM Of POOL ALOC0259 
TRA OKFILE MEMORY AVAILABLE ALOC0260 
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--
* 

NOP 
SXA 
TSX 
AU 
ZET 

TSX 

TRA 
OKFILE STO 

CLA
ANA 
STO 
TZE 
CAL
ANA 
TNZ 
CLA 
STO 

.. .. 

.. 

it 

it 

-

INALC CLA 
SUB 
ALS 
STD* 
CLA 
ANA 
SUI* 

CLA<> 
ANA 
SLW .. 
SXA 
LXA 
SXD 
CLA 

SUB 
STA 
TSX 

TSX 
TSX 
TSX 
TSX 
TSX 
AXT 
ZET 
TSX 
AXT 

CHA2 TRA 
LCONT CLA 

ADO 

TRA 
OPEN CLA 

SUB 
ALS 
STD .. 

ALOC0261 
*+2,4 THERE IS NO SPACE AND A REORGANIZATION OF ALOC0262 
REORG,4 MEMORY IS NECESSARY. ALOC0263 
.... ,4 ALOC0264 
STORE HAS THE CALLING SEQUENCE BEEN ALTERED FOR 

SECOND LEVEL ARRAYS 
REUQIRED IF A SECOND LEVEL ARRAY EXISTS 

STER,1 IT HAS THE TRANSFER RESTORES THE CALLING 
SEQUENCE AND PLACES ZEROS IN LOCATION STOR 

ALOCAT+4 ALOCATE THE SPACE ALOC0265 
NL STORE THE NEW LOCATION OF THE START OF POOLALOC0266 
1,4 PLACE CODEWORD IN THE AC ALOC0261 
=0171177000000 HAS THE CODEWORD BEEN ALOCATED BEFORE 
FILE YES, STORE THE DECREMENT IN LOCATION FILE ALOC02 
OPEN ALOC0269 
1,4 PLACE THE CODEWORD IN THE AC 
=0200000000000 HAS THE ARRAY BEEN REDEFINED WHILE ON TAPE 
LCONT 
THREE 
MCNT 
TOP 
K 
IB 
1,4 

NO OPERATION NUMBER FOR NO SIZE CHANGE 

COMPUTE SUBSCRIPT OF U TO START OF ARRAY 
AND PLACE IN CODEWORD DECREMENT 

ALOC0271 
ALOC0272 
ALOC0213 
AlOC0274 

1,4 PLACE THE LOCATION OF THE CODEWORD IN THEACALOC0275 
ALOC0216 
ALOC0271 

=0000000077771 ERASE ALL BUT ADDRESS 
K STORE LOGICALLY AT THE HEAD OF THE ARRAY 

AS A BACK REFERENCE 
E FIRST WORD OF THE ALLOCATED ARRAY 

1,4 SET SAND 2 BITS OF CODEWORD TO ZERO AlOC0278 
=0071717771111 
1,4 
CHA2-4,4 
NRHlt4 
NCOUNT,4 
K 

=1 
*+6 
SFILES,4 

MCNT 
TN 
FILE 
NCOUNT .... 
**,4 
STORE 
STER,l 
·",1 
".,4 
TWO 
TWO 

INAlC-l 
TOP 
K 
18 
1,4 

STORE C(IR41 
PLACE IN IR4 THE SIZE OF THE ARRAY 
CIIR4) PLACED IN DECREMENT OF NCOUNT 
LOCATION OF FIRST WORD OF THE ARRAY PLACED 
IN THE AC 

ALOC0280 
ALOC0281 
ALOC0282 
ALOC0283 
ALOC0284 

SUBTRACT ONE FROM THE ADRESS ALOC0285 
STORE THIS SIX LOCATION FROM HERE ALOC0286 
GO TO SUBROUTINE WHICH HANDLES TRANSMISSIONALOC0287 
OF INFORMATION TO AND FROM TAPE 
THE FOLLOWING ARE THE ARGUMENTS OF THE 
INDICATES WHICH OPERATION TO BE DONE 
SCRATCH TAPE NUMBER 
TAPE FILE NUMBER 
SIZE OF THE ARRAY OR EXPECTED SIZE 
LOCATION OF FIRST WORD OF ARRAY 
RESTORATION OF INDEX REGISTER 4 
HAS THE CODEWORO BEEN RESTORED 
NO RESTORE IT 

SUB. 
ALOC0288 
ALOC0289 
ALOC0290 
ALOC0291 
ALOC0292 
ALOC0293 
ALOC0294 
ALOC0295 
ALOC0296 YES RESTORED. NOW RESTORE IRI 

RESTOREIR4 AND RETURN TO CALLING SUBROUTINALOC0291 

A FOUR FOR OPERATION NUMBER FOR 
IMPLYING POSSIBLE SIZE CHANGE 
GO TO THAT WHICH PRECEDES CALLIN 
PLACE 17462 IN THE AC (ARRAY IN 
SUBTRACT ENTERING START OF POOL 
SHIFT ADDRESS INTO DECREMENT 
STORE IN DECREMENT OF CODEWORD 

FILES 

G OF FILES 
COREl ALOC0298 

AlOC0299 
ALOC0300 
ALOC0301 
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• 

CAL. 
STO. 
CLA 
ANA 
SLW. 

NlT 
TRA 
LXA 
CLA 

STA 
STl 
TlX 
TRA 

SLCWAL CLA" .. .. .. 

• 

.. 

• 
.. 

TZE 
SXA 
CLA .. 
TMI 
POX 
CLA 
TPL 
CLA 
STO 
LXA 
TSX 
TSX 
TSX 
AXT 

SVCNT TSX 

CHAR CLA 
STA 
CLA" 
STA 

TMI 
HE 

CLREL POX 

CLA 

SSP 
STO 
TRA 

DEFINE CLA 
ARS 
LAS 
TRA 
TRA 
CLA 
STA 
CLA* 
ARS 
ADD* 
ARS 

1,4 
1,4 

MAKE SIGN POSITIVE TO INDICATE NOT 
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RELEASEDALOC0302 

1,4 PLACE ADDRESS OF CODEWORD IN AC 
ALOC0303 
ALOC0304 
ALOC0305 =OG00000011111 ERASE ALL BUT ADDRESS 

K STORE LOGICALLY IN THE FIRST WORD OF ALLOCAALOC0306 

NREQ 
CHA2-3 
NREQ,l 
K 

*+1 
•• ,1 
.-1,1,1 
CHA2-3 
2,4 

CHAR 
SVCNT-l.4 
1,4 
·+4 
,1 
U+l,l 
SVCNT 
1,4 
*+3 
CHA2-1,l 
ALOCAT,4 
•• 
ZERO 
··,4 
SSLAD,I 

=3 
CHA2 
1,4 
NREQ 

CHAl+l 
PTERR 
tl 

U+l,1 

U+l,1 
CHA2-3 
6,4 
15 
:014000 
.+2 
SECCW 
:6 
T 
2,4 
15 
5,4 
1 

TED ARRAY 
IS THE ARRAY OF ZERO LENGTH 
YES GO TO RETURN SEQUENCE 

ALOC0301 
ALOC0308 
ALOC0309 NO. PLACE SIZE OF ARRAY IN IRI 

PLACE THE LOCATION OF THE FIRST 
ARRAY IN THE AC 

WORD OF IHEALOC0310 

ALOC0311 
ZERO THE ARRAY OF LENGTH GIVEN BY CtNREQ) ALOC0312 

ALOC0313 
GO TO RETURNING SEQUENCE ALOC0314 
THIS IS A SECOND LEVEL ARRAY9 PLACE IN THEALOC0315 
AC THE SECOND WORD OF THE CALLING SEQUENCE 
THIS NUMBER INDICATES WHICH ARRAY CONNECTED 
WITH THE CODEWORD IS BEING ALLOCATED 
IF IT IS ZERO (THE CODEWORD ARAY),TRANSFER ALOC0316 

PLACE CODEWORD IN THE AC 
TRANSFER IF C(AC) ARE NEGATIVE 
DECREMENT OF AC INTO IRI 
PLACE FIRST WORD OF ARRAY IN AC 

ALOC0311 

PLACE ADRESS OF CODEWORD IN AC ALOC0324 
STORE IN IN THE CALLING SEQUENCE FOLLOWING ALOC0325 

CALL ALOCAT TO ALLOCATE THE ARRAY 
LOCATION OF CODEWORD 
PLACE A ZERO AS SECOND WORD OF CALLING SEQ 
RESTORE IR4 

ALOC0326 
ALOC0321 
ALOC0328 
ALOC0329 

STORE CODEWORD AND PLACE A NEW VALUE IN 
LOCAT ION 

ITSALOC0330 

ALOC0331 

PLACE THE CODEWORD IN THE AC ALOC0333 
STORE THE ADDRESS PORTION WHICH SHOULD BE TALOC0334 
HE SIZE OF THE ARRAY IN LOCATION NREQ 
A NEGATIVE SIGN MENAS FILE ON TAPE. TRNSFERALOCC335 
IF CODEWORD IS ZERO, TRANSFER TO ERROR ALOC0336 
C(AC) NON-ZERO AND ARRAY IS IN CORE,PlACE ALOC0337 
DECREMENT OF AC IN IRI 
CLEAR AC AND PLACE IN IT THE FIRST WORD OF ALOC0338 
THE ARRAY 
SET THE SIGN POSITIVE TO INDICATE IN CORE 
STORE IN THE FIRST WORD OF THE ARRAY 
GO TO RETURNING SEQUENCE 

N 

U 

ALOC0339 
ALOCC340 
AlOC0341 
ALOC0342 

00343 
00344 

ALOC0345 
ALOC0346 
ALOC0341 

ALOC0349 
AlOC0350 
ALOC0351 
ALOCC352 
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ADD· 4,4 ALoe0353 
ARS 1 ALoe0354 
ADO .. 3,4 R ALoe03SS 

eONIA ARS 1 
SSM ALoe0360 
STO TEMP ALoe0361 
eLA" 1,4 ALoe0362 
ANA =0177717000000 
TlE ENT 
eLA" 1,4 
TPL TESTR 
SID TEMP 
STP TEMP 
CAL =0600000000000 
DRS TEMP 

ENT CAL TEMP 
SLW" 1,4 Aloe0367 

ENOR SXA ·+3,1 Aloe0368 
lET STORE ALoe0369 
TSX STER,1 Aloe0370 
AXT ".,1 AlOe0371 

T TRA ..... 4 
SEeew elb 2.4 Aloe0374 

TZE FRSTew Aloe0375 
SXA .+2,1 Aloe0376 
TSX SSlAO.1 Aloe0371 
AXT .... ,1 Aloe0378 

FRSTew elA =7 Aloe0379 
STA T 
eLA .. 3.4 Aloe0381 
ARS IS Aloe0382 
ADO .. 6.4 U ALoe0383 
ARS 1 ALoe0384 
ADO. 5,4 Aloe0385 
ARS 1 ALoe0386 
ADD .. 4,4 R Aloe0387 
TRA CONIA Aloe0390 

lGRR PlE 
LGR PlE 
SAM CLA" 1,4 

SXA SAMR,4 Aloe0392 
SXA SAMR+l.1 ALoe0393 
ANA =0000000400000 ALoe0394 
TZE SAMl 00395 
eLA. 1,4 ALoe0396 
POX ,4 ALoe0397 
PAX • 1 ALoe0398 
PXA .4 ALoe0399 
SSM Aloe0400 
ADD TOP ALoe0401 
STA "+1 Aloe0402 
eLA ··,1 Aloe0403 
TMI "+5 ALoe0404 
POX ,4 ALoe0405 
ALS 18 Aloe0406 
SSM Aloe0407 
STO U+l,4 ALoe0408 
TIX .-6,1,1 ALoe0409 

SAMl LXA SAMR,4 
eLA 1,4 
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STA *+2 
isx SeLEAR,4 
TSX ** 

SAMR AXT **,4 Aloe0410 
AXT **,1 Aloe0411 
TRA TESTRH 00412 

TESTR ERA TEMP ALoe0413 
ANA =0000000400000 Aloe0414 
STO LGRR 
TNZ SAl' ALoe0415 
eLA* 1,4 ALoe0416 
ANA =0000000071717 ALoe0417 
SUi NOLO ALOC0419 
CAL TEMP Aloe0420 
ANA =0000000077177 ALoe0421 
STO NNEw AlOC0422 
SUB NOLO ALoe0423 
STO LGR 
TNZ MOVER ALoe0424 

USEN CAL* 1,4 ALoe0425 
ANA =0017717000000 ALOC0426 
ACL TEMP ALoe0427 
STD. 1,4 ALoe0428 
TRA EN DR Aloe0429 

MOVER SXA USNEW-2tl ALoe0430 
CAL* 1,4 Aloe0431 
ARS 18 ALoe0432 
ANA =0000000011717 ALoe0433 
SSM ALoe0434 
ADO TOP ALoe0435 
SUB NCLO ALoe0436 
SUB =1 Aloe0437 
SUB Nl Aloe043A 
TZE NOMOV ALoe0439 
CLA Nl ALoe0440 
SUB NT Aloe0441 
SUB NNEW ALoeC442 
TM I REORGI AloeC443 
elA LGR 
TMI USNEW ALoe0446 
PAX ,1 Aloe0447 
elA Nl ALoe0448 
SUB NOLO ALoe0449 
STA *+1 ALoe0450 
STZ **,1 AloeC451 
fIX *-1,1,1 ALoeC452 
LXA NOlC,1 ALoe0453 

MVR CAL" 1,4 Aloe0454 
ARS IB Aloe04.55 
ANA =0000000071717 ALoe0456 
SSM ALoe0457 
ADC TOP ALoe0458 
STA *+1 ALoe0459 
STA *+3 ALoe0460 
eLA NL ALoe0461 
STA *+2 ALoe0462 
eLA "*,1 Aloe0463 
STO .*,1 Aloe0464 
TIX *-2,1,1 Aloe0465 
eLA ** Aloe0466 
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STO. Nl AlOCC467 
ClA* 1,4 AlOC0468 
STZ. *-3 
AlS 18 AlOCC469 
SSM AlOCC470 
STD. ·-6 AlOC0471 
AlS 18 AlOC0474 
STC. 1,4 AlOCC475 
ClA lGRR 
TNZ CHNl 
CLA* 1,4 
ANA =0400000 
TZE CHNl 
NZT NOLO 
TRA CHNl 
SXA CHNl-1,4 
lXA NOLO .1 
ClA Nl 
STA ·+1 
CLA *",1 
TMI "+6 
POX ,4 
PXA ,1 
SSM 
ADO Nl 
STA U+I,4 
TIX "-7,1,1 
AXT ".,4 

CHNL ClA Nl AlOC0476 
SU8 NNEW AlOC0477 
SUB =1 AlOC047B 
STO NL AlOC0479 
AXT ·",1 Aloe0480 
TRA US EN AlOC0481 

USNEIoI CAl* 1,4 
ANA =04CCOOO 
TZE *+2 
TSX DTRYBR,l 
lXA NNEW,l AlOCC482 
TRA MVR AlOCC483 

Ri:::ORGI SXA REIR,4 Aloe0484 
ClA NNEW AlOC0485 
STO NREC ALOCC486 
TSX REORG,4 ALoeC487 

REIR AXT **,4 ALoe0488 
ClA STORE 
TZE *+3 
TSX STER,I 
TSX SSlAD,I 
eLA. 1,4 ALOC0489 
TPL MVR-IO ALOCC490 
TRA ENOR-6 

NOMOV CAl* 1,4 
ANA =0400000 
HE *+4 
CLA LGR 
TPl *+2 
TSX DTRYBR,1 
ClA Nl AlOC0492 
ADD =1 
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STA RELEAS-3 
SUB =1 
SUB NNEW AlOC0493 
ADD NOLO AlOC0494 
CAS NT AlOC0495 
NOP AlOC0496 
TRA ZENM AlOC0497 
ClA NNEW AlOC0498 
SUB NOLO AlOC0499 
STO NREQ AlOC0500 
SXA -+2,4 AlOC0501 
TSX REORG,4 Aloe0502 
AXT --,4 Aloe0503 
elA STORE 
TZE -+3 
TSX STER,l 
TSX SSlAO,1 
elA- 1,4 
THI ENT-4 
TRA NOMOV+6 Aloe0504 

OTRYBR SXA OllOP+l,l 
SXA OTlOP+2,4 
elA- 1,4 
PAX ,I 
SXO 01lP,1 
POX .4 
PXA ,4 
SSM 
ADO TOP 
STA OllP+l 
ClA NNEw 
ADO =1 
PAX .1 

OTlP TXH OTlOP+l.l.--
elA --,I 
TMI OllOP 
POX ,4 
STZ U+l,4 
AlS 18 
SSM 
STO U+l,4 

OTlOP TXI OTlP,l,1 
AXT -.,1 
AXT •• ,4 
TRA 1,1 

lENM STA Nl . Aloe0505 
elA NNEw 
SUB NOLO 
TMI USEN 
PAX , 1 
STZ **,1 
TlX *-1,1,1 
TRA US EN AlOC0506 

RElEAS SXA IRll,l CAll RElEAS[NAME) OR Aloe0507 
CAL· 1,4 CAll RElEAS(NAME,U,V) OR AlOCC508 
ANA =0000000400000 CAll RELEAS(SlNAME,J) OR AlOC0509 
TNl SECl CAll RElEASISlNAME,J.U,VI AlOC0510 
ClA =3 AlOC0511 
STA A34 AlOC0512 
ClA =4 AlOC0513 
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STA SXRT-1 ALOC0511t 
CLA =2 ALOCOS15 
STA A23 ALOC0516 
STA A24 ALOC0511 
STA ON EAR ALOC0518 

A23 CLA •• ,4 ALOC0519 
ARS 15 00520 
LAS =014000 00521 
TRA ON EAR ALOC0522 
TRA .+2 AlOC0523 
TRA ON EAR ALOC0524 
CLA. 1,4 ALOC0525 
TPL A24 ALOC0526 
XEC SXRT-l ALOC0527 
XEC SXRT ALOC0528 
TRA IRll-2 ALOC0529 

A24 CLA. •• ,4 AlOC0530 
ALS 1 ALOC0531 

A34 ADD. •• ,4 ALOC0532 
ARS 3 ALOC0533 
STO NNEW ALOCQ534 
CAL. 1,4 ALOC0535 
ANA =0111111471177 ALOC0536 
ACL NNEW ALOC0531 
SLW· 1,4 ALOC0538 
ALS 18 ALOC0539 
AXT ··,1 ALOC0540 

SXRT SXA RETN,l ALOC0541 
SSM ALOC0542 
STO NNEW AlOC0543 
CAL· 1,4 AlOC0544 
POX ,I ALOC0545 
CAL NNEW AlOC0546 
STP U+1,1 AlOC0541 
lET STORE ALOC0548 
TSX STER,l AlOC0549 

IRll AXT .·,1 AlOC0550 
RETN JRA •• ,4 ALOC0551 
ONEAR AXT .*,1 ALOC0552 

CLA. 1,4 ALOC0553 
TMI A24-2 ALOCC554 
ALS 18 ALOCC555 
TRA SXRT ALOC0556 

SECL CLS· 2,4 ALOC0551 
TlE F IRSTl ALOC0558 
JSX SSLAO,l ALOC0559 

FIRSTL ClA =4 ALOC0560 
STA A34 ALOC0561 
CLA =5 ALOC0562 
STA SXRT-l ALOC0563 
CLA =3 ALOC0564 
TRA A23-3 ALOC0565 

DUMP CLA =2 ALOC0566 
STA RETOU ALOC0561 
CLA 1,4 ALOC0568 
STA CWLOC ALOC0569 
CLA. 1.4 ALOC0510 
TPL CONTS ALOC0571 
CLA 1.4 ALOC0512 
STA *.9 ALOC0513 
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ClA 2.4 ALoe0514 
STA .. +5 ALoe0575 
STA "+7 ALoe0516 
SXA .. +1,4 ALOe0511 
TSX ALCCAT.4 ALOC0518 

eWLOC TSX ... ALoe0579 
NOP .... ALOC0580 
TSX RHEAS.4 ALoe0581 
TSX ... ALoe0582 
NOP •• ALoe0583 
AXT .... 4 AlOC0584 
etA" CWlOC AloeC585 

eONTB ANA =0000000400000 ALoe0586 
TNZ SEelO ALOC0581 
STZ TEMP AlOC0588 
CLA" eWloe Aloe0589 
STD TEMP Aloe0590 
ALS 18 Aloe0591 
STD NeOUNT Aloe0592 
SXA RETOU-l.4 AlOCC593 
CAll DUMPER.TEMP,NCOUNT.CWlOC AlOC0594 
AXT ••• 4 AlOC0595 

RETDU TRA ••• 4 Aloe0596 
SEClD eLA =3 AlOC0591 

STA RETDU AlOC0598 
eLA. 2,4 ALOC05<J9 
TZE eONTB+2 ALOC0600 
CAL· 1,4 ALOC0601' 
ANA =0011111000000 ALOC0602 
ADD- 2.4 ALoe0603 
ARS 18 ALoe0604 
SSM Aloe06C5 
ADD TOP ALoe06C6 
STA CWLoe ALoe0601 
eLA. CWLOC ALOC0608 
TPL CONTB+2 ALoe0609 
CLA CWLoe ALoe0610 
TRA DUMP+1 ALOC0611 

SSLAD eLA 1.4 Aloe0612 
STO STORE AlOCC613 
CAL· 1,4 Aloe0614 
ANA =0011111000000 AlOC0615 
ADD. 2.4 ALOC0616 
ANA =0011111000000 
ARS 18 ALOC0611 
SSM AlOC0618 
ADD TOP ALOC0619 
STA 1,4 ALOC0620 
TRA 1,1 Aloe0621 

STER eLA STORE ALoe0622 
STO 1.4 Aloe0623 
STZ STORE ALoe0624 
TRA 1.1 ALoe0625 

STORE PIE Aloe0626 
fN PIE ALoe0621 
K PIE ALOCC628 
N PIE ALoe0629 

NONEED PIE ALoe0630 
NPERf PIE ALoe0631 
NNL PIE ALoe0632 
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NOLO 
NNEW 
NCOUNT 

TEMP 
FILE 
MCNT 
ZERO 
ONE 
TWO 
THREE 
FOUR 
U 
INORM 
TOP 
N1 
Nt 
NT 
NREQ 
TN 

PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
OCT 
OCT 
OCT 
OCT 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
END 

* L1ST8 
* LABEL 

000001000000 
000002000000 
000003000000 
000004000000 
110 
9 
1 
1 
1 
1 
1 
1 

TWO 

TOP OF COMMON PLUS ONE 
TOP OF POOL 
NEXT MEMORY LOCATION TO 
BOTTOM OF POOL 

SCRATCH TAPE FOR FilING 

AlOC0633 
AlOC0634 
AlOC0635 
ALOC0636 
AlOC0637 

ALOC0638 
AlOC0639 
AlOC0640 
AlOC0641 

0647 
0648 
0649 

AlOC0643 
ALOCC644 

BE ASSIGNALOC0645 
ALOC0646 
AlOC0647 
ALOC0648 
AlOC0649 

CFILEA5 ROUTINE FOR READING AND WRITING FILE TAPES 1-17-64 LOGCHER -A5 
C REVISED VERSION FOR PROCESSOR - CHAIN TAPE USED AS SYSTEM TAPE A5 

SUBROUTINE FILESINOP,TN,NFILE,NCOUNT,ARRAYI 

5 
C 

10 

11 
12 

C 
19 

20 
C 

21 
22 

C 
234 

COMMON U,ISCAN,ISUCC,FIL,LFILE,FIL2,NTAPE,NXREC 
OIMENSION ARRAYIIOOI,UI1121,FILI71,FIL2151,ISCANISI 
DIMENSION NTAPEI51,NXRECI51,BUFI2541,LBURI2541 
EQUIVALENCE IBUF,LBURI 
XNTFILI=IIL-11/20+11-14*IIL-lll 8011 
XNRNFILI=IL-II/BO +1 
XLFNFILI=lll-11/201*20+21 
XFIBFIlI=L-20*(ll-11/201 
GO TO 110,20,30,30,19),NOP 
SCRATCH TAPES USED NOW ARE 81, B2, B3, A4 
NTAPE 111 =5 
NTAPE(21=6 
NTAPEI31=7 
NTAPE(4J=8 
LFILE=l 
NBUF=O 
00 11 I=l,1t 
NT=NTAPEIII 
NXRECI Il=l 
REWIND NT 
RETURN 
DUMP BUFFER ON TAPE AND RETURN 
NS1=3 
IFINBUFI12.12.231t 
IFINCOUNT-2521231,231,21 
I S BUFFER EMPTY 
IFINBUFI25,25,22 
NS1=1 
EMPTY BUFFER 
NIT=XNTFllFIlE-ll 
NT=NTAPE I N IT I 
NIR=XNRNFllFILE-ll 

230 IFINIR-NXRECINITI123,24,26 
23 PRINT 1,lFllE 

GO TO 12 



1 FORMAT(39HIERRDR IN TAPE WINDING FOR WRITING FILE,I61 
24 WRITE TAPE NT,(BUF(II,I=1.2541 

NBUF=O 
LFILE=XLFNF(LFILE-il 
NXREC(NIT)=NXRECINITI+l 
GO TO (25.235.131.NSl 

25 NIT=XNTF(LFILEI 
NT=NTAPEINIT) 
NIR=XNRNF(LFIlE) 
NS2=2 

29 IF(NIR-NXREC(NITI123,27.240 
26 NS2=1 

C FORWARD SPACING ROUTINE 
240 READ TAPE NT.NOlo 

NXRECINITI=NXREC(NITI+1 
GD TO 1230.29.371.NS2 

C WRITE ARRAY ON TAPE - IT EXCEEDS BUFFER SllE 
27 WRITE TAPE NT.LFILE.NCOUNT.IARRAYIII.I=l.NCOUNTI 

NFIlE=lFIlE 
lFIlE=XLFNFIlFILEI 
NXRECINITI=NXREC(NITI+1 

13 IFI65400-lFIlEI14.12.12 
14 PRINT 15 

INORM=1 
CAll CHAINIl.41 

15 FORMATI50HITAPE CAPACITY EXCEEDED. PROBLEM CANNOT CONTINUE.) 
C WIll ARRAY FIT IN BUfFER 
231 IF (NBUF+NCOUNT-252 1232.232,233 
C NO - EMPTY BUFfER 

233 NSl=2 
GO TO 234 

C IS THIS THE FIRST FilE 
232 IfIXFIBF(lFllEI-11235.231.235 
C YES DUMP BUFFER IF NON EMPTY AND -235- PUT ARRAY IN BUFFER 
237 IFINBUfI235.235.233 
C NO - 235 - PUT ARRAY IN BUFFER 

235 IBUF=NBUF+2 
LBURIIBUF-l)=lFIlE 
lBURIIBUF)=NCOUNT 
00 236 I=l.NCOUNT 
I1=IBUF+1 

236 BUF(III=ARRAY(II 
NBUF=II 
NFIlE=LFILE 
lFILE=lFllE+l 
GO TO 12 

30 lB=XFIBF(NFIlEI-l 
If(LBUR(11-NfIlE+LBI33.74.33 

33 NIR=XNRNFINFIlEI 
NIT=XNTF (NF IlE I 
NT=NTAPE(NlJl 
NS2=3 

31 IF(NIR-NXREC(NITI131,35,240 
31 N=NXREC(NITI-NIR 

IFINXREC(NITI/4-NI45.45.60 
60 00 32 I=I.N 
32 BACKSPACE NT 
35 NXREC(NITI=NIR+l 

JF(NOP-3122.36.40 
45 REWIND NT 

231 
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36 
38 

44 

70 
74 

78 
71 
77 

72 

73 

75 

76 

40 
41 

42 

43 

2 

NXRECINITI=l 
GO TO 37 
IFINCOUNT-252170,70,38 
READ TAPE NT,NCLD,N,IARRAYIII,I-l,NCOUNT) 
IF(NFILE-NOLD)44,12,44 
PRINT 2,NFILE 
ISUCC=2 
ISCAN=2 
CALL CHAINIl,41 
READ TAPE NT,IBUFIII,I=l,2541 
NBF=2 
IFILBI44,71,78 
00 71 l=l,lB 
NBF=NBF+2+lBURINBF) 
IFllBURINBFI-NCOUNT)75,72,72 
00 73 l-l,NCOUNT 
J=NBF+I 
ARRAY(Il=BUF(JI 
GO TO 12 
N=N+l 
DO 76 I=N,NCDUNT 
ARRAY(Il=O.O 
NCOUNT=N-I 
GO TO 72 
IFIXFIBFINFILEI-I)44,4I,70 
READ TAPE NT,NOLD,N 
BACKSPACE NT 
IFINCOUNT-N)38,38,42 
N=N+l 
DO 43 I-N,NCOUNT 
ARRAYIII=O.O 
NCOUNT=N-l 
GO TO 38 
FORMAT125HITAPE READING ERROR, FIlE,(6) 
END 

.. lISTB 
" LABEL 
CDUMPER ALLOCATOR VERSION I DUMPER 

SU8ROUTINE oUMPER(K,N,LOCW) 
COMMON U,IU 
DIMENSION UII00l,IUIIOOI 
EQUIVALENCE IU,IUI 
PRINT I,LOCW 
PRINT 2 
DO 10 I=I,N 
J=K+I 

10 PRINT 3,UIJI,IUIJ),U(J).UIJ) 
RETURN 

1 FORMAT 152HIOUMP OF ARRAY ASSOCIATED WITH CODEWORD AT LOCATION .0 
15) 

2 FORMAT 112H- FLOATING,6X,5HFIXED.6X,3HBCD,6X,5HOCTALI 
3 FORMAT IEI4.4,I9.AI0,OI41 

it 

END 
FAP 

COUNT 
LBL 

.. PACKING AND 
ENTRY 
ENTRY 
ENTRY 

80 
PACKW 

UNPACKING 
PACKW 
UPACW 
PADP 

ROUTINES FOR STRESS VERSION 3 JULY 24.1963 



ENTRY UPADP 
-SUBROUTINE PACKW(A,I,J,K,L,M) 
*STRESS PROGRAMMING SYSTEM 
* S.J.FENVES, 3/22/63 
*PACKS I,J,K,L,M INTO A 
*S,l,2 I 
*3-17 J 
*18-23 K 
*24-29 L 
"30-35 M 

PACKW STZ* 1,4 
CLA* 2,4 
ALS 15 
STP* 1,4 
CLA- 3,4 
STD.. 1,4 
CLA" 4,4 
ANA M2 
ARS 6 
ORS. 1,4 
CLA" 5,4 
ANA M2 
ARS 12 
ORS* 1,4 
CLA" 6,4 
ANA M2 
ARS 18 
DRS" 1,4 
TRA 7,4 

.SUBROUTINE UPACW(A,I,J,K,L,M) 
*S.J.FENVES 3/22/63 
"UNPACKS A ORIGINALLY PACKED BY PACKW 

UPACW CAL" 1,4 
STZ* 2,4 
STZ" 3,4 
STZ* 4,4 
STl" 5,4 
STZ" 6,4 
STD" 3,4 
ARS 15 
STD" 2,4 
CAL* 1,4 
ANA MASK 
ALS 6 
STD* 4,4 
ANA MASK 
ALS 6 
STD* 5,4 
ANA MASK 
AlS 6 
STD* 6,4 
TRA 7,4 

MASK OCT 000000777777 
M2 OCT 000077000000 

* SUBROUTINE PAOPIA,I,J,KI 
* R.O. LOGCHER 7/24/63 
" PACKS I INTO PREFIX OF A 
* PACKS J INTO THE DECREMENT OF A 
* PACKS K INTO THE ADDRESS OF A 

PAOP CLA* 2,4 

CLEAR A 
I 

STORE 

STORE J 

STORE K 

STORE L 

STORE M 

A TO ACCUMULATOR 

STORE J 
I TO DECREMEN T 
STORE I 
A TO AC 
CLEAR lEFT HALF 
K 
STORE K 

STORE L 

STORE M 

233 
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STZ. 1.4 
ALS 15 
STP. 1.4 
CLA. 3.4 
STD. 1.4 
CLA. 4.4 
ARS 18 
STA. 1.4 
TRA 5.4 

.. SUBROUTINE UPADPIA.I.J,KI 
• R.D.LOGCHER 2411163 
4 UNPACKS WORD GENERATED BY SUBROUTINE PADP 
• I FROM PREFIX OF A 
• J FROM DECREMENT OF A 
.. K FROM ADDRESS OF A 

4 

.. .. 

.. .. 

UPADP CLA. 1.4 
STZ. 2,4 
SJZ. 3.4 
STZ. 4.4 
STD. 3,4 
ALS 18 
STD. 4,4 
CAL" 1,4 
ARS 15 
STD. 2,4 
TRA 5,4 
END 
FAP 

200 

109/1090 FORTRAN LIBRARY 9CHN 
109/1090 FORTRAN LIBRARY MIT VERSION. MARCH 28,1962 

MONITOR CHAIN ROUTINE 1 9CHN FOR STRESS III PROCESSOR 
CARDS SEQUENCE NUMBERED WITH MI ARE ONLY FOR MIT MONITOR 
CARDS SEQUENCE NUMBERED WITH STRES ARE FOR STRESS PROCESSOR 

CHAlCOI0 
CHAIC020 
CHAI0030 

MICHAIC040 
CHAI0050 

COUNT 
SST 
32K 
32K 
TTL 
ALL 
All 
LBL 
MAY 16 
AUG 22 
NOV 20 
JAN 15 
ENTRY 
LTM 

STCHA5 STRESCHAI0060 
• .. .. .. 

CHAIN 

CHA 

EMTM 
ENB 
SXA 
XEC
AXT 
CLA
STD 
AXT 
SXA 
TXI 
AXT 
SXA 
AXT 
PXO 
DRS 
ALS 
ORS 
CLM 

1963 REVISED FOR TSS BACKGROUND MICHAI0010 
1963 .. REVISED FOR 1094 MICHAIC071 
1963 • REVISED FOR STRESS III STRESCHAI0012 
1964 .. REVISED FOR STRESS III PROCESSOR TAPE ON A5 STRESCHAI00016 

CHAIN CHAI0080 

=0400000 
4+2,4 

$ (TES I 
--,4 
1,4 
CHWRO 
1093,4 
XA3+1,4 
·+1.4,-448 
4,2 
CHWRD.2 
204B.2 
0.2 
XCI+8 
1 
XCI+!6 

7094 
DISABLE EVERY TRAP BUT CLOCK 1094 

SET FOR 
A5 
IRC = 1205 OCTAL 

SET 5L 

SET A 

CHAI0090 
MICHAI0092 
MICHAI0094 

CHAI0120 
CHAI0130 
CHAI0140 
CHAI0150 
CHAIC180 
CHAIC490 
CHAI0500 
CHAl0510 
CHAI0520 
CHAIC530 
CHAI0540 
CHAI0550 

MICHAI0560 
CHAI0570 

MICHAI0580 
CHAIOS!lO 
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LOQ XXA TCOA CHAI0600 
CHAB SXA CHO,4 AC=PREFIX +OR-,MQ=TCO AC=2202,2203,1204 BSCHAI06l0 

SXA XLA,4 BSR CHAI0620 
SXA CHE+3,4 REW CHAI0630 
TXI *+1,4,16 SET IRC FOR BIN CHAI0640 
SLQ CHC+2 MICHAI0645 
SXA CHC+3,4 RTB MICHAI0650 
STP CHC+4 RCH MICHAI0660 
SLQ CHC+5 TCO MICHAI0670 
STP CHC+6 TRC MICHAI0680 
STP CHC+7 TEF MICHAI06<:JO 
SXA XLC,4 RTB CHAI07CO 
STP XLC+l RCH CHAI07l0 
SLQ XLO TCO CHAI0120 
STP XLO+l TRC CHAI0730 
STP XLO+2 SCH CHAIC740 
STP CHC-l rEF CHAI0750 
AXT XL( 0 I-XLA+ 1.1 MOVE CHAI0760 
AXT 0,2 LOADER TO UPPER CHAIono 
CLA XLA,2 CHAIC780 
STO .XLA,2 CHAI0790 
TXI *+1,2,-1 CHAIoaoo 
TIX *-3,1,1 CHAI0810 
TEFA .+1 CHAIOB20 

CHC AXT 5,1 CHAI0830 
CLA CHWRO CHAI0840 
TCOB " MICHAI0845 
ROS •• 2 CHAI08S0 
RCHB CHSELl 3 CHAI0860 
TCOB * 4 CliAI0870 
TRCB CHO 5 CHAI0880 
TEFB CHE 6 CHAI08<:J0 
LXA LBL,2 CHAIC<:JOO 
TXH ,,+2.2,4 CHAlono 
TXH *+3,2,1 CHAIono 
AXT 4,2 ANY TAPE EXCEPT 2 OR 3 HAKE 4 CHAIO<:J30 
SXA LBL,2 CHAIO<:J40 
SUB LBL IS THIS THE CORRECT LINK CHAIO<:JSO 
TNZ CHC NOT THIS ONE CHAI0960 
CLA LKRCW CHAlcno 
STO .XU CONTROL WORD FOR READING l'lNK CHAI0980 
STA .XL(O I MICHAI0985 
CAL PROG CHAIC990 
ERA XGO CHArlceo 
POX ,1 CHAI1010 
TXH .XXA,l,o HAKE SURE 3RO WORD IS TRA TO SOMEWHERE CHAII020 
TZE .XXA IF NOT, COMMENT BAD TAPE CHAIl030 
CLA PROG CHAI1040 
STO .XGO TRANSFER TO LINK CHAIIOSO 
LXO • XLl,I STRESCHAIlO51 
PXA .1 STRESCHAl1052 
ADD =100 STRESCHAII053 
STO TEMP 
lET INORM STRESCHAIIOS5 
TRA *+5 STRESCHAIl056 
SUB Nt STRESCHAII0S7 
TMI *+3 STRESCHAI1058 
STO NREQ STRESCHAIlO59 
TSX SREORG.4 STRESCHAI1060 
CtA TEMP 
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STO NT 
AXT 5,1 CHAII061 
TRA .XlC CHA11070 

TEMP PlE 
CHO BSRB •• (HAIlOaO 

TIX (HC+l,I,1 (HAII090 
TRA .XXA CHAIllOO 

CHE NZT CHAIN CHAI1110 
TRA NGD SECOND EOF NO GOOD CHAI1l20 
STZ CHAIN (HAI1130 
REWA •• (HAI1140 
TRA CHC CHAI1l50 

NGD lXA XA3+1,l CHAIl160 
SXD COMl+3,1 CHAI1110 
T(OA • MICHAI1115 
WTOA PRTAPE CHAI1180 
RCHA CHSEL2 CHAll190 
TRA .. SEX IT (HA11200 

CHWRD PlE (HA11210 
TCOS TCOB .. CHAI1220 

CHSEll [ORT lBl .. 3 CHAIl230 
lBl (HA11240 
lKRCW CHA1l250 
PROG CHAI1260 

CHSEL2 10RT (OMl .. 7 (HAIl270 
COMI BCI 7,1 LINK NOT ON TAPE JOB TERMINATED. (HA11280 

REM CHAI1290 
XLA BSRA .... REDUNDANCY, TRY AGAIN CHAIl300 

lOT CHAIl310 
NOP (HAL 1320 
TlX .XlC,I,l CHAI1330 

XXA TCOA .XXA CHAIl340 
WTDA PRTAPE COMMENT BAD TAPE CHAIl350 
RCHA .XU (HA11360 

XXAI T(OA .XXAl MICHAl 1365 
WPDA (HA11370 
RCHA .XCll CHAI1390 

XXA2 TCOA .XXA2 MI(HAI14CO 
REWA 1 CHAIl470 
REWA 4 CHA11480 
REWB 1 CHA 11490 
REWB 2 (HA11500 
REWB 3 CHA11510 

Zl HTR .ll+1 MI(HAI1520 
ENK (HA1l530 
TQP .XlB (HAl 1540 
BSFA 2 REPEAT JOB (HA11550 

XlB RTBA 1 READ IN 1 TO (S CHA11560 
RCHA .XlY CHAI1570 

l2 T(OA .l2 MI(HA11575 
RTBA 1 (H.611580 

Z3 TCOA .Z3 MICHAIl5B5 
RTBA 1 CHAIl590 
TRA 1 GO TO SIGN ON (HA11600 
REM (HA11610 

XL( RDS ... READ IN LINK (HA11620 
RCHB .XLZ (HAI1630 

XLO T(OB .XLD (HA11640 
TR(B .XLA (HA11650 
S(HB .XSCH (HA1l660 
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LAC .XSCH,2 CHAIl670 
CLA- • XL( 0) MICHAI1680 
STO • XLOI CHAI1690 

HOI TXI .XLOI+l,2,** CHA 11100 
TXH .XXA,2,0 WAS RECORD READ IN UP TO PROGRAM BREAK CHAll710 

XGO TRA -* OK, GO TO THE LINK CHAIl720 
REM CHAII130 

XCI OCT 000100001200,0 9L MICHAIl740 
OCT 000000400000,0 8L COL 6=1,2 MICHA1l150 
OCT 000200000000,0 1l CHANNEL A,B MICHAl 1160 
OCT 000000004004,0 6L COL 7=2,3,4 MICHAI1170 
OCT 000441000440,0 5L TAPE NO. MICHAI1780 
OCT 041000000100,0 4L BAO XX DEPRESS MICHAIl790 
OCT 000000010000,0 3L KEY S TO RERUN MICHAI1800 
OCT 200032100002,0 2l MICHAIl810 
OCT 100000000010,0 II MICHAIl820 
OCT 000030510100,0 Ol MICHAI1830 
OCT 000302005254,0 III MICHAI1840 
OCT 351441000402,0 12l MICHAIl850 

XA3 BCI 1,1 BAO CHAIl860 
BCI I, CHAI 1810 

XlX 10RT .XA3,,2 CHAI 1880 
XCIl 10CT .XC1,,24 MICHAIl890 
XLY 10CP 0 .. 3 CHAIl910 

TCH 0 CHAH920 
XLZ 10RT .. ,,". CHAII930 
XSCH PZE CHAll940 
XUOI PZE CHAll950 

REM CHAI1960 
PRTAPE EQU 3 CHAI1970 

.X COMMON 0 CHAIl980 
• XLA EQU .X+2 CHAll990 
.XXA H1U .XlA+4 CHAI20CO 
.XXAI EQU .XXA+3 MICHAI2010 
.XXA2 EQU .XXAl+3 CHAI2020 
.ll EQU .XXAZ+6 MICHAI2025 
.XLB EQU .Zh4 MICHAl2030 
.l2 EQU .XlB+2 MICHAI2033 

• Z3 EQU .Z2+2 MICHAI2036 
.XLC EQU .Z3+3 MICHAI2040 
.XLO EQU .XLC+2 CHAI2050 
• XLOI EOU .XlO+6 CHAI2060 
.xGO EOU .XlOl+2 CHAI2010 
• XC I EOU .XGO+1 CHAI2080 
.XA3 EOU .XCI+24 MICHAI2090 
• XLX EOU .XA3+2 CHAI2IOO 
.XCIL EQU .XlX+l CHAl2ll0 
• XL Y EQU .XCll+l MICHAI2120 
.XLZ EQU .XLY+2 CHAI2130 
.XSCH EOU .XLZ+l CHAI2140 

• xLI 0) EQU .XSCH+l CHAI2150 
U COMMON 110 STRESCHAI2161 
INORM COMMON 11 STRESCHAI2162 
NL COMMON 1 STKESCHAI2163 
NT COMMON 1 STRESCHAI2164 
NREQ COMMON 1 STRESCHAI2165 

END CHAI2110 .. LI ST8 
it lABEL 

SUBROUTINE PRER2(J,N,A) 
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DIMENSION IT(4),BETAI7),BUFAI8S),B(8),SYSFILI32).PROFIL(27). 
I ARRFIL(14),U(5),IU(5) 

COMMON U.IU,INDEX,IT,8ETA.BUFA,8.JJC,JMC.JLD, 
I CHECK.NMAX,INORM,ISOLV,ISCAN,1III,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
Z TOP.N1,NL,NT,NREQ,TN,LFILE.SYSfIL,NJ.NB.NDAT.ID.JF.NSQ.NCORD. 
3 IMETH, NLDS.NFJS,NSTV,NMEMy,IPSI,NMR,NJR,PROFIL,NAME,KXYl,KJREL. 
4 JPLS.JMIN,MTYP.KPSI.MEMB.LOADS,MODN.KS.KMKST.KSTDB,KATKA.KPPLS, 
S KPMNS.KUV.KPPRI.KR.KSAYE.KSRTCH.ARRfIL.JEXT 

EQUIVALENCE(U.IU,INDEXI.(IT.IU(Z),U(ZII 
C KENNETH F. REINSCHMIDT. ROOM 1-2S5. EXT. 2117 
C STRESS ••• STRUCTURAL ENGINEERING SYSTEM SOLVER 
C VERSION 111 ••• 13 AUGUST 1963 

GO TO Il,2.3.4,S.6.7.8.9.10.11.1Z.13.14,15.16,17.18.191.J 
1 PRINT 801.N 

GO TO SOO 
801 FORMAT (7H MEM8ER.IS.Z9H SINGULAR FLEXIBILITY MATRIX. I 

2 PRINT 802.N 
GO TO 500 

B02 FORMAT (46H OVERFLOW INVERTING FLEXIBILITY MATRIX, MEMBER.IS.IH.1 
3 PRINT B03.N.A 

GO TO 500 
803 FORMAT (26H COMPUTED LENGTH OF MEMBER.15,3BH NOT EQUAL TO THE SUM 

IOF THE SEGMENTS. ,GS,Z8H SEGMENTS HAVE BEEN DELETED. I 
4 PRINT 804.N 

SOO RETURN 
804 FORMAT (10H TIME USED ,I6,9H SECONDS. I 

SPRINT 80S,N 
GO TO 500 

B05 FORMAT (7H MEMBER.IS.Z9H UNSTABLE, TOO MANY RELE~SES. 
6 PRINT B06.N 

GO TO 500 
806 FORMAT (5H PART.I5,ZZH OF PROBLEM COMPLETED. ) 

7 PRINT 807 
GO TO 500 

807 FORMAT(48H STRUCTURE FOUND UNSTABLE DUE TO JOINT R~LEASES. I 
B CALL ALOCAT(JEXTI 

NN=JEXT+N 
NN=IU(NNI 
PRINT BOB,NN,A 
CALL RELEAS(JEXT) 
GO TO SOO 

808 FORMAT(6H JOINT.I5,13H IS UNSTABLE.,GIZ.4) 
9 PRINT 809,A 

GO TO 500 
B09 FORMAT (llH THE WORD -.A6,23H- CANNOT BE TRANSLATED. 

10 PRINT 810.N,A 
GO TO SOO 

B10 FORMAT(SH THE .I3,Z2HTH LOAD DATA FOR JOINT,14.15H ARE INCORRECT.) 
11 PRINT 811,N,A 

GO TO 500 
811 FORMAT 14H THE ,I5,31H TH SEGMENT HAS BEEN ALTERED TO ,GI5.S ) 

12 PRINT 812.N,A 
GO TO 500 

812 FORMAT ISIH MEMBER TYPE AND LOAD TYPE ARE INCOMPATIBLE. MEMBER. 
1 15,10H LOAD TYPE ,G51 

13 PRINT 813,N,A 
GO TO 500 

813 FORMAT (ISH LOAD ON MEMBER ,IS.18H LOADING CONDITION ,G5, 
I 34H INCOMPATI8LE WITH STRUCTURE TYPE. 1 

14 PRINT 814,N.A 
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GO TO 500 
814 FORMATI62H MODULUS OF ELASTICITY lOR SHEAR MODULUS) NOT GIVEN FOR 

IMEMBER,I5,14H VALUE USED IS.GI5.5) 
15 PRINT 815,A 

GO TO 500 
815 FORMAT 141H ALLOCATION OF UNDEFINED CODEWORD IN LOCATION ,05) 

16 PRINT 816.N,A 
GO TO 500 

B16 FORMATI13H JOINT NUMBER.I5.25H FOR INCIDENCES OF MEMBER.15,16H DOE 

11 
IS NOT EXIST.) 

PRINT 811,N 
GO TO 500 

811 FORMATI14H MEM8ER NUM8ER,15.61H IS DELETED AS A RESULT Of DELETION 

18 
1 OF ONE OF ITS END JOINTS.) 

PRINT 818,A.N.N.A 
GO TO 500 

818 FORMAT!21H LOADING C~MBINATION 14,25H INCLUDES LOAD CONDITION 14,3 
I8H WHICH IS NOT SPECIFIED YET.EFFECT OF 14,4H ON 14,16H WILL BE DE 

19 
2LETED) 

PRINT 819,N 
GO TO 500 

819 FORMAT !6H JOINT.I5,69H IS A FREE JOINT. RELEASES SPECIFIED FOR I 
IT ARE THEREFORE INCORRECT.) 

END 
• FAP 
• MODIFIES 9/24/63 FOR CLOCK ENABLEO AFTER TRAPPING ON REG RUNS 
.ITME) MERWIN C043-25 
• CLOCK MODIFIED FEB. 3, 1964 FOR STRESS FOR USE WITH CHAIN 
• LOCATION CNTRL MOVED TO LOWER COMMON 75 

" 
" .. .. 
" • 
• 
• 
• .. 
" .. 
" .. .. .. .. 
" 
" 

LBL STIME 
COUNT 220 
AUGUST 21,1962 
'ENTR Y I TIMet 
ENTRY TIMER 
ENTRY J08TM 
ENTRY RSCLCK 
ENTRY STOPCL 
ENTRY KILLTR 
ENTRY TIMLFT 
ENTRY RSTRTN 
ENTRY IFRM71 

RSCLCK ••• RiSET CLOCK TO TIME,.ZERO., 
STOPCL GIVES BACK TIME SINCE LAST RSClCK. 
JOBTM GIVES BACK TIME SINCE START OF JOB. 
TIMER SETS CLOCK TO ACT LIKE ALARM CLOCK. 
KILLJR RESETS ALARM CLOCK BEFORE IT GOES OFF. 
T[ML~T GIVES BACK TIME LEFT FOR JOB TO RUN. 
RTNRST RETURN TO INTERRUPTED PROGRAM 

WITH MACHINE CONDITIONS RESTORED AS 
LAST INTERRUPT 

CALLING SEQUENCE ••• CALL RSCLCK 
CALLING SEQUENCE ••• CALL STOPCl!11 

CALLING SEQUENCE ••• CALL TIMLFTI II 
CALLING SEQUENCE ••• CALL TIMERII.STMTI 
CALLING SEQUENCE ••• CALL KILLTR 
CALLING SEQUENCE ••• CALL JOBTM!II 
CALLING SEQUENCE ••• CALLRSTRTN 

FRM70000 
fRM70001 
FRM7COIO 

FRM1C030 
FRM70040 
FRM70050 
FRM1C060. 
FRM70070 
FRM70080 
FRM70090 
FRM701CO 
FRM10110 
FRM70120 
FRM70130 
FRM70140 
~RM70150 
FRH70160 
FRM10110 
fRM7C180 
fRM10190 
fRM}0200 
FRM70210 

OffRM70220 
FRM70230 
FRH70240 
FRH10250 
FRM70260 
FRH70270 
FRH10280 
fRM102QO 
FRM1C300 
FRM70310 
FRH70320 
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* REGISTERS IN LOWER CORE FRM1C330 
* 1 TTR CLKL fRM10340 
* CLKL STL CLKIND FRM10350 
* TTR* 6 fRM10360 
*CLKINC fRM1C370 
*JOBTIM fRM10380 
* FRM10390 

CLKRD SYN 5 FRM10400 
CLKLOC SYN 6 FRM1C410 
CLKTRA SYN 1 FRM70420 

CNTRL SYN 15 OLD TIME LEFT. 8ASE POINT 
LSTSET SYN 16 
TMLEFT SYN 11 
IJI:lHO SYN 91 fRM10430 
JOBTIM SYN (JBTM) FRM10440 
ICKIN) SYN 92 FRM10450 
CLKIND SYN ICKIN) FRM10460 
* FRM70470 
* IT IME) fRM10480 
IT IME) SYN * fRM10490 

SXA TM2,1 FRM10500 
TMI CAL ClKRD FRM70510 

STZ CLKRO FRM10520 
COM FRM10530 
STO TMlE:FT FRM10540 
STO LSTSET FRM10550 
ANA =0717711 FRM10560 
ORA STRT fRM10510 
LXA NTBl,1 FRM10580 
SLW TMTBL,1 FRM10590 
TXI *+1,1,-1 OPCOOE VAR.FIELO FRM10600 
SXA NTBld FRM10610 
CAL TRA1 FRM10620 
SLW ClKTRA FRM70630 
CAL TMLEFT FRM10640 
COM FRM10650 
STO ClKRO FRM10660 
NlT ClKIND 1FRM10610 
TTR TM2 2FRM70680 
CALL EXIT 3FRM70690 

TM2 AXT **,1 FRM10700 
TTR 1,4 FRM10710 

TRA7 TTR FROM7 FRM70720 
STRT paN O,O,GOMON VECTOR ENTRY FOR JOB TIME UP. FRM70730 

* FRM70740 
* GOMON SETS CLOCK INDICATOR NON-ZERO AND THEN TO EXIT. FRM70750 
* fRM10.160 

GOMDN STL CLKIND FRM70710 
TTR SEXIT FRM10780 

• FRM70790 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• FRM70800 

* JOBTM FRM10810 
• CALliNG SEQUENCE ••• TSX JOBTM,4 FRM70820 
• PZE TIMEX RESULT IN DEeR. FRM10830 
* ( TXH) RESULT IN ADOR. FRM70840 
* FRM10850 

JOBTM SYN • FRM10860 
CAL CLKRD FRM10810 
COM FRM10880 
STO TMET FRM70890 
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CAL 1,4 FRM70900 
STP PRFX FRM70910 
CLA JOBTIM FRM70920 
SUB TMLEFT FRM70930 
ADO LSTSET FRM70940 
SUB TMEI FRM70950 
NIT PRFX FRM7C960 
AlS 18 FRM7C970 
STD. 1,4 FRM70980 
TTR 2,4 FRM70990 

TMET TEMPORARY FRM710CO 
••••••••••••• * •••••••••••••••••••••••••••••••••••••••• • *.** ••••••• * •• ***FR~11010 
* TIMlFT FRM71020 
• CALLING SE~UENCE ••• TSX TIMLFT,4 FRM71030 
* PIE lEFT RESULT IN DECR. FRM71040 
• ITXHI LEFT RESULT IN AODR. FRM71050 
* FRM71060 
TlMlFT SYN * FRM71070 

SXA TMLl,4 FRM71080 
TSX JCBTM,4 FRM71090 
TXH RUNR FRM71100 

TMll AXI *.,4 FRM71110 
CAL 1,4 FRM71I20 
STP PRFX FRM71130 
ClA JOBTII'! FRM71140 
SUB RUNR FRM71150 
NIT PRFX FRM71160 
AlS 18 FRM71l70 
STD. 1,4 FRM71180 
TTR 2,4 FRM71190 

RUNR PIE FRM71200 
•• _ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ** •••••• FRM71210 
* FRM71220 
••••• * ••••••••••••••••••••••••••• ' •••••••••••••••• * •••••••• *** ••••••••••• FRM71230 
.. RSCLCK FRM71240 
• CALLING SEQUENCE ••• TSX RSClCK,4 FRM7I250 
RSClCK SYN .. FRM71260 

SXA RSCl,4 FRM7I270 
TSX JOBTM,4 FRM7I280 
TXH CNTRl FRM71290 

RSCI AXT *.,4 FRM71300 

• 
* .. 
STOPCL 

STPI 

NEWT 

TTR 1,4 FRM71310 

SYN 
SXA 
TSX 
TXH 
AXT 
CAL 
STP 
ClA 
SUB 
NlT 
ALS 
STD. 
TTR 

STOPCL FRM71320 
CALLING SEQUENCE ••• CAll STOPCltJI FRM71330 

• 
S TP 1,4 
JOBTM,4 
NEWT 
**,4 
1,4 
PRFX 
NEwT 
CNTRl 
PRFX 
18 
1,4 
2,4 

O=FORTRAN TYPE 
NON-lERO=MAO TYPE 

FRM71340 
FRM71350 
FRM71360 
FRM1l370 
FRM1l380 
FRM71390 
FRM71400 
FRM71410 
FRM71420 
FRM71430 
FRM71440 
FRM71450 
FRM71460 
FRM1l470 
FRM71490 

•••• * •••••••• _* ••••••••••• __ ••••••••••••••••••• _ •••••• * ••••••••••• ~ ••••• FRM11S00 
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.. 
if .. .. .. .. 

.. 

.. 

.. 

... .. 

rIMER SYN 
SXA 
CAL 
STf' 
CAL" 
"llT 
ARS 
SL" 

LXA 
TXL 
SXD 
CAL 
STZ 
COM 
XCl 
XCA 
ADD 
STO 
AXT 

CLK 1 CLA 
SUB 
STO 
TXI 

ClK2 TXH 
CAL 
ANA 
ALS 
ORA 
SUi 

LXA 
SXD 
SXD 
AXT 

CLK3 CAL 
ANA 
lAS 
TRA 
NOP 
TRA 

ClK4 TXI 
ClKS TXH 

lDQ 
STQ 
TRA 

SMLR lDQ 
CAL 
SU, 
TRA 

CLK6 CAL 

TIMER 
CAllING SEQUENCE ••• CALl TIMER(I,N) 

••• EXECUTE TIMER.(A.SI 
WHERE I GIVES TIME IN 60THS OF SE~OND FOR CLOCK 
BEFORE ALARM. N CONTAINS LOCATION WHERE CONTROL 
AFTER ALARM CLOCK GOES OFF. .. 
CLKIO.l 
1,4 
PRFX 
1.4 TIME INTERVAL IN SECONDS 
PRFX 
18 O=FORTRAN. NON-lERO=MAD 
NEWINT TIME INTERVAL IN 60THS OF A SECOND 
COMPUTE ELAPSED TIME FROM lAST READING 
NTBl,l NO. OF OPENINGS IN TABLE 
ClKIO,I,O TABLE FUll 
CLK2,l 
ClKRD 
ClKRD 

LSTSET 
TMUSED 
N,l 
TMTSl,l 
TMUSEO 
TMTBl,l 
",+1,1,-1 
CLKltl .... " 

-TIME lEFT IN AC 
LAST SETTING-TIME LEFT 
=TIME USED IN 60THS OF SECOND. 

OECREASE TIME LIMITS 
ON ALL ENTRIES 
IN THE TABLE 

2,4 PICK UP LOCATION 
=077171 
IB TO TRANSFER TO WHEN CLOCK GOES OFF 
NEWINT 
TEMP 
SEARCH FOR PROPER POSITION IN TABLE. 
NTBL,1 
ClKS,l 
CLK8,1 
N,l 
TMTlll tl 
=0771711 
NEWINT 
CLK4 

SlI.lR 
*+1.1,-1 
ClK3,!,,," 
TEMP 
TMTBl'} 
ClK9 

IF NEW INTERVAL IS lESS 
THAN REST THAT ARE 
IN THE TABLE 

FOUND A lARGER VALUE. INSERT NEW VALUE 
IN TABLE AND PUSH DOWN THE REST • 
TMTBl,l 
TEMP 
TMTlll,! 
ClK1 
TMTBl,l 

TO RUN 
IS SENT 

FRM1l510 
FRM71520 
FRM71530 
FRM1l540 
FRM71550 
FRM71560 
FRM71570 
FRM71580 
FRM1l590 
FRM71600 
FRM71610 
FRM1l620 
FRM1l630 
FRM1l640 
FRM71650 
FRM1l660 
FRM1l610 
FRM71680 
FRM1l690 
FRM1l100 
FRMll1l0 
FRM11720 
FRM71730 
FRM1l140 
FRM1l1S0 
FRM7176C 
FRMll770 
FRM1l780 
FRM71790 
FRM71800 
FRM71810 
FRM71820 

AFRMllB30 
FRM71840 
FRM71850 
FRM71860 
FRM71810 
FRM1l880 
FRfooI1l890 
FRM719CO 
FRM71910 
FRM71920 
FRM71930 
FRM71940 
FRM719S0 
FRM1l960 
FRM1l970 
FRM1l980 
FRM1l990 
FRM720CO 
FRM72010 
FRM72020 
FRM72030 
FRM72040 
FRM12050 
FRM72060 
FRM72010 
FRM72080 
FRM72090 
FRM12100 



STQ 
XCL 

CLK7 TXI 
CLK8 TXH 

STC 
CLK9 TXI 

SXA 
* 

CLA 
SUB 
SUB 
STO 
XCL 
ANA 
SLW 
COM 
STO 

CLKlO AXT 
TRA 

TMUSEO 
NEWINT 

TEMP 
PRFX 
N EQU 
TMTBL BES 
NTBL PZE 

TMTBL,l 

*+1.1,-1 
CLK6,1.** 
TMTBL,1 
*+lrl.-l 
NTBL.l 
SET CLOCK FOR NEW VALUE 
TfilLEfT 
TMUSEO 
Ct.KRD 
TMLEFT ADJUST TOTAL TIME COUNT 

LOWEST INTERVAL IN MQ 
=0777777 
LSTSET 

CLKRD RESET (51 TO NEW VALUE 
..... 1 
3,4 EXIT 

10 
N 
N . 
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FRM72110 
fRM12120 
fRM12130 
FRI'I72140 
fRM72150 
fRM12160 
fRM12170 
fRM72180 
FRM12190 
FRM72200 
FRM72210 
FRM72220 
FRM12230 
FRM72240 
FRM72250 
FRM72260 
FRM12270 
FRM72280 
FRM72290 
FRM123CO 
FRM72310 
FRM72320 
FRM72330 
FRM72350 
FRI'I12360 
FRM12370 

•••••••••••• * •••••••••••••• ** ••••••••••••• *** ••••••••••••••••••••••••••• FRM12380 
* KILLTR FRM12390 
* CALLING SEQUENCE ••• CALL KILLTR fRM12400 
* KillS LAST TIMER ALARM CLOCK SETTING FRM72410 
* EXCEPT IF LAST SET FOR JOB TIME SETTING. FRM12420 
.. FRM12430 
KILLTR SYN * FRM72440 

SXA CLI.l FRM12450 
LXA NTBL.l FRM12460 
TXI "+1.1,1 FRM12470 
CAL TMTeL,l FRM724eo 
STP PRFX FRM72490 
lET PRFX fRM725CO 

TRARTN TTR RTN FRM72510 
STZ KILLOV FRM12520 
TNO "+2 FRM12530 
STL KILLOV FRM72540 
CAL CLKRD fRM72550 
COM FRM12560 
XCL FRM72570 
XCA fRM72580 
ADD LSTSET FRM72590 
STO LSTSET FRM72600 
CAL TRARTN FRM726l0 
ALS 18 FRM72620 
STD TMTBL.l FRM72630 
NlT KILLOV FRM72640 
TOV "+1 FRM72650 
LXA CLI.l FRM72660 
TTR FROM7 TREAT AS IF TRAP FROM 7. FRM72670 

KILLOV FRM72680 
.. FRM72690 
.. JOB TIME SETTING CANNOT BE KILLED. FRM127CO 

RTN LXA CLI,l FRM72710 
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TTR 1,4 FRM12120 
* FRM12130 ............................................ _.*_ ......... **** ••••••••••• FRM72740 

* RSTRTN FRM12150 .. CALLING SEQUENCE ••• CALL RSTRTN FRM72760 
RSTRTN SYN * FRM72110 

CAL * FRM72780 
ALS 2 FRM72790 
CLA SPQ FRM12800 
ALS 2 FRM72810 
ORA LOGAC FRM72820 
NIT OVFl FRM72830 
TOV *+1 FRM12840 
LOC MC FRM12850 
LXA Cll,l FRM12860 
LXA CL2,2 FRM72810 
LXA CL4,4 FRM12880 
HR* 6 FRM72890 

•••••••••••••••••••••••••••••••••••••••••••••••• * ••••••••••••• ** •• ** •••• FRM729CO .. .. 
* .. 
(FRM11 

FROM1 

CLKL 

CLKM 

SYN 
SYN 
SXA 
SXA 
SXA 
STl 
STQ 
SLW 
ARS 
STO 
TNO 
STL 
LXA 
TXI 
CAL 
POX 
SXA 
ALS 
PBT 
TTR 
TTR 
SXA 
SXO 
AXT 
CLA 
SUB 
STO 
TXI 
TXH 
ANA 
SLW 
CLA 
SUB 
STO 
CAL 
SLW 
COM 

EXTERNAL REGISTERS REFERENCED 
CLKRD 5 
ENTRY FROM 7 AFTER CLOCK HAS GONE OFF. 

.. 
* 
CLl,I 
CL2,2 
CL4,4 
OVFl 
Me 
LOGAC 
2 
SPQ 
*+2 
OVfl 
NTBL,I 
*+1,101 
TMTBL,l 
0,2 
TRAO,2 
2 

*+2 
CLKN 
NTBL,I 
CLKM,l 
N,l 
TMTBL,I 
LSTSET 
TMTBLol 
.+1,1,-1 
CLKL tI, ... 
=0117111 
NEWINT 
TMLEFT 
LSTSET 
TMLEFT 
NEWINT 
LSTSET 

SAVE LOGICAL ACCUMULATOR 

SET TRANSFER 
LOCATION. 

GO TO MONITOR SETTING. DONT RESET CLOCK 

REVISE PREVIOUS 
ENTRIES IN THE TABLE. 

USE LAST ENTRY IN TAIlLE 
FOR NEW SETTING 
REVISE TOTAL TIME 
LEFT FOR JOB. 

UPDATE LSTSET AND 
CHANGE SETTING OF 
LOCATION 5 TO NEXT 

FRM12910 
FRM12920 
FRM72930 
FRM72940 
FRM12950 
FRM72960 
FRM12910 
FRM12980 
FRM12990 
FRM13000 
FRM13010 
FRM13020 
FRM13030 
FRM13040 
FRM13050 
FRM73060 
FRM13010 
FRM13080 
FRM13090 
FRM13100 
FRM13110 

AFRM73120 
IlFRM13130 
CFRM13140 
DFRM73150 

FRM13160 
FRM13170 
FRM73180 
FRM13190 
FRM13200 
FRM13210 
FRM13220 
FRM73230 
FRM73240 
FRM13250 
FRM13260 
FRM13270 
FRM13280 
FRM13290 
FRM73300 
FRM73310 



.. 

it 

.. .. 
" .. 

ClKN 

CLl 
Cl2 
Cl4 
TRAD 
OVFl 

SPQ 
lOGAC 
MQ 

STO 

SYN 
AlS 
ClA 
AlS 
ORA 
NlT 
TOV 
LDQ 
RCT 
AXT 
AXT 
AXT 
TTR 

END 
FAP 

ClKRD ENTRY IN THE TABLE. 
RESTORE MACHINE CONCITIONS 
* 
2 
SPQ 

TURN ON OVERFLOW lIGHT 

2 RESTORE 
lOGAC 
OVFl 

**,1 
*".2 
.... ,4 ... 

+. Q, AND S 

RESTORE INDEX REGISTERS 

DUMMY INPUT-OUTPUT ROUTINE FOR IBM MONITOR 
CHANGES PRINT STATEMENT TO WRITE OUTPUT TAPE 2 
CHANGES READ STATEMENT TO READ INPUT TAPE 4 
lBl DUMIO 
ENTRY (CSHI 
ENTRY tSPHl 

tSPHl ClA TwO 
TRA.. StSTHMl 

(CSHI ClA FOUR 
TRA" $(TSHfI) 

TwO OCT 200COOO 
FOUR OCT 40CCOOO 

END 
.. lISTB 
.. SYMBOL TABLE 
.. LABEL 
CMAIN1I6 
C STRESS III 6 lINK CHAIN VERSION 

DIMENSION Yt6,61,T(6,6I,Qt6,6I,U(361,IUt361,SYPA(40),FIllt51 
COMMON U.T,Q,CHECK,NMAX,INORfI,ISOlV,ISCAN,IIII,IMOD,llINK,ICONT, 

lISUCC,SYPA,NJ,NB,NDAT,ID,JF,NSQ,NCORD,IMETH,NlDS,NFJS,NSTV 
2,NMEMV,IPSI,NMR,NJR,ISODG,NDSQ,NDJ,SDJ,NPR,NBB,NFJSl,JJC,JOC, 
3JMIC,JMPC,JlD,JEXTN,MEXTN,lEXTN,JLC,NlDSI,IYOUNG,ISHER,IEXPAN, 
4IDENS,NBNEW,Flll, 
5NAME,KXYl,KJREl,JPlS,JMIN,MTYP,KPSI,MEMB, 
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FRM73320 
FRM73330 

AFRM73340 
FRM73350 
FRM73360 
FRM73.310 
FRM733BO 
FRM73390 
FRM734CO 
FRM73410 
fRM73415 
FRM73420 
FRM73430 
fRM73440 
fRM73450 
FRM73460 
fRM73470 
fRM73480 
fRM73490 
fRM73500 
fRM73520 

6l0ADS, INPUT,KS,KMKST,KSTDB,KATKA,KPPlS,KPMIN,KUV,KPPRI,KR,KMK, 
7KV,K33,LA2R ,lA2RT,NV ,NTP ,NSCR7,NSCRB,NSCR9,NSCRIO,KDIAG,KOFD 
8G,IOFDG,lDNM,MEGAO,JEXT,JINT,KUDBP,KMEGA,KPDBP,JTYP,MTYPl,KB,MlOAD 
9,JlOAD,KATR,lEXT,KYOUNG,KSHER,KEXPAN,KDENS 

15 
33 

34 
35 
36 

40 

EQUIVAlENCEIUtl),IUtl),Ytlll 
IFtlNORMI33,15,33 
IFtISOlV-1140,36,75 
CAll PRERR(21 
IFtISOlV-l)36,36,35 
IFtICONTI36,10.36 
CAll PRERR(3) 
ISCAN-=2 
CAll PHASIA 
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ISCAN=[SCAN 
GO TO 150,10),[SCAN 

50 [SUCC=[SUCC 
GO TO 110,60),[SUCC 

60 [FIICONT)36,10,36 
10 CALL CHAINI2,A4) 

15 [SUCC=[SUCC 
GO TO 180,181,[SUCC 

18 CALL PRERRI51 
GO TO 60 

80 [FI[CONTI85,82,85 
85 CALL PRER216,ICONT,0) 

GO TO 40 
82 CALL PRERR(6) 
10 CALL STOPCLIITIME) 

lTIME=lT[ME/60 
CALL PRER214,ITIME,0.) 
GO TO 40 
END 

• LIST8 
• LAB EL 
CPHASIA VERSION 3 PHASIA FENVES - LOGCHER - MAZZOTTA JAN 17, 1964 

SUBROUTINE PhASIA 
DIMENSION LABL(12),BETAIB5),SYSFILI27),PRBFILI31,CWFIL(49),UI991, 

1IUI21 
DIMENSION BI61 
COMMON U,IU,A,IA,lABL,BETA,K,ITABLE,J,NE,ITS,IB,IS,IL,INOEX,IN, 

lCHECK,NMAX,INORM,ISOLV,ISCAN,III,IMOO,JJJJ,ICONT,ISUCC,iMERG,TOP,N 
21,Nl,NT,NREC,TN,LFIlE,TOlER,IPRG,IRST,IRlO,IRPR,SYSFI L, 
lNJ,NB,NOAT,ID,JF,NSQ,NCORO,IMETH,NlOS,NFJS,NSTV,NMEMV,IPSI,NMR,NJR 
4,ISOOG,NOSC,NOJ,JPOBP,JUOBP,NBB,NFJSl,JJC,JOC,JMIC,JMPC,JlO,JEXTN, 
5MEXTN,LEXTN,JLC,NlOSI,IYOUNG,ISHEAR,IEXPAN,IDENS,INNN,NlOG 

COMMON JTSTAB,PRBFIL, 
6NAME,KXYZ,KJREL,JPLS,JMIN,MTYP,KPSl,MEMB,lOADS,MODN,KS,KMKST,KSTOB 
7,KATKA,KPPlS,KPMNS,KUV,KPPRI,KR,KSAVE,KSl,KS2,KS3,KS4,KS5,KS6,KS1, 
8KS8,KS9,KSIO,KDIAG,KOfOG,KAO,lOADN,MEGAO,JEXT,JINT,KUOBP,KMEGA, 
9KPOBP,JTYP,MTYPl,KB,MLOAO,JlOAO,KATR,LINT,KYOUNG,KSHEAR,KEXPAN 

COMMON KOENS,CWf[L 
EQUIVALENCEIU,IU,A,IAI,(U(2I,IU(2I,lA8l),(U(14I,BETA),(U(99),K,BK) 

f LIST1,lIST2,lIST4,lIST1,LISTB,lISTIO,lISTI1 
B BIll:OOOOOOOOOOOI 
B B(21=C00000000002 
B B(31=000000000004 
B B(41=000000000010 
B B161=000000000017 

fFLAG=O. 
CALL PRERR(l) 

C fIRST WORO 
C 

10 IX=O 
J=O 
M=l 

II Il=MATCH(lISTI,K,MI 
GO TO (12,14,91,96,15,161,11 

12 IX=IX+l 
If(IX-121 13,10,10 

13 M=O 
GO TO 11 

14 J=K 
IF(ITABlE-ll 98,100,200 



C 
C 
C 

C 

15 

16 
11 

100 

C 
200 

C 
C 

.300 

C 
C 
C 
C 

.301 

302 
304 
305 

400 
401 

402 
C 

430 
B420 

C 
403 
404 
4041 

C 
405 
8401 

409 
410 

B 

C 
411 

B 

Kl=K 
GO TO 11 
IFlKl-4) 11,11,95 
ITABlE=O 
GO TO (100,100,300,400,500,600,100,800,900,1000.1100.1200.1300.140 

10.1500,1600.1100.1BOO.1900.2000),K1 

MEMBER 
SECOND WORD FOR MEMBER 
CAll /IIEMDAT 
NE=NE 
GO TO(10,48.81,91~92.96.97.98.99,85,95,94,90),NE 

SECOND WORD fOR JOINT 
CAll JTDAT 
NE=NE 
GO TDlI0,48,90,91,92.93.98,99,96.91I,NE 

fIRST WORD NUMBER 
12=MATCHIlIST4,K ,41 
GO TO 199,98,97,96,301,951,12 
K2=K 
13=MATCHIO,K ,21 
GO TO 199,302,91,96,94,951,13 
K3=K 
GO TO 1305,lOl,ISCAN 
K4=1 
CAll SIZEO(K2.K3,K41 
IFIK4-2) 10,90,90 

fiRST WORD TABULATE 

READ WORDS 
flAG=O.O 
12=MATCHIlIST2.K.0) 
GO TO 1403,98.97.96 ,402.951,12 
IFIK-5)420,1720,430 
RESULTS REQUESTED 
IFIK-61401.420,401 
FlAG=FlAG+B 1 K I 
GO TO 401 
PROCESS REQUE:STS 
GO TO (404,10),ISCAN 
IfllCONTI 4041.405,4041 
IRPR=1 
CALL ALOCAT(lOADS,JlC) 
GO TO (91 ,411.410,4151.11400 
NORMAL 
IF(JlCI410.407.409 
FfLAG=fFlAG+FlAG 
GO TO 10 
CAll ALOCAT(LOADS,JLC) 
JS=lOADS+JlC 
JT=IUIJSI+1 
UIJT'-U(JTI+FlAG 
GO TO 421 
CHANGE 
JS=lOADS+JLC 
JT=IUIJSI+l 
UlJT)=IUIJT)*1717777000001+FlAG 
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GO TO 421 
C DElETE 

415 JS=LOAOS+JLC 
JT=lU(JSI+l 

8 U(JTI=-(-(UIJTII+FLAGI 
421 CALL RElEASILOAOS,JLCI 

GO TO 10 
C 
C lOADING 

500 GO TO 1524,l01,ISCAN 
524 IFIICONTI 501,502.501 
501 GO TO (91,506.511.506).IMOO 
502 IFINLOSI 503.86,503 
503 JlO=JlO+l 

IFIJLO-NLDSI 504.504.85 
504 CALL OEFINEILOADS.JLO.24.0.0.11 

CAll AlOCAT(lOAOS.JlOI 
NlOG=NlOG+l 
l=lOADS+JlO 
IK=IU(lI+l 

8 UIIKI=UIIK)+FFlAG+lOOOOOOOOOOO 
lUIIK+1I=10 
l2=MATCH(lIST1.K.01 
IF(12-5)513.520.513 

520 IF(K-191513,521.513 
521 IUIIKI=IUIIK)+3276B 
513 IK=IK+l 

DO 505 IX=I,12 
M=IK+IX 
NM=KBUF+IX 

505 IUIMI=IUINMI 
JLC=JlD 

530 CALL RELEASILOADS,JlCI 
GO TO 10 

506 12=MATCH(O,K,21 
IF112-21 85,507.85 

507 JLC=K 
IFIIMOD-2150B, 10.50B 

SOB CAll ALOCATILOADS.JLCI 
L=LOADS+JLC 
IK"'IUIlI+l 
CALL UPADPIUIIK),LTYP,NlD.AI 
lUIIKI=o 
IFILTYP-21522,523.522 

522 00 510 IX=l,NlO 
M=lOAOS+JLC 
M=IUIMI+l4+IX 
IFIIUIMII 509,510,509 

509 CALL UPADPIIUIMI,INDEX,IPL,JAI 
GO TO 15091,5092,5092,5092,50911,INDEX 

5091 CALL AlOCATIJLOAO.JAI 
CALL RElEASIJLOAD,JAI 
ll=JLOAO+JA 
GO TO 5093 

5092 CALL ALOCATIMLOAD.JAI 
CALL RElEASIMlOAD,JAI 
ll=MlOAO+JA 

5093 LM=IUIlll+2 
IU(lMI=IUILMI-1 
LM=IUILLl+lPL 



C 

IUIlMI=O 
510 CONTI NUE 
523 CAll OEFINEIlOAOS,JlC,I,Q,0,11 

NloG=NloG-l 
GO TO 530 

511 Jlo=Jlo+l 
IFIJlo-lEXTNI 504,504,512 

512 CAll SIZEoI4,JlO,21 
GO TO 504 

C STRUCTURE 
C 
C STORE PROBLEM TITLE 

600 CAll RSClCK 
CAll STARTI5,301,NMAXI 
11'400=1 
I SCAN= 1 
ISOlV=1 
I=MATCHIKBUF,0,51 
CAll DEF{NEtNAME,12,O,O,ll 
CAll AlOCATtNAME) 
DO 601 1=1,12 
JS=NAME+I 
JT=KBUF+I 

601 UIJSI=UIJTI 
CAll RElEASINAMEI 

C INITIAL CHECK 
B CHECK=000006774100 

GO TO 10 
C 
C IIETHOD 
C 
C READ SECOND WORD AND SET IMETH 

700 12=MATCH'1 llSn,K,O 1 
GO TO t99,98,97,96,701,95),12 

101 GO TO (96.102,103,96,96I,K 
102 IMETH=l 

GO TO 104 
703 IMETH=2 

C TESTS 
704 GO TO (706,90,90,901,IMOo 

BI06 CHECK=CHECK+000000000040 
GO TO 10 

C 
C 
C 
C 

BOO 

801 

802 

803 

804 

805 
806 

TYPE 

READ TWO WORDS AND FINO TYPE, SET NCORo,JF 
12=MATCHIlIST11,K,OI 
GO TO 199,98,97,96,801,951,12 
ISOoG = 0 
GO TO 1802,803,96,96,96),K 
JT=O 
HCORO=2 
GO TO 804 
JT=3 
NCORO=3 
13=MATCHtlISTll,K,OI 
GO TO 199,98,97,96,805,951,13 
GO TO 196,96,806,807,808),K 
JT=JT+1 
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801 

80S 
809 
S10 

Sll 

ISOoG = 1 
GO TO S09 
JT=JT+2 
GO TO S09 
JT=JT+3 
GO TO {S10.S11,811,811,812,89),JT 
JF=2 
GO TO 813 
JF=3 

812 
C 

813 
C 

GO TO 813 
JF=6 
TESTS 
GO TO {S20,S14,90,90),IMOO 
CHANGE TEST TO BE INSERTED HERE 
GO TO B20 

B 

C 

814 
820 
821 

S22 
823 

GO TO {S21,10I,ISCAN 
ID=JT 
IF (ISOOGI 823,822,823 
ISODG = JF 
NSQ=Jf-JF 
CHECK=CHECK+000000000020 
GO TO 10 

C MODIFICATION 
C 
C READ THIRD WORD, TEST, CALL RESTORING SUBROUTINE 

900 I2=MATCH(LISTIO,K,41 
GO TO (99,9S,91,96,901,951,12 

901 GO TO (903,10),ISCAN 
903 GO TO (904,905,96I,K 

C fIRST-RESTORE 
904 CALL RESTOR 

IRST=l 
GO TO 906 

C lAST-REAllOCAT 
905 CALL AlOCAT(KXVZI 

CALL ALOCAT(JPlSI 
CALL ALOCAT(JMINJ 
CALL AlOCAT(KPSII 
CALL ALOCAT(JTVPI 
CAll AlOCAT(MLOAD,OI 
CALL ALOCAT(JLOAD,OI 
CALL ALOCAT(lOADS,OI 
IRPR=O 
IRST=O 
IRLD=O 

C STORE NAME 
906 I=MATCH(KBUf,0,5) 

C 

CALL DEfINE(MODN,12,O,O,ll 
CALL AlOCAT(MODN) 
DO 901 1=1,12 
JS=MODN+l 
JT=KBUF+l 

901 U(JSI=U(JTI 
CALL RELEAS(MODN) 
ISOlV=l 
GO TO 10 

C MODIFIERS 
C 



( 

1000 

( 

1100 

( 

1200 

( 

( 
( 
( 

1300 
1310 

1311 

( 

1301 
1302 
1303 
1304 
1308 

( 

( 

( 
( 

1305 
1306 

1400 
( 

1500 

( 

1600 

C 
1100 

1701 
1702 

C 
1120 
1721 

1704 
1703 

C 
1800 
1807 
1808 

1801 

1802 

(HANGE 
110100=2 
GO TO 10 
ADDITION 
110100=3 
GO TO 10 
DELET ION 
110100=4 
GO TO 10 

SOLVE 

READ THIRD WORD 
IFIISOLV-l1 1310,1311,1310 
ISUCC=2 
GO TO 1308 
I2=MAT(HILISTIO,K,4) 
GO TO (1302.1301,1301.1301,1305,1301),12 
ERROR INTERPRETED AS BLANK 
CALL PRERR (7) 

GO TO 11303,13081.ISCAN 
ICONT=O 
(ALL PHASIB 
RETURN 
SOLVE THIS PART 
GO TO 11301.1301,13061,K 
ICONT=ICONT+l 
GO TO 11304,101,ISCAN 

STOP 

CALL EXIT 
PROBLEM FINISHED, RETURN AND END 
ISCAN=2 
GO TO 1308 
OUTPUT MODE 
IMOD = 2 
GO TO 10 
SELECTIVE PRINTING 
12 = MATCHILIST2,K,01 
GO TO 110,1704,97,96,1701,17(0),12 
IFIK-511702,1720,1700 
K2=5-K 
IFIKPPRII1700,8B,1700 
PRINT DATA 
GO TO (1721,10),IS(AN 
CALL OPRINT 
CALL PRERR 111 
GO TO 10 
GO TO (1703,17001,ISCAN 
CALL SELOUT(JLC,K2,K) 
GO TO 1700 
CONSTANTS 
IF(.IMOD-4118C7,90,90 
IM=O 
12 = MATCHILIST8,K,01 
GO TO (10,1830,1801,96,1802,18081,12 
VALUE = BK 
GO TO 1808 
GO TO 11803,1804,1806,1806,1806,18061,K 
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1803 

1604 
1841 

1805 

1806 

1830 
1831 
1832 
1833 
1834 

1835 

1836 

C 
1900 
1912 

1901 

1902 
1903 

1907 

1904 
1950 

1951 

1952 

1953 

1911 

1905 

1906 

UIIJI ,. VALUE 
GO TO 1808 
GO TO 11841,1808),ISCAN 
CAll AlOCATIUIIMl1 
CAll RElEASIUIIMl1 
00 1805 1 = l,MEXTN 
Il " IUIIMI+I 
UI III = UIIJI 
IUIIJ) = 1 
GO TO 1808 
IJ " K+188 
1M = IJ+51 
CAll DEFINEIUIIM},MEXTN,O,O,11 
GO TO 1808 
IFIIMl 98,98,1831 
GO TO 11832,1808),ISCAN 
IFIK-MEXTNI 1835,1835,1833 
IFIICONTI 1834,1836,1834 
CAll SIIEDI2,K,2l 
CAll DEFINEIUIIMI,MEXTN,O,O,II 
CAll AlOCATIUIIMl) 
CAll RElEASIUllMll 
IUIIJI = 1 
Il = IUIIMI+K 
UtIli = VALUE 
GO TO 1808 
CAll PRERR 1311 
GO TO 1808 
COMBINATION lOADING 
IFIJlCI 1912,86,1912 
GO TO 11901,10l,ISCAN 
CAll AlOCATllOADS,JlC) 
l=lOADS+JlC 
IK=lUlll+l 
CAll UPADPIUIIKI,lTVP,NlD,AI 

IF I lTVP-2)84,1902,84 
IFIICONTI1925,1903,1925 
IT=O 
IB=O 
12=MATCHIlIST11,K,O) 
GO TO 11920,1904,1908,1907.1907,1907).12 
IFIJlC-KI 1950,1950,1953 
CAll PRER2(18.JlC,KI 
IFIIB-IT) 1951,1951,1952 
12=MATCHIlIST11,K.0) 
GO TO (1920,1904,1907,1951,1951,1951),12 
16=IB-1 
GO TO 1907 
IT=IT+l 
Il: IT 
NlS=IUIlK+lI 
IFI2*INlD+Ill-NlSI1906.1906,1905 
NlS=NlS+I0 
lUIIK+lI=NlS 
CAll OEFINE(lOADS.JlC.NlS+14,O.O.I) 
l=LDADS+JLC 
IK=lUIll+l 
IFIIB-ITI1906,1906.1909 
IS=IK+12+2*(NlD+IT) 
IUIIS)=K 



1908 

1909 

1920 
1921 

c 

1910 

1925 
1937 
1926 

1927 

1928 
1939 
1929 
1930 

1931 

1932 

19.33 
1934 

1935 

C 
2000 

c 

2001 
2002 

C 
99 

98 

97 

96 
48 

95 

94 
850 

51 

93 
B 

GO TO 1907 
IB=IB+l 
IFIIB-ITI1909.1909,1910 
IS=IK+13+2-(NLO+IS) 
UIISI=BK 
GO TO 1907 
IUtIKI=IUtIKI+IT 
CALL RELEASILOAOS.JLCI 
GO TO 10 
IL=IB 
GO TO 1911 
GO TO 191.1937.1903,1937I,IMOD 
I-IOLD=O 
12=MATCHILIST11,K,OI 
GO TO 11921.1927.1933,1926,1926,19261.12 
DO 1928 1=I,NLD 
IT=IK+12+2-1 
IFIK-IUIITII1928.1939.1928 
CONTINUE 
IFIIMOD-2191.1929,1932 
IFII-IOLDI1931.1930,1931 
II-IOLD=2 
GO TO 1926 
II-I0LD=1 
UI IT+ll=HOLD 
GO TO 1926 
IUtlTl=O 
GO TO 1926 
IFtIHOLD-211935,1934,1935 
UI JT+ll=BK 
GO TO 1926 
I-<OLD=BK 
GO TO 1926 
CHECK JOINT STABILITY 
SET PARAMETER 
JTSTAB=1 
IFIICONTI 2001.10.2001 
GO TO 191.10.10.20021.IMOO 
JTSTAB=O 
GO TO 10 

ERROR MESSAGES PRINTED WITH SUBROUTINE PRERR 
1=14 
GO TOI50,50,50.101.IMOO 
1=9 
GO TO 50 
1:12 
GO TO 50 
CALL PRER219,O,BKI 
1=7 
GO TO 50 
I:B 
GO TO 50 
1=10 
CI-IECK=CHECK*777177773777 
CALL PRERR I II 
GO TO 10 
1=30 
CI-IECK=CHECK*777777677777 
GO TO 51 
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92 
6 

1=31 
CHECK-CHECK*111111511171 
GO TO 51 

91 1-11 
GO TO 52 

90 
652 

1-29 
CHECK=CHECK*777777137771 
GO TO 51 

B 

B 

B 

8 

B 

* 

89 

86 

85 

81 

88 

84 

1=13 
CHECK=CHECK*717171167717 
GO TO 51 
1-18 
CHECK=CHECK*171117311171 
GO TO 51 
1=32 
CHECK=CHECK*717171151711 
GO TO 51 
1=33 
CHECK=CHECK*111717117577 
GO TO 51 
1=21 
GO TO 51 
1=28 
CHECK=CHECK*771711157177 
GO TO 50 
ENO 

FAP 
LBL LIS TS 
COUNT 20 
ENTRY L1STl 
ENTRY L1ST2 
ENTRY L1sn 
ENTRY LISl't 
ENTRY L1ST5 
ENTRY L1ST6 
ENTRY L1ST7 
ENTRY L1ST8 
ENTRY L1SHO 
ENTRY L1STl1 

L1sn DEC 20 
BCI 9,MEMBEROJOINTNUMBERTABULALOADINSTRUCTMETHODOOTYPEMODIfl 
BCI 9,CHANGEADDITIDELETIOSOLVEOOSTOPFINISHSELECTOPRINTCONSTA 
BCI 2.COMBINOCHECK 

L1ST2 DEC 8 
BCI 8,DISPlADISTORREACTIFORCESOODATAOOOALLMEMBEROJOINT 

LlSB DEC 6 
BCI 6,COORDIRELEASOLOADSOOLOAODISPLANUMBER 

L1ST4 OEC 4 
BCI 4,JOINTSMEMBERSUPPORLOAOIN 

LlST5 DEC 31 
BCI 9,OOOOOXOOOOOYOOOOOlOFORCEMOMENTDISPLAROTATIOOOOOAOOOO01 
BCI 9,OOOENDOSTARTCONCENUNIFORLINEAROOOOOPOQOOOWOOOOWAOOQQWB 
BCI 8,OOOOLAOOOOLBOOOOOSOOOOOFSUPPOROOFREEOOAREAlNERTI 
8Cl 8,OOOOOLLENGTHOSTEELOOBETAOOOOAXOOOOAYOOOOAlOOOOIX 
BCI 3,OOOOIYOOOOIlDISTOR 

L1ST6 DEC 16 
BCI 9,00FROMOOGOESNUMBERINCIDEPROPERRELEASCONSTRDISTORCOLOAD 
BCI 7.0LOADSPRISMASTIFFNFLEXIBVARIA80STEELOOOEND 

Llsn DEC 5 
8CI 5,PRISMASTIFFNFLEXIBOSTEELVARIAB 



L1ST8 DEC 
BCI 

LlSTlO DEC 
BCI 

L1STlI DEC 
BCl 
END 

6 
6,000AllOOOBUTOOOOOEOOOOOGOOOCTEDENSIT 
3 
3,QFIRSTOOlASTOOPART 
5 
5,QPlANEOSPACEOTRUSSOFRAMEOOGRID 

* LIST8 
* lABEL 
CMEMoAT OF PHASIA STRESS III FENVES-lOGCHER-MAllOTA NOV. 19,1963 

SUBROUTINE MEMDAT 

F 

c 

DIMENSION lABl(12),BETAI85I,SYSFllI27I,PRBFllI6),CWFllI49I,UI99I, 
lIU(2) 

COMMON U,IU,A,IA,lABl,BETA,K,ITABlE,J,NE,ITS,IB,IS,Il,INDEX,1N, 
lCHECK,NMAX,INORM,ISOlV,ISCAN,III,IMOo,JJJJ,ICONT,ISUCC,IMERG,TOP,N 
21,Nl,NT,NREQ,TN,lFllE,TOlER,IPRG,IRST,IRlD,IRPR,SYSFI l, 
3NJ,NB,NDAT,ID,JF,NSQ,NCORO,IMETH,NlOS,NFJS,NSTV,NMEMV,IPSI,NMR,NJR 
4,ISODG,NDSQ,NDJ,IPoBP,IUDBP,NBB,NFJSl,JJC,JDC,JHIC,JMPC,JlD,JEXIN, 
5MEXTN,lEXTN,JlC,NlOSI,IYOUNG,ISHEAR,IEXPAN,IDENS,PRBF Il, 
6NAME,KXYZ,KJREl,JPlS,JMIN,MTYP,KPSI,MEMB,lOAOS,MOON,KS,KMKST,KSTDB 
7,KATKA,KPPlS,KPMNS,KUV,KPPRI,KR,KSAVE,KSl,KS2,KS3,KS4,KS5,KS6,KS7, 
8KS8,KS9,KSI0,KoIAG,KOFDG,KAO,LOAON,MEGAO,JEXT,JINT,KUDBP,KMEGA, 
9KPDBP,JTYP,MTYPl,KB,MLOAO,JlOAD,KATR,lINT,KYOUNG,KSHEAR,KEXPAN 

COMMON KDENS,CWFIl 
EQUIVALENCEIU,IU,A,IAI,IUI21,IUI2I,LABll,IUI14I,BETAI,IUI99I,K,BKI 
DIMENSION IHOlOI121,HOlD(64) 
lIST5,lIST6,lISTll 
NE=1 
IFIITABlE-I) 100,115,96 

100 I2=MATCHllIST6,K,01 
GO TO 11281,101,91,96,102,1041,12 

101 J=K 
GO TO 100 

102 IFIK-31 103wl00,103 
103 K2=K 

104 IFIJII14,105,114 
105 ITABLE;1 

JIB=O 
NSS=O 
KN=K2 
GO TO 199,99,99,10,106,10,10,10,10,10,158,158,158,158,158,10I,K2 

106 00 107 1=1,12 
107 IHOLDI 1 1=0 

00 108 1=1,64 
108 t;OlDIII=O. 

JHOlD=O 
GO TO 100 

114 JIB=O 
NSS=O 
KN=K2 

115 
116 
117 
118 

IFIJ-MEXTNI 118,118,116 
IFIICONTI 92,92,111 
CAll SIlEDI2,J,21 
GO TOI120.120,96,120,l09,130,131,150,151,151,158,158,158,158,158, 

1 154loKN 
109 12=MATCHllIST6,K,OI 

GO TO 199,98,97,96,110,1581,12 
110 K2=K 

IFIK-I01 96,96,158 
~EMBER INCIDENCES 
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120 

121 

122 
123 
124 
125 

126 

127 

1281 
128 

C 
130 

131 
132 

1320 
133 
134 
135 

136 

137 

8 

138 

145 
8143 

8144 

146 
B 

C 
150 

151 
152 

153 

I3=MATCHIO,K3,2) 
IFII3-2) 128.121,96 
I3=MATCHIO,K4,21 
IFII3-21 99,122,96 
GO TO 1123,10l,ISCAN 
IFIICONTI 126,124,126 
JMIC=JMIC+l 
IJ=JPLS+J 
IU(IJ I=K3 
JJ=JMIN+J 
IUIIJI=K4 
GO TO 10 
IRST"'1 
GO TO 191,125,124,127),IMOO 
JMJC=JMIC-l 
JMPC=JMPC-l 
CALL ALOCATIMTVPI 
IJ=MTVP+J 
IU I I J 1=0 
CALL RELEASIMTVP) 
CALL DEFINEIMEMB,J,O,O,O,OI 
GO TO 10 
IFIJI 128,10,128 
GO TO 199,99,99,1271,IMOO 
MEMBER RELEASES AND CONSTRAINTS 
IX:l 
GO TO 132 
1X=2 
IG=2 
CALL READI IG,J I 
IFIITSI 98,13~O,98 
GO TOl133,10l,ISCAN 
IFIIG) 134,48,134 
IFIK2-61 97,136,135 
IA=IA-4096 
CALL ALOCATIMTVPI 
CALL RELEAS(MTVPI 
IFIICONTI138,137,138 
NMR=1 
IJ=MTYP+J 
lJIIJ)=UIIJ)+A 
GO TO 10 
IRST=l 
GO TO 191,145,137,1461,IMOD 
IF(IX-l) 99,143,144 
UIIJI=UIIJI-770000777777 
GO TO 137 
UIIJI=UIIJ)-007777771777 
GO TO 137 
IJ=MTYP+J 
UIIJ)=-I-(UIIJII+A) 
GO TO 10 
MEMBER DISTORTIONS AND LOADS 
INDEX=4 
GO TO 152 
INDEX=2 
IG=3 
CALL READI IG,J) 
GO TO 1153,10),ISCAN 
IF( IG) 10,48.10 



154 

155 

C 
158 

160 

1600 
161 

162 

163 
164 
165 
166 
1651 

1653 
1654 
1652 

1665 
161 

1671 

1672 

1673 

1674 
1675 
1676 

1677 

161B 

1679 

170 

171 
172 

173 
174 

INDEX = 3 
IF IITABLE-ll 155,152,155 
13 = MATCHIlIST6,K,OI 
GO TO 152 
MEMBER PROPERTIES 
IMlOT=K2-10 
IG=1 
GO TO 1160,170,170,180,1901.IMlOT 
CAll REAOtIG,JI 
IFIITSI 98,1600,98 
IFIIG-41 162,161,162 
K2=15 
GO TO 158 
N=6 
GO TO 1163,lCI,ISCAN 
IFIIGI 164,48,164 
IFIITABLE-II 1665,165,85 
IFIJ) 167,166,167 
DO 1651 1=1,I B 
HOlOII)=BETAIII 
IFIlL) 1654,1653,1654 
IL=12 
DO 1652 I=l,lL 
IHOLOI I1=LABlI II 
JIB=IB 
GO TO 10 
JIB=O 
CAll DEFINEIMEMB,J,N,0,Q,11 
CAll AlOCAT{MEMB,JI 
l=MEMB+J 
IFIJIB) 1671,1675,1671 
DO 1674 1=I,JIB 
IFIIHOlOIII-71 1672,1673,1673 
IJ=IHOLOIII+IUIll 
UI IJI=HOlDI I I 
GO TO 1674 
IJ=KPSI+J 
UIIJI=HOlOIII 
CONTINUE 
IFIIBI 1676,199,1676 
00 1679 1=1,18 
IFIlABllll-7) 1677,1678,1678 
IJ=lABlI I I+IUIU 
UI IJI=BETA 11) 
GO TO 1679 
IJ=KPSI+J 
UI IJI=BETA II) 
CONTINUE 
GO TO 199 
N=NSQ 
00 111 KKI=I,NSQ 
13=MATCHIlIST5.K,OI 
GO TO 1119,98,171,110,112,1121,13 
BETAIKKII=BK 
14=MATCHIO,K,OI 
GO TO 1179,98,173,96,94,95).14 
IFIJ) 1140115,114 
l=KPSI+J 
UIll=BK 
GO TO 170 
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C 

115 

119 
1193 

1791 

1192 

C 
180 
184 

181 
181 
186 
1861 

185 

182 

1821 
1822 

1828 

1823 

1824 
1841 

1825 

1826 
1821 

183 
1831 

1830 
1832 
1833 
1834 

1829 

HOlOll'=BK 
JHOlO=2 
GO TO 110 
IFIJI 1193,10,1193 
CAll OEFINEI~EMB,J,NSQ,O,O,ll 
CAll AlOCATIMEMB,JI 
l=MEMB+J 
00 1191 I=I,NSQ 
IJ=IUIlI+1 
UIIJI=BETAllI 
IfIJHOlO-21 199,1192,199 
l=KPSI+J 
UIlI=HOlOI 1 I 
GO TO 199 
STEEL SECTION 
VARIABLE SECTICN 
IFINSS1185,184,185 
I3=MATCHIlISTll,K,21 
IFII3-21181,181,94 
IFIITABlEI99,99,10 
IFIJI 1861,186,1861 
NSS=l 
NS=K 
I3=MATCHllIST11,K,OI 
N=1*NS 
IflJI 182,160,182 
CAll DEFINEIMEMB,J,N,O,O,II 
CAll AlOCATIMEMB,J) 
l=MEMB+J 
IfIITABlE-l) 183,1821,183 
IFIJIB) 1822,1831,1822 
NM=JIB/NS 
IFINM-711828,1828,87 
1=0 
IFIIHOlOII)-8) 1824,1823,1824 
IJ=KPSI+J 
UIIJI=HOlDIlI 
1=1 
IFINMI 1841,1831,1841 
DO 1825 IJK=l,NS 
00 1825 KK=.1,N'" 
IIT=KK+I 
IJ=IHOlOIIIT)+IUll)+1*IIJK-11 
IK=KK+NM*IIJK-ll +1 
UIIJI=HOlOIIKI 
IfIll 1831,1826,1831 
IFIJIB-NM*NSI 1831,1831,1821 
IJ=KPS1+J 
UIIJI=HOlOIJI8) 
GO TO 1831 

JIB=O 
CAll READ{lG,JI 
(FlITS) 98,1830,98 
GO TOl1832,10l,ISCAN 
IF(IGI 1833,48,1833 
IFIIB) 1834,199,1834 
NM=IB/NS 
IF(NM-1)1829,1829,87 
1=0 
IFllABlll'-81 1836,1835,1836 
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1835 IJ=KPSI+J 
UIIJI=BETAll) 
1=1 

1836 IFINM) 1842,199,1842 
1842 00 1837 IJK=l,NS 

DO 1837 KK=I,NI' 
I IT=KK+ I 
IJ=lABLIIITI+IUlll+7*IIJK-1) 
IK=KK+NM*{IJK-ll+I 

1837 U{ IJ)=BETAI IKI 
IF ( II 199,1838,199 

1838 IF IIB-NM*NS) 199,199,1839 
1839 IJ=KPSl+J 

IB=IB 
UI IJ)=BETA{ IBI 
GO TO 199 

190 IG=1 
CAll REAOIIG,JI 
PRINT I'll 
GO TO 199 

I'll FORMATI35H STEEL SECTIONS CANNOT YET BE READ.) 
199 IRST=l 

GO TOI1991,1992,1991,90),IMOC 
1991 JMPC=JMPC+ 1 
1992 IFIJ) 1993,10,1993 

1993 CAll RElEASIMEM8,JI 
CALL ALOCATIMTYP) 
L=MTYP+J 
CALL PACKWIA,O,UILI,IMLOT,N,OI 
U{U=A 
CALL RELEASIMTYP) 
l=KPSI+J 
IFIUIL111994,10,1994 

1994 IPSI=1 
10 RETURN 
48 NE=2 

GO TO 10 
87 NE=3 

GO TO 10 
91 NE=4 

GO TO 10 
92 NE:5 

GO TO 10 
96 NE=6 

GO TO 10 
91 NE=1 

GO TO 10 
98 NE=8 

GO TO 10 
99 NE=9 

GO TO 10 
85 NE=10 

GO TO 10 
95 NE=l1 

GO TO 10 
94 NE=12 

GO TO 10 
90 NE=13 

GO TO 10 
END 
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* LIST8 
* LABel 
CJTDAT Of PHASIA STRESS III fENVES-LOGCHER-MAllOTA NOV. 19,1963 

SUBROUTINE JTDAT 

F 

DIMENSION LABL(12),BETAI85).SYSfILI211.PRBfllI61.CWFllI49),UI991. 
lIUC21 

COMMON U,IU,A,IA,lABl,BETA,K,ITABLE,J,NE,ITS,IB.IS.Il,INDEX,1N. 
1CHECK,NMAX,INORM,ISOlV,I5CAN,III.IMOD,JJJJ,ICONT.lSUCC,IMERG.TOP.N 
21,Nl.NT,NREQ,TN,lfIlE,TDlER.IPRG.IRST,IRlD,IRPR.SYSfll. 
3NJ,NB,NOAT.10.Jf,NSQ.NCORD.IMETH,NlOS.NFJS,NSTV.NMEMV,IPSI,NMR,NJR 
4,ISODG,NOSQ.NOJ.IPDBP.IUDBP,NBB,NFJSl,JJC,JDC.JMIC,JMPC.JlO.JEXTN. 
5MEXTN.lEXTN,JlC,NlOSl,IYOUNG,ISHEAR.IEXPAN,IDENS,PRBFIl, 
6NAME,KXYI,KJREL,JPlS,JMIN,MTYP,KPSI,MEMB.lOAOS,MOON.KS,KHKST,KSTOB 
1.KATKA,KPPlS,KPHNS,KUV,KPPRl,KR,KSAVE,KS1,KS2,KS3,KS4,KS5,KS6,KS1, 
8KS8,KS9,KS10,KOIAG,KOfOG,KAD,LOAON,MEGAO,JEXT,JINT,KUOBP,KMEGA, 
9KPDBP,JTYP,HTYP1,KB,MlOAO,JlOAD,KATR,lINT,KYOUNG,KSHEAR.KEXPAN 

COMMON KOENS.CWFll 
EQUIVAlENCE(U.IU,A,IA).IUI21.IUI2I,lABlI,IUI14I,BETA),IUI99I,K,BK) 
LISn 
NE=l 
IfIITABlE-1) 200,96,206 

200 I2=MATCHllIST3,K,O) 

101 
201 

C 

202 
203 
204 
205 

206 
201 
208 
209 

C 
210 

2110 

211 
212 
213 

214 
215 

C 
2151 
2152 

GO TO 1101,201,91,96,202,204),12 
GO TO 199,99,99,2170I,IMOO 
J=K 
GO TO 200 
GO TO 1203,203,203,203,203,200I,K 
K2=K 
IFIJ) 93,205,206 
ITABlE=2 
GO TO 10 
IFIJ-JEXTNI 209,209,201 
IFIICONTI 93,93,208 
CAll SIZEOll,J,21 
GO TO 1210,220,230,230,250,961,K2 

JOINT COORDINATES 
IG=1 
CAll REAOIIG,J) 
IFllTSI 98,2110,98 
l=JTYP+J 
lFllCONT) 216,211,216 
IFllS-ll 212,212,214 
JJC=JJC+l 
IUIU=1 
GO TO 2151 
JOC=JDC+l 
IUIU-2 
STORE COORDINATES 
IF(3 -IB) 2152,2152,2153 
N=3 
GO TO 2154 

2153 N=IB 
2154 IJ=KXYZ+3*IJ-l1 

If11B)10,10,2156 
2156 00 2155 I-1,N 

JT=IJ+LA8llll 
2155 UIJTI=BETAIII 

GO TO 10 
216 IRST=l 



2161 
2162 
2163 
2165 

2170 
217l 
2172 

2173 

2177 

2178 
2174 

2179 

2175 

C 
C 

220 

2200 
221 
222 

223 

2231 

2291 
2232 

6224 

226 

225 

227 
228 

GO TO 191,2161,211,2171),IMOO 
IFIIS) 2162,2151,2162 
IFIIUILI-ISI 2163,2151,2163 
IFIIS-11 2173,2173,2165 
JJC=JJC-1 
GO TO 214 
L=J+JTYP 
IFIIUILI-ll 2173,2172,2173 
JJC=JJC-l 
GO TO 2174 
JOC=JOC-1 
CALL ALOCATIKJRELI 
IJ=KJREL+l 
NR=5"IUIIJI 
00 2177 IK=I,NR,5 
I"=IK+IJ 
IFIIUIMI-J) 2177,2178,2177 
CONTINUE 
GO TO 2174 
IUIM+ll=O 
CALL RELEASIKJREL) 
GO TO 191,212,91,2179),IMOO 
L=JTYP+J 
IUIU=3 
00 2175 N=1,3 
IJ=KXYZ+3-IJ-l)+N 
UIIJ)=O. 

GO TO 10 

JOINT RELEASES 
IG=2 
CALL REAOIIG,J) 
IFIITS) 98,2200,98 
GO TOI221,10),ISCAN 
IFIIG) 222,48,222 
IFIICONTI227,223,227 
NJR=1 
CALL ALOCATIKJREL) 
IJ=KJREL+l 
NR=IUIIJ) 
IMR=5eNR 
IFINR) 2232,2232,2231 
00 2291 IK=1,IMR,5 
/oI=IK+IJ 
IFIIUII")-J) 2291,224,2291 
CONTINUE 
IUIIJ)=NR+1 
/oI=5-NR+6 
CALL OEFINEIKJREL,M,0,0,11 
II=KJREL+5*NR+2 
IUIM)=J 
UIM+11=UIM+lI+A 
CALL RELEASIKJRELI 
IF liB) 10,10,226 
00 225 IX=I,IB 
NM=M+IX+1 
UINM1=BETAIIXI 
GO TO 10 
GO TO 191,228,223,228),IMOO 
CALL ALOCATIKJREL) 
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CALL RELEASIKJRELI 
IJ=KJREL+l 
NR= IU IIJ I 
00 2285 lX=ltNR 
M=KJREL+S.IX-3 
IflIUIMI-JI 2285,2286,2285 

2285 CONTINUE 
GO TO 90 

2286 If 1 IMOD-21 90,2281,229 
2281 IUIM+II=O 

NJR=l 
GO TO 224 

8229 UIM+11=-I-IUIM+III+AI 

C 

C 

GO TO 10 
JOINT LOADS 

230 INDEX=1 
231 IG=3 

CALL READIIG,J 1 
GO TO 1232,101,ISCAN 

232 IfllGI 10,48,10 
JOINT DISPLACEMENTS 

250 INDEX=S 
GO TO 231 

10 RETURN 
48 NE=2 

GO TO 10 
90 NE=3 

GO TO 10 
91 NE .. 4 

GO TO 10 
93 NE .. 6 

GO TO 10 
96 NE=9 

GO TO 10 
97 NE=10 

GO TO 10 
98 NE=7 

GO TO 10 
99 NE=8 

GO TO 10 
END 

• LIST8 
• LABEL 
CDPRINT SUBROUTINE fOR PRINTING DATA lOGCHER MAZZOTTA NOVl1963 

SUBROUTINE DPRINT 
DIMENSION LABLI12I,BETAI861,SYSfILI27I,PRBfILI~I,CWfILI49I,UI2I, 

11UI2.1 
COMMON U,IU,A,IA,lABl,BETA,ITABlE,J,NE,ITS,IB,IS,Il,INDEX,IN, 

lCHECK,NMAX,INORM,ISOlV,ISCAN,III.IMOO.JJJJ,ICONT,ISUCC,IMERG,TOP,N 
21,Nl,NT,NREQ.TN.LfIlE,TOLER,IPRG,lRST,IRLO,IRPR,SYSfIl, 
3NJ,NB,NOAT,IO,Jf,NSQ.NCORD,IMETH.NlOS,NFJS.NSTV.NMEMV,IPSI,NMR,NJR 
4.ISODG.NOSQ,NOJ,IPDBP,IUDBP.NBB,NfJSl.JJC,JDC,JMIC,JMPC,JlO,JEXTN, 
5MEXTN,lEXTN,JlC,NlOSI,IYOUNG,ISHEAR.IEXPAN,IOENS,PRBfIl. 
6NAME,KXYZ,KJREl,JPlS,JMIN,MTYP.KPSI,MEMB,lOAOS,MOON,KS,KMKST,KSTOB 
7,KATKA.KPPlS.KPMNS,KUV,KPPRI,KR,KSAVE,KSl,KS2,KS3,KS4,KSS,KS6,KS7, 
8KS8,KS9,KSIO,KDIAG,KOfOG,KAO,lOAON,MEGAO,JEXT,JINT,KUOBP,KMEGA, 
9KPOBP,JTYP,MTYPl,K8,MLOAO,JlOAO,KATR,LINT,KYOUNG,KSHEAR,KEXPAN 

COMMON KOENS.CWfIL 
EQUIVALENCEIU.IU,A,IAI,IUI2I,IUI2I,LABll 
EQUIVALENCE IB.IB8I,IC;ICI 



B 
8 
2 

C 

3 

99 

98 

9 
10 

11 

12 

13 

14 
96 
95 
94 
93 
92 
15 
91 

8 
16 

17 
90 

89 
18 
B8 

1 
81 

DIMENSION FMTI31 
FMTll)-606014013020 
FMT(3)=305~3~606060 
CALL ALOCATINAMEI 
Kl=NAME+l 
K2=NAME+l2 
PRINT 99,IUll),I=Kl,K2I,ICONT 
CALL RElEASINAMEI 
FORMAT135HIPR08LEM OATA FROM INTERNAL STORAGEIIlX,12A611 

12H *,13,36H*TH MODIFICATION OF INITIAL PROBLEM.II) 
FORMATI16H STRUCTURAL DATAI15H TYPEI 
PRINT 98 
IFIIDI 9,15,9 
GO TO (10,11,12,13,14I,ID 
PRINT 96 
GO TO 15 
PRINT 95 
GO TO 15 
PRINT 94 
GO TO 15 
PRINT 93 
GO TO 15 
PRINT 92 
FORMATIIH+,6X,11HPLANE TRUSS) 
FORMATIIH+,6X,11HPlANE FRAMEI 
FORMAT(lH+,6X,10HPlANE GRID) 
FORMATIIH+,6X,11HSPACE TRUSS) 
FORMAT(IH+,6X,lIHSPACE FRAME) 
PRINT 91 
FORMATI8HOMETHOD I 
IFIIMETH) 8,18,8 
GO TO 116,11),IMETH 
PRINT 90 
GO TO 18 
PRINT 89 
FORMATIIH+,1X,9HSTIFFNESS) 
FORMATIIH+,1X,llHFLEXIBIlITV) 
PRINT B8,NJ,NB,NOAT,NlDS 
FORMAT(11H NUMBER OF JOINTS,I6/11X,1HMEMBERS,15/11X,8HSUPPORTS,I4 

l/11X,8HLOADINGS,14,/) 
JOINT COORDINATES 
IFINJI 1,39,1 
PRINT 87 
FORMAT(18HOJOINT COORDINATESI16H JOINT,7X,lHX,lOX,IHY,lOX,lHl.IOX, 

16HSTATUSI 
CAll ALOCATIJTYP) 
CAll AlOCAT(KXYZl 
DO 23 l=l,JEXTN 
IJ=JTYP+I 
IFIIUIIJI)19,23,19 

19 IFIIUIIJ)-3120,23,20 
20 Il=KXYZ+l+3*II-l) 

12-=I1+NCORD-l 
PRINT 86,1,IU(LI,L=ll,12) 

86 FOR~ATI15.3Fll.3) 

IFIIUIIJI-21 23,21,23 
21 PRINT 85 
85 FORMATIIH+,45X,7HSUPPORT) 
23 CONTINUE 

C JOINT RELEASES 
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IFINJRI27.39.21 
21 PRINT B4 

CALL ALOCATIKJRELI 
&4 FORMATI15HOJOINT RELEASESI17H JOINT.4X.5HfORCE.4X.6HMOMENT. 

11X.5HTHETA/7H NUMBER.4X.7HX V Z.2X.1HX V Z.7X,lHl.1X 
21H2.1X.lH31 

I=KJREL+l 
NR= IU I I I 
DO 32 K=I,NR 
lRC=KJREl+3+5·IK-11 
IA=IU I lRC I 

e A=A*000077000000 
IFIIAI2B.32.28 

2B LJ=lRC-l 
PRINT 83.IUILJI 

83 FORMATI151 
IS=64 
DO 31 IK=I,6 
IS=15/2 
INO=IAIIS 
IFIINO-l1 31.29.29 

29 N=28-3.IK 
IBB=N/IO 
IC=N-IBB*10 
186=186.64 

e FMTI21=130000611301+C+8 
PRINT FMT 
lA=lA-lS 

31 CONTINUE 
II=lRC+l 
IE=lRC+3 
PRINT 82,IUIII.I=II,IEI 

82 FORMAT(lH+,29X.3F8.21 
32 CONTINUE 

CAll RElEASIKJREll 
C MEMBER INCIDENCES 
C MEMBER PROPERTIES 

19 IF(NBI 40,38,40 
40 PRINT 820 

CAll AlOCATIJPlSI 
CAll AlOCATIJMINI 
CAll AlOCAT(MfVPI 
CAll AlOCAT(KPSII 

820 FORMATI25HOMEM6ER START END TVPE,15X,1HSEGMENT,5X,2HAX,6X, 
12HAV,6X,2HAZ,1X.2HIX,8X.2HIY,8X,2HIZ,8X.IHl.6X.4HBEfAI 

00 43 l=l.MEXTN 
IK=MTYP+I 
IFIIUI IKI I 41,43,41 

41 CAll UPACW(UIIKI.KI,K2,K3,K4.K51 
C K3=IMlCT 
C K4=N 

IP=JPLS+I 
IM=JMIN+I 
PRINT 81.I.IU(IPI.IUIIMI 

81 FORMATI2X.I3.4X.13.3X,I31 
GO TOI42,430,44.45.461,K3 

42 PRINT 80 
80 FORMATIIH+.20X.9HPRISMATICI 

K4= 1 
lO=6 



GO TO 47 
430 PRINT 79 
79 FORMATIIH+,20X,15HSTIFFNESS GIVEN) 

GO TO 47 
44 PRINT 78 
78 FORMATIIH+,20X,17HFLEXIBllITY GIVEN) 

GO TO 47 
45 PRINT 77 
77 FORMATIIH+,20X,16HVARIABlE SECTION) 

LO=7 
K4=K411 
GO TO 47 

C STEEL SECTIONS NOT ACCOUNTED FOR HERE 
46 GO TO 47 

47 CALL AlOCATIMEMB,I) 
IT=MEMB+I 
ITT=IUI IT) 
IFIK3-1148,49,48 

4B IFIK3-4)52,49,52 
49 00 50 J=l,K4 

JFK=ITT+LO-IJ-11+1 
l8J=JFK+LO-I 
PRINT 16, J,IUIII),II=JFK,lBJI 

76 FORMATI40X,13,5X,3F8.3,3FIO.2,F7.1) 
50 CONTINUE 

54 CAll RELEASIMEMB,I) 
IfIIPSI)51,43,51 

51 IJ=KPSI+I 
PRINT 475,UI IJ I 

475 FORMATIIH+,110X,F12.61 
GO TO 43 

52 DO 53 IQ=I,JF 
JFK=ITT+l+IIC-l)-JF 
U3J:JfK+JF-l 

53 PRINT 474,IUIII),II:JFK,lBJ) 
474 FORMAT(40X,6FI2.41 

GO TO 54 
43 CONTINUE 

C MEMBER RELEASES 
IFINMR) 55,61,55 

55 PRINT 473 
473 FORMATI16HOMEM8ER RElEASESI17H MEMBER,7X,5HSTART,14X,3HENOI 

110X,5HFORCE,3X,6HMOMENT,4X,5HFORCE,3X,6HMOMENTI 
29~,7HX Y l,9H X Y l,9H X Y 1,9H X Y II 

DO 60 l:l,MEXTN 
IW:MTYP+I 

B IFIUIIW)*007177000000) 56,60,56 
56 CALL UPACWIIUIIW),Kl,IRC,K3,K4,K51 
57 I S=4096 

PRINT 72,1 
72 FORMAT(15) 

CO 59 J:l,12 
IS=IS/2 
INO=IRCIIS 
IFIING-l) 59,58,58 

58 IFIJ-61 73,73,74 
73 N=23 

JC=J • 
GO TO 75 

74 N=41 
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JC=J-6 
75 N=N-3-IJC-1) 

IBB=N/10 
IC=N-IBS*10 
IBB=IBB-64 

B FMTI21=130000677301+B+C 
PRINT FMT 
IRC=IRC-IS-INO 

59 CONTINUE 
60 CONTINUE 
61 CONTINUE 

00 620 1=1,4 
IAD=l"O+1 
IFIUIIAD))601,620,601 

601 GO T01605,604,603,602),1 
602 PRINT 6 .... 
6.... FORMATI17HOMEMBER DENSITIES) 

GO TO 606 
603 PRINT 698 
6 .. 8 FORMATI34HOCOEFFICIENTS OF THERMAL EXPANSION) 

GO TO 606 
604 PRINT 6 .. 7 
697 FORMATI13HOSHEAR MODULI) 

GO TO 606 
605 PRINT 696 
696 FORMATI15HOYOUNG'S MODULI) 
606 IFIIUIIAD)-1) 610,607,610 
607 PRINT 695 
6 .. 5 FORMATI14H MEMBER VALUE) 

CALL ALOCATIIUIIAD+57)) 
K=lUIIAD+57) 
00 609 J=I,MEXTN 
IP=MTYP+J 
M=K+J 
IFIIUIIPI) 608,609,608 

608 PRINT 694,J.U(MI 
6"4 FORMATI2X,14,3X,FI4.2) 
609 CONfINUE 

CALL RELEASIIUIIAD+571) 
GO TO 620 

610 PRINT 693,UIIAD) 
693 FORMAT(1X,F14.2,22H VALUE FOR ALL MEMBERS) 
620 CONTINUE 

CALL RELEASIMTVP) 
38 IFINLDS) 171,170,171 
170 PRINT 300 
300 FORMATI37HOALl LOADINGS DELETED IN MODIFICATIONI 

GO TO 399 
171 PRINT 29 .. 

DO 400 IN=1,LEXTN 
299 FORMAT 113H-LOADING DATAII 31H GIVEN IN TABULAR FORM WITHOUT LABEL 

IS) 
CALL ALOCAT(LOADS,IN) 
Il=lOADS+IN 
ILl=IU( Ill+! 
CALL UPACWIIUIIlll,Jl,J2,J,J,J5) 
IF(JII 172,400,112 

172 Il=IUIIlI+3 
IE=I1+l1 
PRINT 301,(IUIIP),IP=II,IEI 
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301 FORMATIIHO.12A61 
I F I J5 ) 173,182,173 

C wHAT INFORMATION WANTED 
173 PRINT 302 

302 FORMATI9HOTABULATEI 
IFIJ5-151 175,174,175 

174 PRINT 303 
303 fORMATI1H+,9X,3HALLI 

GO TO 182 
175 N=16 

00 181 IC=I,4 
N=NI2 
INF=J5/N 
IF IINF 1 176,181,176 

176 J5=J5-N 
GO TOl177,178,179,180l,[C 

117 PRINT 304 
304 FORMATI9X,6HFORCESI 

GO TO 181 
178 PRINT 305 
305 FORMATt9X,9HREACTIONS) 

GO TO 181 
179 PRINT 306 
306 FORMATI9X,11HDISTORTIONSI 

GO TO 181 
180 PRINT 307 
307 FORMATI9X,13HDISPLACEMENTS) 
181 CONTINUE 
182 IFIJ1-11 185,185,183 

C COMBINATION LOADING 
183 PRINT 308 
~j08 FORMATI32H LOADING CONDIT ION PERCENTAGE) 

J22=2*J2 
DO 184 KK=1,J22,2 
KKK=IE+KK 
KKKK=KKK+l 
PRINT 309,IUIKKK), UIKKKK) 

309 FORMATII0X,I5,11X,F6.2) 
184 CONTINUE 

GO TO 400 
C REGULAR LOADS 

18.5 DO 398 LL=1,J2 
IW=IE+LL 
IFlIUIIW)) 1851,398,1851 

1851 CALL UPADPIIUIIWI,K1,K2,K5) 
GO TO t186,191,189,190,187),Kl 

C JOINT LOADS 
186 PRINT 310 
310 FORMATI12X,5HLOADSI 

GO TO 188 
187 PRINT 3101 
3101 FORMATI12X,12HDISPLACEMENT) 
188 PRINT 3IL,K5 
311 FORMATIIH+,5HJOINT,ISI 

CALL ALOCATtJLOAD,K5) 
CALL RELEASIJLOAD,KSI 
IWH=JLOAO 
GO TO 220 

C MEMBER LOADS 
189 PRINT 312 
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31Z FORMATIIZX,8HEND LOADI 
GO TO 202 

190 PRINT 313 
313 FORMATI12X,11HDISTORTIONSI 

GO TO 202 
I'll PRINT 314 
314 FORMATI12X.4HLOADI 

CALL ALOCATIMLOAD.K51 
CALL RELEASIMlOAD,K51 
IM=MlOAD+K5 
IMM=IUIlM)+KZ+l 
CALL UPACWI(UIIMMI,L,L,l3,L4,LI 
IFIL4-ZI192,193,194 

192 PRINT 3141 
3141 FORMATIIH+,Z5X,12HCONCENTRATEDI 

GO TO 195 
193 PRINT 315 
315 FORMATIIH+.25X,1HUNIFORMI 

GO TO 195 
194 PRINT 316 
316 FORMATIIH+.Z5X,6HLINEARI 
195 IFIL3/41 191,191.196 
196 PRINT 311 
311 FORMATIIH+,16X,6HMOMENTI 

L3=L3-3 
GO TO 198 

191 PRINT 318 
318 FORMATIIH+,16X,5HFORCEI 
198 IFIL3-21 199,200,201 
199 PRINT 319 
319 FORMATIIH+,Z3X,lHXI 

GO TO 202 
200 PRINT 320 
320 FORMATIIH+,23X,lHYI 

GO TO 20Z 
201 PRINT 321 
321 FORMATIIH+,23X.IHll 
202 PRINT 322,K5 

CALL ALOCATIMLOAD,K51 
CALL RElEASIMLOAD,K51 

322 FORMATIIH+,6HMEMBER,141 
IWH=MlOAD 

220 lP=IWH+K5 
lPl=IUIlPI+K2+1 
CALL UPACWIIUIlPll,l,l2,l,l,ll 

ISTR=LPl+l 
IEND=lPl+l2-2 
PRINT 323,IUIIKI,IK=ISTR,IENDI 

323 FORMATIIH+,38X,8Fll.4/139X,8Fll.411 
398 CONTINUE 
400 CAll RElEASILOADS,IN) 
399 RETURN 

END 
.. lIST8 
• lABEL 
CSllED VERSION 3 lOGCHER-FENVES JULY 23,1963 
C PROCESSES SllE DESCRIPTORS 
C STRESS 
C STRUCTURAL ENGINEERING SYSTEMS SOLVER 

SUBROUTINE SllEDIJ,K,LI 



C 
C 

B 

C 

100 
101 
105 
106 
110 
190 
191 

200 

201 

202 

250 

300 

8 
301 

302 

DIMENSION LABLIIZ),BETAI90),SYSFILIZ1),PRBFILIll),CWFILI55),UIZ), 
11U12) 

COMMON U,IU,A,IA,LABL,BETA.IB,IS,IL,INDEX,IN, 
lCHECK,NMAX.INORM,ISOLV,ISCAN,III,IMOD,JJJJ,ICONT,ISUCC,IMERG,TOP.N 
Zl.NL,NT,NREQ,TN,LFllE,TOLER,IPRG,IRST,IRLD,IRPR,SYSFIL, 
3NJ,NB,NDAT,IO,JF,NSQ,NCORD,IMETH,NlOS,NFJS,NSTV,NMEMV,IPSI,NMR,NJR 
4,ISODG,NOSQ,NOJ,IPDBP,IUOBP,NBB,NfJSl,JJC,JOC,JMIC,JMPC,JlD,JEXTN, 
5MEXTN,LEXTN,JlC,PRBFIl. 
6NAME,KXYZ,KJRfl.JPlS,JMIN,MTVP,KPSI,MEMB,lOAOS.MODN,KS.KMKST.KSTOB 
7,KATKA,KPPLS,KPMNS,KUV.KPPRI,KR,KSAVE,KSl,KS2,KS3,KS4,KS5,KS6,KS7, 
8KS8,KS9.KSI0,KOIAG,KOFOG,KAO,LOADN,MEGAO,JEXT,JINT,KUOBP,KMEGA, 
9KPOBP,JTYP,MTYP1,KB,MLOAD,JLOAO,CWFIl 

EQUIVALENCEIU,IU,A,IA).IUIZI.IUI2),LABLI 
GO TO 1100,1101,L 
IFIICONTI 190,101,105 
GO TO IZOO,300,400,5001.J 
IFIIMOO-21 190,106,190 
GO TO IZ50,350,401,5501,J 
GO TO IZOl,301,191,501),J 
l=Z 
KETURN 

NO •. OF JOINTS 
NJ=K 
CHECK=CHECK+OOOOOOOOOOOI 
JEXTN=O 
CALL OEFINEIKJREl,I.0,O,l) 
N=K*3· 
CAll DEFINEIKXVZ,N,O,O,lt 
CAll OEfINEIJTVP,K,O,I,ll 
CAll OEFINEIJLOAO,O,K,I.0,11 
CALL AlOCATIKXYZ) 
CAll AlOCATIJTVP) 
CAll AlOCATIJlOAO,O) 
JX=JEXTN+l 
00 202 I=JX,K 
CAll OEFINEIJlCAO,I.2,0.O,I) 
JEXTN=K 
GO TO 191 
NJ=K 
IFINJ-JEXTNI600,600.201 
NO. OF MEMBERS 
NB=K 
MEXTN=O 
CHECK=CHEC~+000000000004 
CAll DEFINEIJPlS,K,O,l,l) 
CALL DEFINEIJMIN,K,O,l,ll 
CAll DEFINEIMTVP,K,O,O,11 
CAll OEFINEIMTVPl,K.O.O,ll 
CAll DEFINEIKPSI,K,O.O,ll 
CAll DEFINEIMEMB,O,K,l.O,I) 
CAll DEFINEIMLCAO.O,K.I,O,ll 
CAll AlOCATIJPlS) 
CALL AlOCATIJMIN) 
CAll AlOCATIKPSI) 
CAll AlOCATIMEMB,OI 
CAll AlOCATIMlOAD,OI 
JX=MEXTN+l 
00 302 I=JX,K 
CALL DEFINfIMLOAO,J,2,O.O.1) 
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270 

350 

C 
8400 
401 

C 
C 

500 
8 

501 
510 

• 
• 

550 

600 

CREAD 

F 

100 

101 

102 

103 

104 
105 

MEXTN=K 
GO TO 191 
N8=K 
IfIN8-MEXTNt600,600.301 
NO. Of SUPPORTS 
CHECK=CHECK+000000000002 
NDAT=K 
GO TO 191 

NO. Of lOADINGS 
NlDS=K 
CHECK=CHECK+000000000010 
CAll DEfINEIlOADS.O,K.1,O,11 
CALL ALOCATILOADS.OI 
LEXTN=K 
GO TO 191 
NLDS=K 
IFINLDS-LEXTNI60D.600.S01 
IRST=1 
GO TO 191 
ENO 
L1ST8 
LABEL 

SUBROUTINE fOR READING JOINT AND MEMBER LABELS fENVES-LOGCHER 
SUBROUTINE READIIG.J) 
DIMENSION KL136) 
DIMENSION LABLI121.BETAI861.SYSFILI211.PRBfIL(61.CWfILI49),UI21. 

lIU(21 
COMMON U,IU.A,IA,LA8L,8ETA,ITA8LE.J,NE,ITS,IB,IS.IL,INDEX,IN. 

lCHECK,NMAX.INORM.ISOLV.ISCAN,III.IMOD.JJJJ,ICONT.ISUCC,IMERG,TOP.N 
21,Nl,NT,NREQ,TN.lfllE,TOlER.IPRG,IRST,IRlD,IRPR,SYSfIl. 
3NJ,NB,NDAT,IO.Jf,NSQ.NCORD,IMETH,NlDS,NFJS,NSTV,NMEHV,IPSI.NMR.NJR 
4,ISODG.NDSQ,NDJ,IPDBP,IUOBP,NBB,NfJS1,JJC.JOC.JMIC,JMPC,JlD,JEXTN, 
5MEXTN,lEXTN,JLC,NLDSI,IYOUNG,ISHEAR,IEXPAN,IOENS.PRBfIl, 
6NAME,KXYZ,KJREl.JPlS.JMIN,MTVPtKPSI,MEMB,lOAOS,MODN,KS,KHKST,KSTDB 
l,KATKA,KPPlS,KPMNS;KUV,KPPRI,KR,KSAVE,KS1,KS2.KS3.KS4,KSS,KS6,KS1, 
8KS8,KS9,KSIO,KDIAG,KOfDG,KAD,LOADN.MEGAO,JEXT.JINT.KUOBP,KHEGA, 
9KPOBP.JTYP.MTYPl,KB,MLOAD,JLOAD.KATR,lINT.KYOUNG,KSHEAR,KEXPAN 

COMMON KDENS.CWfIL 
EQUIVALENCEIU,IU,A,IAI.IU(21.IUI2t.lABL) 
EQUIVALENCE IK,BK) 
L1ST5 
18=0 
Il=O 
11=0 
12=0 
IN=1 
IS=O 
ITS=O 
13=MATCHIlIST5.K,0) 
GO TO 1130,101,102.96,103,104),13 
ITS=K 
GO TO 100 
IB=IB+l 
BETAIIB)=BK 
GO TO 100 
KlIINI=K 
GO TO 105 
K=KlI IN) 
GO TO 1106.106,106.101,10B,101.10B,101.108,109,110,111.111.111,112 



1055 

1056 

106 

107 

108 

109 

110 
1101 

111 

112 

113 

114 

118 
1181 

122 

121 

115 
119 

120 

116 

117 

130 
131 
132 
1321 

1322 

1323 
1324 
133 
134 
135 

136 

137 
Bl371 

l,112,l12tl13tl14,115,116.117.116~117.107,108,118.118,121,122,1055, 
21055,1055,1056,1056,1056,1011,K 

12=0 
Il=-3C 
GO TO 106 
12=3 
11=-33 
IA=K+ll+12 
GO TO 119 
12=0 
GO fa 120 
12=3 
GO TO 120 
11=0 
GO fa 1101 
11:6 
INOEX=3 
GO TO 120 
IA=K-l1 
GO TO 119 
fA=1 
GO TO 119 
IA=2 
GO TO 119 
IA=3 
GO TO 119 
GO TOI1181,1181,1141,IG 
fA=7 
GO TO 119 
IA=8 
GO TO 119 
IG=4 
GO TO 500 
IA=4 
IL=IL+l 
LABUILI=IA 
IN"IN+l 
GO TO 100 
15=2 
GO TO 100 
15= 1 
GO TO 100 
GO TO 1131,971,ISCAN 
IfIILI134,132,134 
If11B-1211322,1322,1321 
N=12 
GO TO 1323 
N=18 
Il=N 
IfllB1134,134.1324 
DO 133 I=I,N 
lABU 1 1=1+11 
GO TO (500,135.1371,IG 
IA=O 
DO 136 1=1, Il 
lA=IA+2*·(LABllll-ll 
GO TO 500 
IFIJlOI 1371,95,1371 
CHECK=CHECK+000000000200 
CAll AlOCATllOADS,JLCI 
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IFIICONTIZCO.138,ZCO 
138 l=lOADS+JlC 

IK=IUIlI+l 
CAll UPAOPIIUIIKI,X,NlD,YI 
NlS=IUIIK+l1 
IUIIKI=IUIIKI+1 
IFINLD-NlSI 140,139.139 

139 NlS=NlS+I0 
IUIIK+lI=NlS 
CAll OEFINEILOADS,JlC,NlS+14.0,O.11 

140 GO TOI141,170,142,171.1411,INDEX 
141 N=8 

CAll AlOCATIJlCAO,JI 
l=JlOAD+J 
CALL UPAOPIIUlll,X,Y,NSll 
IK=lUllI+l 
IFINSl-21148.148,149 

148 IUIIKI=3 
IUIIK+lI=O 

149 NKPl=IUIIKI 
NBl=IU I IK+1I 
IUIIKI=NKPl+8 
IU I IK+ 11 =NBl +l 
CAll OEFINEIJlOAO,J,NKPl+7,O,O,11 
CAll RElEASIJLCAC,JI 
l=JlOAD+J 
GO TO 144 

142 N=14 
14~ CAll AlOCATI~lOAC,J) 

l=MlOAD+J 
CAll UPAOPIIUIll,X,Y,NSl) 
IK=lUIll+l 
IFINSl-ZI146,146,147 

146 IUIIK)=3 
IUIIK+II=O 

147 NKPl=IUIIKI 
t-IBl=IUIIK+ll 
NM=NKPl+N-l 
IUIIK)=NKPl+N 
IUIIK+1l=N8l+1 
CAll DEFINEI~lCAO,J,NM,O,O.l) 
CAll RElEASIMlOAD,JI 
l=MLOAO+J 

144 M=lOADS+JlC 
I J= IU 1M I+NlD+l5 
CAll PAOPIIUIIJ),INDEX.NKPl,JI 

145 IJ=IUILI+NKPl 
CAll PAOPIIUIIJI.INDEX,JlC,NlD+I) 
IJ=IJ+l 
CAll PACKWIIUIIJI,O,N,lABl(1I,lABlI2I,OI 

150 GO TO 1151,153,151,151,1511,INDEX 
151 00 152 14=1,18 

NM=lABlIMI 
KKl=IJ+NM 

152 UIKKll=8ETAIMI 
GO TO 400 

153 IFIIl-Z)156,156,154 
1~4 00 155 14=1,18 

NM=lABlIM+21 
KKl=IJ+NM 



155 

156 
157 
158 
159 

160 
161 

170 

171 

200 

2U1 

B 

2021 
2022 

202 
203 
204 

'l8 
205 
206 

207 

2081 

2082 

2083 
208 

209 

210 

211 

UIKKLl=BETA(~) 

GO TO 400 
IFIlABl(21-2)158,157,160 
lABU 51=4 
lABU4 )=3 
LABL!31=1 
GO TO 154 
DO 161 M=1,4 
lABll"+21=~ 
GO TO 154 
N=6 
GO TO 143 
N=8 
GO TO 143 
IRlC=1 
GO TO 197,201,138,2011,IMOO 
CAll PAOPIKKl,INOEX,Q,JI 
IX=l 
l=lOAOS+JlC 
IK=IUllI+l 
NLO=IUIIK) 
IK=IK+13 
(FlITS) 2022,2021,2022 
ITS=l 
CO 204 I=l,NLO 
~=IK+I 

A=UIM)*700000177777 
IfIIA-KKl)204,202,204 
IFIIX-ITS)203,205,203 
IX=IX+l 
CONTINUE 
PRINT 98 
GO TO 97 
FORMATI32H LOAD SPEC If lEO CANNOT BE FOUND.) 
GO TO 197,206,97,2091,IMOO 
NKPl=IUIMI 
NlO=1 
GO TO 1207,2081,2082,2083,207),INOEX 
CALL AlOCATIJlCAD,JI 
CALL RElEASIJlOAO,JI 
N=8 
l=JlOAO+J 
GO TO 145 
N=6 
GO TO 208 
N=14 
GO TO 208 
N=8 
CAll AlOCATIMlOAO,J) 
CAll RELEASIMlOAO,J) 
L=MlOAO+J 
GO TO 145 
I=IUIM) 
IUIM)=O 
GO TO 1210,211,211,211,2101,INOEX 
CAll AlOCATIJlOAO,JI 
CALL RElEASIJlCAO,JI 
l=JlOAD+J 
GO TO 212 
CAll AlOCATIMlCAO,J) 
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212 

95 
B 

96 
91 
400 
500 

• 
• 

MATCH 

WORD 
LETTER 

CHKT 

STF 

BLKl 
NF 

CALL RELEASIMLOAD,J) 
L:MLOAD+J 
NM=IUILI+XABSFIII 
N=IUIll+2 
IU(N):IUINI-1 
IU INM 1 =0 
GO TO 400 
CALL PRERR 1361 
CHECK:CHECK.777777777377 
GO TO 91 
CALL PRER219,O,BKI 
IG=O 
CALL RELEASILOADS,JLCI 
RETURN 
END 

FAP 
SUBROUTINE MATCH R.D.LOGCHER 
COUNT 385 
LBL MATCH 
I::NTRY MATCH 
SXA BACK,4 
SXA BACK+2,2 
SXA BACK+3,l 
LDQ SAVE 
AXT ··,1 
AXT •• ,2 
PXA 
LGL 36 
LAS =0607777177777 
TRA ·+2 
TRA SAL 
LGR 36 
CLM 3,4 
SUB ONE 
HE NCARD 
STl DICK 
TMI NF 
SUB THREE 
TM I NUMB+1 
TNZ BUFAD 
TSX STB,4 
PXA 
LGL 6 
LAS BLANK 
TRA *+2 
TRA BLKl 
LAS COliMA 
TRA .+2 
TRA BLKl 
TlX STF,2,l 
TSX NWD,4 
TRA STF 
LGR 6 
rsx STB,4 
STl TEMP 
PXA 
LGL 6 
LAS :00COOOOOOO040 
TRA ·+2 
TRA NUMB 

01 
VERSION CORRECTED 1-15-64 005 

0010 
015 

0020 
0030 
0040 
0050 

060 
0070 
C080 
0081 

083 
086 
089 
092 
095 
098 

0100 
NEW CARD 0110 

115 
NEW FIELD 0120 

0130 
NUMBER ONLY EXPECTED 0140 
BUFFER ADDRESS FOR CARD TRANSMISSION 0150 

0160 
STRIP ONE LOGICAL FIELD 0110 

0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0280 

EXAMINE ONE FIELD 0290 
0300 
0310 
0320 

MINUS 0330 
0340 

NUMBER NEXT 0350 
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LAS =0000000000033 DE;CIMAL 0360 
TRA *+2 0370 
TRA NUMB 0380 
LAS =0000000000020 0390 
TRA *+3 0400 
NOP 0410 
TRA NUMB 0420 
AXT 6,4 0430 

LPNF LGR 6 0440 
CAL TEMP 0450 
LGL 6 0460 
SUi TEMP 0470 

INLP TIX *+4,2,1 0480 
SXA *+2,4 0490 
TSX NWD,4 0500 
AXT **,4 0510 
PXA 0520 
LGL 6 0530 
LAS BLANK 0540 
TRA *+2 0550 
TRA BLK2 0560 
LAS COMMA 0570 
TRA *+2 0580 
TRA BLK2 0590 
TIX LPNF,4,1 0600 
TRA INLP 0610 

BLK2 LGR 6 0620 
SXA WORD,l 0630 
SXA LETTER,2 0640 
LXA BACK,4 0650 
CLA .. 1,4 0660 
STA "+1 0670 

ADLlSJ CLA .... 06BO 
PAX , 1 0690 
ADD "-2 0700 
ADD =1 0710 
STA *+B 0720 
CAL TEMP 0730 
LAS =0000000002446 0740 
TRA *+2 0750 
TRA DITTO FIELD CONTAINS DITTO 0760 
LAS =0002431636346 0770 
TRA *+2 0780 
TRA DITTO FIELD CONTAINS DITTO 0790 
LAS *-,1 OBOO 
TRA -+2 0810 
TRA FOUND 0820 
TIX *-3.1.1 0830 
SLW* 2.4 0840 
CLA FOUR 0850 
TRA BACK+! 0860 

FOUND PXA , 1 0870 
SSM 08BO 
ADD =1 0890 
ADD- ADLIST 0900 
ALS 18 0910 
STO- 2.4 0920 
CLA FIVE 0930 
TRA BACK+l 0940 

DITTO CLA SIX 0950 
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TRA BACK+1 0960 
NCARD lET DICK 965 

TRA CONTER-l 970 
TXH READC,l,l 975 
TXL READC,2,5 0980 
PXA NEW CARD ALREADY READ 0990 
LGL 6 1CCO 
LAS =054 • FOR COMMENT CARD 1010 
TRA ·+2 1020 
TRA READC 1030 
LAS =053 $ FOR CONTINUATION CARD 1040 
TRA ·+2 1050 
TRA CONTER CONTINUATION CARD ERROR-NOT RIGHT 1060 
LGR 6 1070 
TRA NF 1080 
STl DICK 

CONTER CAL =0532551514651 1090 
LXA BACK,4 1100 
StW. 2,4 1110 
TNX .+1,2,1 1120 
SXA WORD,l 1130 
SXA LETTER,2 1140 
CtA FOUR 1150 

BACK AXT •• ,4 1160 
STQ SAVE: 1170 
AXT •• ,2 1180 
AXT ··,1 1190 
TRA 4,4 1200 

NUMB LGR 6 1210 
RfLN CLA =1 1220 

STO flOO 1230 
STl PTPLC 1240 
STl BCON 1250 
STl BCON+l 1260 
STl SIGN 1270 
AXT 0,4 1280 
TRA INTO 1290 

ONCON TlX INTO.2,1 13CO 
SXA ·+2,4 1310 
TSX NWD,4 1320 
AXT •• ,4 1330 
PXA 1335 
LGt 36 1340 
LAS ,.0607777777777 1350 
TRA ·+2 1360 
TRA STRO-1 1370 
LGR 36 1380 

INTO PXA 1390 
LGL 6 1400 
LAS =0000000000040 1410 
TRA ·+2 1420 
TRA ADSN 1430 
LAS =0000000000014 1440 
TRA TSTPT 1450 
TRA AOSN 1460 
TRA N80 1470 

AOSN CLA =1 1480 ' 
STO SIGN 1490 
TRA ONCON 1500 

NBD LAS =0000000000012 1510 
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TRA ONCON 1520 
TRA ONC(JN 1530 
TXI *+1.4.1 1540 
LGR 6 1550 
PXA .4 1560 
SUB =1 1570 
TPL SEWO 1580 
CAL BeON 1590 
LGL 6 1600 
SLW BCON 1610 
TRA ONCON 1620 

SEWO SUB =l 1630 
TPL PlOUT 1640 
CAL BeON+l 1650 
LGL 6 1660 
SLW BeON+1 1610 
TRA ONCON 1680 

PTOUT AXT 8.4 1690 
TRA TESNU 1700 

TSTPT LAS =0000000000033 1110 
TRA BLK1 1720 
TRA SPT 1730 
TRA 8LK7 1140 

SPT SXA PTPLC.4 1150 
STZ FLOO 1160 
TRA ONeON 1110 

BLK1 PXA .4 1780 
TZE ONeON 1790 
TRA STRO+l 1800 

TE;SNU PXA 1810 
LGL 6 1820 
LAS =0000000000011 1830 
TRA STRO 1840 
NOP 1850 

INTB TlX TESNU.l.l 1860 
SXA *+2.4 1870 
TSX NWO.4 1880 
AXT **.4 1890 
TRA TESNU 1900 
LGR 30 1910 

STRO LGR 6 1920 
TXl NFNO.4.0 1930 
PXA .4 1940 
SU8 PTPLC 1950 
STO PTPLC 1960 
STQ SAVE 1910 
SXA LETTER.2 1980 
STZ FXANS 1990 
AXT 0,2 2000 

NUMO PXA ,4 2010 
SUB =1 2020 
TMI INLOP 2030 
ADO =1 2040 
PAX ,4 2050 
eLA =1 2060 
STO OIV 2070 

SEeo A 0.0 ABCON 2080 
STA PUT 2090 

PUT CAL ** l100 
LOQ =0 2110 
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lRS 6 2120 
SUi* PUT 2130 
PXA 2140 
lRS 29 2150 
MPY NUM,2 2160 
xeA 2110 
ADO FXANS 2180 
STD FXANS 2190 
TXI TST3,2.1 2200 

TST3 TIX PUT,4,1 2210 
elA DIY 2220 
TZE FINISH 2230 
AXT 6,4 2240 

INLDP STZ DIY 2250 
PXA 2260 
TRA SEeD 2210 

GTFX ClA FXANS 2280 
AlS 18 2290 
TRA RESULT+l 2300 

FINISH ClA FLOO 2310 
TNI GTFX 2320 
ClA FXANS 2330 
ADD FLO 2340 
STO TEMP 2350 
ClM 2360 
FAD TEMP 2310 
STD TEMP 2380 
elA PTPLC 2390 
TIE TEND 2400 
PAX ,4 2410 
elA TEMP 2420 
FOP OIY,4 2430 

RESULT xeA 2440 
LET SIGN 2450 
SSM 2460 

IR2 lXA lETTER,2 2470 
lDQ SAVE 2480 
TIX *+2,2,1 2490 
TSX NWD.4 2500 
SXA WORD,I 2510 
SXA lETTER,2 2520 
lXA BACK,4 2530 
STD* 2,4 2540 
PXA 2550 
NLT FLeD 2560 
ClA ONE 2510 
ADO TWO 2580 
TRA BACK+i 2590 

TEND lDQ TEMP 2600 
TRA RESULT 2610 

NFND TSX NXTCD,4 2620 
TRA NUMB+1 2630 
LXA BACK.4 2640 
STQ* 2,4 2650 
TRA BRET 2660 

STB SXA STBF.4 2610 
AXT 6,4 2680 
PXA 2690 
LGL 6 2700 
LAS eD~MA 2710 
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TRA "+2 2720 
TRA CMB 2730 
LAS BLANK 2740 
TRA "+2 2750 
TRA BLK3 2760 
LGR 6 2770 

STBF AXT " •• 4 2780 
TRA 104 2790 

BLK3 TlX .. +6.2.1 2800 
SXA "+4.4 2810 
TSX NXTCO.4 2820 
TRA "+2 2830 
TRA BREI 2840 
AXT ..... 4 2850 
TlX STB+2.4,1 2860 

BRET SXA LETTER.2 2870 
SXA WORD,l 2880 
CLA ONE 2890 
TRA BACK 29CO 

CMB AXT 7,4 2910 
TRA BLK3 2920 

READC TSX REAO,4 2930 
rRA NCARO+2 2940 

SAL TSX NXTCO,4 2943 
TRA "+2 2944 
TRA NFNO+2 2945 
CLA =1 2946 
sro DICK 2947 
TRA CHKT 2948 

NXTCO TXL NWO.l,ll 2950 
CLA =1 2960 
sro DICK 2970 

KEAD SXA REAOR,4 2980 
TSX $(CSHI,4 2990 
PIE Flnl 3000 
AXT 1,1 3010 
STR 3020 
SIC BUF+l.l 3030 
TXI "+1,1,1 3040 
TXL ,,- 3, 1 , 12 30.50 
TSX $(RfNI.4 3060 
TSX $(SPHI,4 3070 
PZE FIIT2 3080 
AXT 1,1 3090 
LDC BUF+! tl 3100 
SrR 3110 
TX I "+1,1,1 3120 
TXL "-3.1,12 3130 
TSX $ (FIll ,4 3140 
CAL aUF 3150 
LAS =0632142256047 3160 
TRA .+2 3170 
TSX $EXIT,4 TAKE POST MORTUM 3180 

REAOR A}(T .... ,4 3190 
AXT 0,1 32CO 

NWD AXT 6,2 3210 
LDQ BUF,l 3220 
TXI "+1.1,1 3230 
NlT DICK 3240 
TRA 1,4 3250 
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PXA 3260 
LGL 6 3270 
LAS =054 3280 
TRA *+2 3290 
TRA READ 3300 
STl DICK 3310 
LAS =053 3320 
TRA *+2 3330 
TRA *+3 3340 
LGR 6 3350 
TRA 2,4 3360 
TIX *+1,2,1 3370 
TRA 1,4 3380 

aUFAO CAL * 3390 
ANA =0000000077777 3395 
ADD "21 3400 
SSM 3410 
ADO TOP 3420 
ALS 18 3430 
STO- 1,4 3440 
TRA 4,4 3450 
OCT 607777777777 3460 

aUF I.lES 11 3470 
PIE 3480 

PTPLC illE 3490 
BCON PIE 3500 

PIE 3510 
SIGN PIE 3520 
HOO PiE 3530 
AI.lCON tllE BCON 3540 
TEMP PIE 3550 
FXANS 3560 
SAVE PIE 3570 
DICK PIE 35BO 

BC I 2, J X,12A6 3590 
FMT2 BCI 1,(IHO,5 3600 
FIoITl BCI 1,(12A61 3610 
BLANK OCT 60 3620 
COMMA OCT 73 3630 
ONE OCT 1000000 3640 
TwO OCT 2000000 3650 
rHREE OCT 3000000 3660 
FOUR OCT 4000000 3610 
FIVE OCT 5000000 3680 
SIX OCT 6000000 3690 
FLO OCT 233000000000 3100 

DEC 10000000. 3110 
DEC 1000000. 3120 
DEC 100000. 3730 
DEC 100CO. 3140 
DEC 1000. 3150 
DEC 100. 3160 
DEC 10. 3770 

OIV PIE 3180 
DEC 10000000 3190 
DEC 1000000 3800 
DEC 100000 3810 
DEC 10000 3820 
DEC 1000 3830 
DEC 100 3840 
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DEC 10 3850 
NUM DEC 1 3860 
U COMMON 119 3870 
TOP COMMON 1 3880 

END 3890 
• LIST 8 
• LABEL 

SUBROUTINE PRERR(JI 
C ERROR PRINTOUT SUBROUTINE 
C STRESS ••• STRUCTURAL ENGINEERING SYSTEM SOLVER. VERSION III 
C 13 AUGUST 1963 

DIMENSION IU(361 
COMMON IU 
GO TO (1.2.3.4.5,6,7.22.9,23,24,12,25,27,15,16.17.13.19.20.21.35. 

1 28,30,31,32.33.34.8,10,11,14.29,18,26.36I,J 
1 PRINT 801 

500 RETURN 
801 FORMAT (lHll 

2 PRINT 802,IU(112) 
GO TO 500 

802 FORMAT 137H PROBLEM TOO LARGE FOR MEMORY. ISOLV=I4) 
3 PRINT 803 

GO TO 500 
803 fORMAT 155H EXECUTION DELETED - fOLLOWING STATEMENTS SCANNED ONLY. 

1 1 
4 PRINT 804 

GO TO 500 
804 fORMAT 131H PROBLEM INCORRECTLY SPECIFIED. 

5 PRINT 805 
GO TO 500 

805 FORMAT (33H PROBLEM FAILED DURING EXECUTION. 
6 PRINT 806 

GO TO 500 
806 FORMAT 119H PROBLEM COMPLETED. ) 

1 PRINT 801 
GO TO 500 

801. FORMAT (26H STATEMENT NOT ACCEPTABLE. 
8 PRINT 808 

GO TO 500 
808 FORMAT 129H MODIFICATION NOT ACCEPTABLE. 

9 PRINT 809 
GO TO 500 

809 FORMAT (35H flXEO POINT NUMBER IN WRONG PLACE. 
10 PRINT 810 

GO TO 500 
810 FORMAT 154H JOINT NUMBER GREATER THAN NUMBER Of JOINTS SPECIFIED.) 

11 PRINT 8ll 
GO TO 500 

811 FORMAT 156H MEMBER NUMBER GREATER THAN NUMBER OF MEMBERS SPECIFIED 
1. ) 

12 PRINT 812 
GO TO 500 

812 FORMAT 138H FLOATING POINT NUMBER IN WRONG PLACE. 
13 PRINT 813 

GO TO 500 
813 FORMAT 134H NUMBER OF LOADINGS NOT SPECIFIED. ) 

14 PRINT 814 
GO TO 500 

814 FORMAT 158H LOADING NUMBER GREATER THAN NUMBER OF LOADINGS SPECIfI 
lED. ) 
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15 PRINT 815 
GO TO 500 

815 FORMAT 132H NUMBER OF JOINTS NOT SPECIFIED. ) 
16 PRINT 816 

GO TO 500 
816 FORMAT 134H NUMBER OF SUPPORTS NOT SPECIFIED. 

17 PRINT 817 
GO TO 500 

817 FORMAT (33H NUMBER OF MEMBERS NOT SPECIFIED. ) 
18 PRINT 818 

GO TO 500 
818 FORMAT 160H NUMBER OF LOADINGS GIVEN NOT EQUAL TO THE NUMBER SPECI 

IFIED. ) 
19 PRINT 819 

GO TO 500 
819 FORMAT 133H TYPE OF STRUCTURE NOT SPECIFIED. ) 

20 PRINT 820 
GO TO 500 

820 FORMAT 134H METHOD OF SOLUTION NCT SPECIFIED. ) 
21 PRINT 821 

GO TO 500 
821 FORMATI42H A SOLUTION IS NOT AVAILABLE FOR PRINTING.) 

22 PRINT 822 
GO TO 500 

822 FORMAT 120H UNACCEPTABLE DITTO. I 
23 PRINT 823 

GO TO 500 
823 FORMAT 130H FIXED POINT NUMBER NOT FOUND. ) 

24 PRINT 824 
GO TO 500 

824 FORMAT 136H TYPE OF MODIFICATION NOT SPECIFIED. 
25 PRINT 825 

GO TO 500 
825 FORMAT (34H TYPE OF STRUCTURE NOT ACCEPTABLE. 

26 PRINT 826 
GO TO 500 

826 FORMAT 132H METHOD SPECIFIED NOT AVAILABLE. I 
27 PRINT 827 

GO TO 500 
827 FORMAT 117H TOO MANY BLANKS. 

28 PRINT 828 
GO TO 500 

828 FORMATI63H NUMBER OF FREE JOINTS GIVEN NOT EQUAL TO THE NUMBER SPE 
1CIFIED. ) 

29 PRINT 829 
GO TO 500 

829 FORMAT 160H NUMBER OF SUPPORTS GIVEN NOT EQUAL TO THE NUMBER SPECI 
IFIED. ) 

30 PRINT 830 
GO TO 500 

830 FORMAT 159H NUMBER OF MEMBERS GIVEN NOT EQUAL TO THE NUMBER SPECIF 
liED. ) 

31 PRINT 831 
GO TO 500 

831 FORMAT 176H NUMBER OF MEMBER PROPERTIES GIVEN NOT EQUAL TO THE NUM 
1BER OF MEMBERS GIVEN. ) 

32 PRINT 832 
GO TO 500 

832 FORMAT 132H UNACCEPTABLE STATEMENTS PRESENT 
33 PRINT 833 



GO TO 500 
833 FORMAT 126H STRUCTURAL DATA INCORRECT 

34 PRINT 834 
GO TO 500 

834 FORMAT 123H LOADING DATA INCORRECT 
35 PRINT 835 

GO TO 500 
835 FORMAT 119H NO LOADS SPECIFIED) 

36 PRINT 836 
GO TO 500 

836 FORMATI5SH LOADING DATA MUST 8E GIVEN FOLLOWING A LOADING HEADER.) 
END 

• L1ST8 
• LABEL 
CRESTOR ROUTINE FOR RESTORING IN MACHINE INTIAL DATA I LOGCHER 1-1-64 

SUBROUTINE RESTOR 
DIMENSION LABL(12).8ETAI90).SYSFILI17),PRBFILIIO),CWFILIS3).UI2I, 

l1UI21 .NTAPEISI.NXFILEISI 
COMMON U.IU,A,IA,LABL.8ETA,IB.IS.IL,INOEX.IN. 

lCHECK. NMAX ,I NORM, I SOLV, I SCAN ,I II .IMOD, JJJJ, ICON.T ,I SUCC, IMERG, TOP ,N 
21,NL,NT,NREQ.TN,LFILE,TOLER, IPRG,IRST,IRLD,IRPR,NTAPE ,NXFILE,SYSFI 
3L,NJ,NB,NDAT,ID.JF,NSQ,NCORO,IMETH.NLDS.NFJS,NSTV.NMEMV.IPSI,NMR,N 
4JR.ISODG,NDSQ,NDJ,IPDBP,IUDBP,NB8,NFJSl,JJC,JOC,JMIC,JMPC,JlD,JEXT 
SN.MEXTN,LEXTN,JLC,NLDSI,PR8FIL, 
6NAME,KXYZ,KJREL,JPLS,JMIN,MTYP,KPSI.MEM8.LOADS,MODN.KS,KHKST,KSTDB 
7.KATKA,KPPLS,KPMNS,KUV.KPPRI,KR,KSAVE,KSl,KS2,KS3,KS4,KSS,KS6.KS7, 
BKS8,KS9,KSI0,KDIAG,KOFDG,IOFDG,LOADN,HEGAO,JEXT,JINT,KUD8P,KMEGA, 
9KPDBP,JTYP,MTYP1,KB,HLOAO,JLOAD,KATR,LINT,CWFIL 

EQUIVALENCEIU,IU,A,IAI,IUI2I,IUI21,LA8LI 
LT .. LfILE 
CALL FILESI3,N,JJJJ,KSAVE.TOP) 
LFILE=LT 
DO 11 1=1,4 
N "'NTAPEI I) 
NXFILElIl=1 

11 REWIND N 
RETURN 
END 

• lIST8 
• LABEL 

SUBROUTINE SELOUTIJLX,IZ.NUH) 
C STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER, 
C KENNETH F. REINSCHMIDT, ROOM 1-255, EXT. 2117 
C STRESS VERSION 111 ••• 9 SEPTEMBER 1963 
C JLX '" EXTERNAL LOADING NUMBER ••• IF JLX NOT EQUAL TO JLX Of 
C PREVIOUS CALL, PRINT STRUCTURE NAME. MODIFICATION NAME, AND 
C LOADING NAME ON NEW PAGE. If EQUAL, NO PRINT. 
C lZ = PRI NT CODE ••• IF IZ NOT EQUAL TO IZ OF PREY IOUS CAll, PR INT 
C HEADING OF OUTPUT TYPE. IF EQUAL, NO PRINT. 
C NUM = MEMBER OR JOINT NUM8ER DESIRED. IF NUM LESS THAN OR EQUAL 
C TO ZERO, PRINT ALL QUANTITIES. 

DIMENSION U(36),IUI36),Y(6.6),TI6,6),JUNKIIZ),Vt12), 
1 SYSFIL(27),PROFILt6), KRAY(lOI 

COMMON U,IU,Y,T,Kl,K2,KU,KPMIN,KPPL,KVPR.JT,JTEST,JLO,JUNK,KRR, 
1 KTEM,KSUP,V, 
4CHECK,NMAX,INORM.lS0LV,ISCAN,IIII,IMOO.JJJJ,ICONT,ISUCC,IMERG. 
5TOP,Nl.NL,NT.NREQ,TN,LFILE,TOLER,IPRG.IRST,IRLD.IRPR,SYSFIL, 
8NJ ,NB, NDAT. Ie, JF ,NSQ ,NCORO, IMETH,NLDS, NFJS ,NSTV ,NMEMV tIPSI ,NMR. 
9NJR,ISODG,NDSQ,NDJ,IPDBP,IUOBP,N88,NFJSl,JJC,JDC.JMIC,JMPC,JLD 

COMMON JExtN,MEXTN,LEXTN,JLC,NLDSI,IYOUNG,ISHEAR,IEXPAN,IDEN$, 
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C 

1 PROFIL, 
4NAME,KXVZ,KJREL,JPLS,JMIN,MTVP,KPSI,MEMB,LOADS,MGON,KS,KMKST,KSTOB 
5,KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAV,KDIAG,KOFDG, 
6 IOFOG,LOADN,MEGAO,JEXT,JINT,KUOBP,KMEGA,KPDBP,JTVP,MTVP1,KB 
7,MLOAD,JLOAO,KATR,LEXT,KVOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE IU,IU,VI 

CALL ALOCATILEXTI 
CALL ALOCATILGAOS,OI 
CALL ALOCATILOAOS,JlXI 
Kl = lOADS+JlX 
JlO = lUIKll+l 
CAll UPACWIUIJlOI,Kl, JUNK(2),JUNKI31,JUNKI41,JTI 
IF IKl-lI 190,50,50 

C CONVERT TO INTERNAL lOADING NUMBERS 
50 JlI = LEXT+JlX 

Jll = IUIJU) 
CAll RElEASIlEXTI 
IF IJlX-JlXPI 40,10B,40 

40 CAll AlOCATINAMEJ 
105 Kl = NAME+l 

K2 = NAME+l2 
PRINT 300,IUII),I=Kl,K2J 
IFIMODNII06,107,106 

106 CALL ALOCATI~ODN) 
Kl = MGDN+l 
K2 = MODN+l2 
PRINT 302,IUII),I=Kl,K2J 
CALL RElEASIMOONJ 

107 JlO=LGADS+JLX 
JLO=IUIJLOI+l 
Kl=JLO+2 
K2=JlG+13 
PRINT 301,IUII),I=Kl,K2) 
CALL RELEASINA~EI 
JLXP = JLX 
IlP = 0 

108 GO TOI15,20,25,30),IZ 
C PRINT JOINT lOADS AND SUPPORT REACTIONS 

20 CALL AlOCATIJINTI 
CALL ALOCATIKR,OJ 
CALL AlOCATIKR,JLII 
CALL ALOCATIJTVPI 
JTP=JTYP+NUM 
JTP=3-lUIJTP) 
Kl = KR+JLI 
KRR = lUIKll 
IFIJTP-31102,131,102 

C PRINT MEMBER DISTORTIONS 
25 CAll ALOCATIMTVP) 

CALL ALOCATIKUV,O) 
CALL ALOCATIKUV,JlI) 
Kl= KUV+JlI 
KU = IUIKl) 
GO TO 102 

C PRINT JOINT DISPLACEMENTS 
30 CALL AlOCAT(JINT) 

CAll ALOCATIKPDBP) 
CAll AlOCATIJTVPI 
JTP=JTYP+NUM 
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JTP=3-IU(JTP) 
CAll AlOCAT(KPPRIl 

10 KUPR=KPPRl+NSTY-(Jll-ll 
IFlJTP-3l81,131.81 

81 IF lNJRl 90,90,80 
C SUPPORT DISPLACEMENTS 
80 KSUP=KPOBP+IJll-ll-NOJ 

GO TO 102 
C NO SUPPORT OISPlACEMENTS ••• USE KPOBP AS ZERO YECTOR 

90 KSUP = KPDBP 
GO TOC131,1021,JTP 

C PRINT MEMBER fORCES 
15 CAll AlOCATIMTVP) 

CAll AlOCAT(JPLSl 
CAll ALOCATIJMINl 
CAll AlOCATCKPPlS.Ol 
CAll ALOCATCKPMNS,O) 
CAll AlOCATIKPPlS,JLII 
Kl = KPPlS+JlI 
KPPL = IUCKlI 
CAll AlOCATIKPMNS,Jlll 
Kl = KPMNS+JU 
KPMIN = IUCKlI 

102 If IIZ-IZP) 120.125.120 
120 IZP = IZ 

IHOP = 1 
GO TO 150 

125 (HOP = 2 
150 GO TOlI30,151.130,151l.IZ 
151 GO TO(152,153l.IHOP 

152 IHOP=JTP 
JTPP=JTP 
GO TO 130 

153 If(JTPP-JTPl155,154,155 
154 IHOP=JTP+2 

GO TO 130 
155 JTPP=JTP 

IHOP=JTP+4 
130 CALL ANSOUT IIZ,NUM,IHOPI, 
131 CAll RElEAS(KXVZI 

CALL RELEASIKR,JLll 
CAll RElEAS(KUY.Jlll 
CAll RElEAS(KPPlS.JlII 
CAll RElEAS(KPMNS.Jlll 
CAll RElEAS(KR.OI 
CAll RElEAS(lOAOS.OI 
CAll RElEASIKUV.Ol 
CAll RElEASIKPPlS,OI 
CALL RELEASIKPMNS,Ol 
CALL RElEASIJPlS) 
CALL RElEASIJ"INl 
CAll RElEASIJINTI 
CALL RElEASIMTVPI 
CALL RELEASlKPDBP,O.O) 
CALL RELEASIKATKA.O,OI 
CAll RELEASIKPPRl,O,OI 

190 CALL RELEAS(lOAOS,JLXI 
RETURN 

300 fORMATIIHO,I13X,12A61 
302 fORMAT(IHO,3X,12A61 
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301 FORMAT (IHO,3X,12A6////) 
END 

* LISTS 
* LABEL 
CANSOUT ANSWER PRINTING ROUTINE - REINSCHMIDT - lOGCHER 1-17-64 

SUBROUTINE ANSOUT Ill,NUM,IHOPI 
C 
C 
C 
C 
C 

7 

C 

C 

5 

STRESS PROGRAM ••• STRUCTURAl ENGINEERING SYSTEMS SOLVER 
IZ 1, PRINT MEMBER FORCES 
IZ = 3, PRINT MEMBER DISTORTIONS 
IZ = 4, PRINT JOINT DISPLACEMENTS 
II = 2, PRINT JOINT LOAOS AND SUPPORT REACTIONS 
DIMENSION U(36),IUI36I,YI6.61,TI6,61,JUNK(61,V(121, 

1 SYSFIlI271,PROFIlI61, KRAY(101 
COMMON U,IU,Y,T,Kl,K2,KU,KPMIN,KPPl,KUPR,JT,JTEST,JlO,NM,NP, 

1 KA,KB,KC,KD,JUNK,KRR,KTEM,KSUP,V, 
4CHECK,NMAX,INORM,ISOLV,ISCAN,IIII,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
5TOP,Nl,Nl,NT,NREC.TN,LFILE.TOLER,IPRG,IRST,IRlD,IRPR,SYSFIL, 
8NJ,NB,NDAT,ID,JF,NSQ,NCORD,IMETH,NLDS,NFJS,NSTV,NMEMV,IPSI,NMR, 
9NJR,KSTOP,NOSQ,NDJ,IPDBP,IUDBP,NBB,NFJS1,JJC,JDC,JMIC,JMPC,JLD 

COMMON JEXTN,MEXTN,lEXTN,JlC,NLDSI,IYOUNG,ISHEAR,IEXPAN,IDENS, 
1 PROFIl, 
4NAME,KXYI,KJREL,JPlS,JMIN,MTYP,KPSI,MEMB,LOADS,MOON,KS,KMKST,KSTDB 
5,KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KDIAG,KOFDG, 
6 IOFDG,lOAON,MEGAO,JEXT,JINT,KUDBP,KMEGA,KPOBP,JTYP,MTYPl,KBX 
7,MLOAO,JlOAO,KATR,lEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE IU.IU,Y) 
XlOCFINM,NPI = NM+(NP-l)*JF 
GO TO 110,5,10,71,11 
GO TO 1350,350,370,370,6,6I,IHOP 

6 IHOP=IHOP-4 
GO TO 370 
GO TO 1250,250,270,270,8,8I,IHOP 

8 IHOP= I HOP-4 
GO TO 270 

10 
30 
20 

GO TO 120,30),IHOP 
GO TO 170,370,170),11 
GO TO 150,350,150I,II 
PRINT MEMBER FORCES 

50 PRINT 600 
PRINT 601 
GO TO 161,62,63,61,65),10 

61 PRINT 611 
GO TO 70 

62 PRINT 611 
PRINT 612 
GO TO 70 

63 PRINT 613 
GO TO 70 

65 PRINT 614 
PRINT 615 

70 IF INUfoil 72,72,71 
71 LA = NUM 

LB " NUM 
GO TO 73 

72 LA = 1 
L8 = MEXTN 

73 00 100 I = LA,lB 
TEST IF THE I TH MEMBER IS PRESENT 
Kl '" MTYP+I 
IF IUIKll1 75,100,75 



75 KA .. JPLS+I 
KB .. JMIN+I 
KA .. IUIKA) 
KB .. IUIKB) 
KC XLOCFIKPPL,II 
KO XLOCFIKPMIN,II 
KI KC+l 
K2 KC+KSTOP 
PRINT 602,I,KA,IUIJI,J=Kl,K21 
00 80 J ~ l,KSTOP 
Kl = KD+J 

C CHANGE SIGNS AT RIGHT END OF MEMBER 
VIJI .. -UIKll 

80 CONTINUE 
PRINT 602,I,KB,IVIJI,J=1,KSTOPI 

100 CONTINUE 
101 RETURN 

C PRINT MEMBER DISTORTIONS 
150 PRINT 100 

PRINT 101 
GO TO 1161,162,163,161,1651,10 

161 PRINT 111 
GO TO 110 

162 PRINT 111 
PRINT 112 
GO TO 110 

163 PRINT 113 
GO TO 110 

165 PRII'H 115 
PRINT 615 

110 IF INUM) 172,172,111 
171 LA .. NUM 

La '" NUM 
GO TO 113 

112 LA .. 1 
LB .. MEXTN 

113 CO 200 I ~ LA,LB 
C TEST If THE I TH MEMBER IS PRESENT 

Kl .. MTYP+I 
IF IUIKIII 115,200,115 

115 KC .. XLOCFIKU.II 
00 180 J .. l,KSTOP 
Kl .. KC+J 

C CHANGE SIGNS Of MEMBER DISTORTIONS 
VIJ) = -UIKll 

180 CONTINUE 
PRINT 102,I,IVIJI,J .. 1,KSTOPI 

200 CONTINUE 
GO TO 101 

C PRINT JOINT DISPLACEMENTS 
250 PRINT 800 

PRINT 801 
GO TO 1261,262.263,264,2651.10 

261 PRINT 811 
GO TO 210 

262 PRINT 811 
PRINT 812 
GO TO 270' 

263 PRINT 813 
GO TO 210 
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264 PRINT 811 
PRINT 814 
GO TO 270 

265 PRINT 811 
PRINT 814 
PRINT 815 

270 IF INUMI 272,272,271 
271 LA = NUM 

LB = NUM 
GO TOl275,310,278,311l,IHOP 

272 LA = 1 
LB = JEXTN 
IFINJRI305,305,275 

C JOINT RELEASES, PRINT SUPPORT DISPLACEMENTS 
275 PRINT 817 
278 DO 300 I = LA,LB 

KA = I + JINT 
IF (IUIKAII 300,300,280 

280 IF IIU(KAI-NFJSI300,300,285 
285 KC=XLOCFIKSUP,(IUIKAI-NFJSII 

Kl = KC+l 
K2 = KC+JF 
PRINT 702,I,IUIJI,J=Kl,K21 

300 CONTI NUE 
IFINUMII01,305,101 

305 IFINFJSlI01,101,310 
C PRINT FREE JOINT DISPLACEMENTS 

310 PRINT 816 
311 DO 330 I = LA,LB 

KA = 1+ JINT 
IF IIUIKAII 330,330,315 

315 IF IIUIKAI-NFJSI 320,320,330 
320 KC=XLOCFIKUPR,IUIKAII 

Kl = KC+l 
K2 = KC+JF 
PRINT 702,I,IUIJI,J=Kl,K21 

330 CONTINUE 
GO TO 101 

C PRINT JOINT LOADS AND SUPPORT REACTIONS 
350 PRINT 801 

GO TO 1361,362,363,364,3651,10 
361 PRINT 911 

GO TO 370 
362 PRINT 911 

PRINT 912 
GO TO 370 

363 PRINT 913 
GO TO 370 

364 PRINT 911 
PRINT 914 
GO TO 370 

365 PRINT 911 
PRINT 914 
PRINT 915 

370 IF {NUMI 372,372,371 
371 LA = NUM 

LB = NUM 
GO TOl374,401,373,4021,IHOP 

372 LA 1 
La = JEXTN 



314 PRINT 901 
373 DO 400 I = LA,LB 

KA = JINT • I 
IF IIUIKAII 400,400,315 

375 If IIUIKAI-NFJSI 400,400,380 
380 KC = XLOCFIKRR,IUIKAII 

K1 = KC.1 
K2 '" KC.JF 
PRINT 102, I, lUI JI ,J=K1,K21 

400 CONTINUE 

405 
401 
402 

IFINU~1405,405,101 

IFINFJS)101,101,401 
PRINT 902 
DO 430 I = LA,LB 
KA = JINT • I 

if 

if 

if 

IF IIUIKAI) 410,430,410 
410 IF IIUIKAI-NfJSI 415,41~,430 
415 KC '" XLOCFIKRR,IUIKAII 

Kl = KC+l 
K2 = KC.JF 
PRINT 102,I,(UIJ),J=Kl,K2) 

430 CON Tl NUE 
GO TO 101 

600 FORMAT IIHO,3X,13HMEMBER FORCESIII 
601 FORMAT 114H ~EMBER JOINT) 
602 FORMATI217,2X,6F11.1) 
611 FORMAT I1H+,21X,11HAXIAL FORCE I 
612 FORMAT IIH.,38X,28HSHEAR FORCE BENDING MOMENT) 
613 FORMAT I1H+,21X,45HSHEAR FORCE TORSIONAL MOM tNT 
614 FORMAT IIH+,43X,6HFORCES,44X,1HMOMENTS ) 

BENDING MOMENf ) 

615 FORMAT 128X,5HAXIAL,6X,llH SHEAR Y ,6X,llH SHEAR I 
lCNAL,4X,13H BENDING Y ,4X.13H BENDING I ) 

100 FORMAT I1HO.3X,18HMEMBER DISTORTIONS II) 
701 FORMAT I1H MEMBER) 

DISTORT ION ) 
DISTORTION 8ENDING ROTATION ) 

,8X,9HTORSI 

102 FORMAT 111,9X,6F11.1) 
711 FORMAT I1H+,16X,16HAXIAL 
712 FORMAT (lH.,33X,33HSHEAR 
713 FORMAT (IH+,16X,50HSHEAR DISTORTION TWIST ROTATION BENDING ROTAT 

liON ) 
115 FORMAT 
800 FORMAT 
801 FORMAT 
8ll FORMAT 
812 FORMAT 
813 FORMAT 
814 FORMAT 
815 FORMAT 
816 FORMAT 
811 FORMAT 
901 FORMAT 
902 FOR,..AT 
9ll FORMAT 
912 FORMAT 
913 FORMAT 
914 FORMAT 
915 FORMAT 

END 
FAP 

I1H+,38X,11HDISTORTIONS,42X,9HROTATIONS ) 
I1HO,3X,19HJOINT DISPLACEMENTS II) 
IIHO,117H JOINT) 
IIH+,18X,31HX DISPLACEMENT 
(lH+,58X,8HROTATION ) 

Y DISPLACEMENT 

(lH+,22X,lOHDEFLECTION,7X,10HX ROTATION,7X,lOHY ROTATION) 
(lH.,52X,14HI DISPLACEMENT) 
IIH+,73X,lOHX ROTATION, 7X,lOHY ROTATION,7X,10HI ROlATION I 
(/1HO,37X,24HFRE~ JOINT DISPLACEMENTS) 
( 38X,21HSUPPORT DISPLACEMENTS ) 
( 38X,17HSUPPORT REACTIONS I 
(/IHO,31X,19HAPPLIED JOINT LOADS) 
(lH+,25X.1HX FORCE,lOX,1HY FORCE) 
IIH.,~2X,14H8ENDING MGMENT I 
(lH+,21X,5HSHEAR,9X,8HX MOMENT,9X,8HY MOMENT) 
(lH+,59X,1HI FORCE) 
(IH+,7SX,8HX MOMENT,YX,8HY MOMENT,9X,8Hl MOMENT 

RELEASE COMPONENT COUNTER fUNCTION 
R.D.LOGCHER DECEMBER 31,1963 
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COUNT 
LBL 
ENTRY 

ICNT CAl* 
SXA 
SXA 
AXT 
AXT 
AlS 
PBT 
TRA 
TXI 
AlS 
TIX 
PXO 
AXT 

RET AXT 
TRA 
END 

20 
COUNT 
ICNT 
1,4 
RET ,4 
RET-l,1 
0.4 
12,1 
6 

*-4,1,1 
,4 
**.1 
•• ,4 
2,4 

* LIST8 
* lABEl 
CPHASIB SUBROUTINE PHASIB lOGCHEK - FENVES 1-28-64 

SUBROUTINE PHASIB 

C 

B 

01 MENS ION l A tlll 12) , BET A I 86) , SY $ Fll (27) , P RtlF III 4) ,C WF I L( 49) , U (2) , 
1 lU(2) 

COMMON U,IU,A,IA,lABl,BETA,ITABlE,J,NE,ITS,IB,IS,Il,INDEX,IN, 
lCHECK,NMAX,INORM,ISOlV,ISCAN,III,IMOD,JJJJ,ICONT,ISUCC,IMERG,TOP,N 
21,Nl,NT,NREQ,TN,lFllE,TOlER,IPRG,IRST,IRlD,IRPR,SYSFIl,NJ,NB,NOAT, 
3ID,JF,NSQ,NCORD,IMETH,NlDS,NFJS,NSTV,NMEMV,IPSI,NMR,NJR,ISODG,NOSQ 
4,NDJ,IPDBP,IUOBP,NBB,NFJSl,JJC,JOC,JMIC,JMPC,JlD,JEXTN,MEXTN,lEXTN 
5,JlC,NlOSI,IYOUNG,ISHEAR,IEXPAN,IDENS,NBNEW,NlDG,PRBFIL, 
6NAME,KXYZ,KJREl,JPLS,JMIN,MIYP,KPSI,MEMB,LOADS,MODN,KS,KMKST,KSIOB 
7,KATKA,KPPlS,KPMNS,KUV,KPPRI,KR,KSAVE,KSl,KS2,KS3,KS4,KS5,KS6,KS1, 
8KS8,KS9,KSI0,KOIAG,KOFDG,IOfDG,lOADN,MEGAO,JEXT,JINT,KUOBP,KMEGA, 
9KPOBP,JTYP,MTYPl.KB,MLOAD,JLOAO,KATR,lINT,KYOUNG,KSHEAR,KEXPAN 

COMMON KOENS,CWFIl 
EQUIVALENCEIU,IU,A,IA),IUI2),IUI2),LABL) 
JOINT PROCESSSING 
IT=O 
CHECK=CHECK*CC0004774377 
IFINJ) 100.140,100 

100 NFJS=NJ-NDAT 
NFJS1=NFJS+l 
NBB=NB 
NBNEW=NB 
NDJ=JF-NDAT 
IFIJJC-NFJS) 102,101,102 

BIOI CHECK-CHECK+COC00000040U 
GO TO 103 

102 
103 

BI04 

IT-l 
IFIJOC-NDAT) 163.104,163 
CHECK-CHECK+GUOOOI00COCO 
IFIIT) 163,105,163 

105 Jl-1 
J2=NJ 
CALL DEFINEIJINT,JEXTN,O.O,l) 
CALL DEFINEIJEXT,NJ.O,O,l) 
CALL ClEARIJINTI 
CALL CLEARIJEXTI 
CALL ALOCATIJINTI 



106 

107 

108 

118 

109 
110 

111 
112 
1121 
113 

114 
115 

B 
116 

111 

120 

119 

121 

122 

CAll AlOCATIJEXTI 
CAll AlOCATIKJREll 
00 130 J=l.JEXTN 
IJ=JTYP+J 
IFIIUIIJII 106.130.106 
IK=JINT+J 
Il=JlOAO+J 
IGO = IUIIJI 
GO TO 1107.117.1201,IGO 
IUIIKI"JI 
IK=JEXT+Jl 
IUIIKI=J 
Jl=Jl+l 
IS=1 
NOEX=1 
CAll UPADP(IUllll,X,Y.NSZI 
IFINSl-21130,130,118 
CAll AlOCAT(JlOAO.JI 
Il=JlOAO+J 
IK=IU( IU+2 
NBl=lU( IKI 
IK=IK+l 
IFINBlII09,131.109 
00 116 1=I.NBl 
CAll UPAOPIIUIIKI.INOEX.X,Y) 
lK=IK+IUIIK+l1 
IFIINOEX) 111.110,111 
IFIINOEX-NOEXI 112.116,112 
IFIISI 115.1121.115 
IFINJRI 113.115,113 
Il=KJREl+l 
NR=S*IU{ IU+ll 
Il=Il+1 
00 114 K=Il,NR.5 
IFIJ-IUIKII 114.116.114 
CONTINUE 
CAll PRER2110,I,JI 
CHECK=CHECK*711171151111 
CONTINUE 
GO TO 131 
IUIIKI=J2 
lK=JEXT+J2 
IUIIK)=J 
J2=J2-1 
15=0 
NOEX=5 
GO TO 108 
IU((JI=O 
CAll UPADP(IUIIlI.X,Y,NSZI 
IFINSZ-21130.130.119 
CAll AlOCATIJlOAD.J) 
Il=JlOAO+J 
IK=lUllll+2 
NBl=IUIIKI 
IFINBl) 121.129,121 
IXX=3 
00 124 1=I,NBl 
Il=JlOAO+J 
IK=IUIIlli:IXX 
CAll UPADPlluIIKI.INDEX,JC.llOI 
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123 

124 

129 
Dl 

130 

135 
136 
1351 

1352 

1353 

1354 

1355 
1356 

8132 

133 
B 134 

137 
139 
C 

140 
1402 

142 

1419 
1420 

B 
1421 

143 

IXX=IXX+IUIIK+lI 
IFIINOEXI 123,122,123 
CALL ALOCATILOAOS,JCI 
IL=LOAOS+JC 
IM=IUIILI+ILO+14 
IIJIIMI=O 
CALL RELEASILOAOS,JCI 
IL=JLOAO+J 
IM=IUIILI+l 
(IJ(IMI=3 
IIJIIM+i1=O 
CALL OEFINEIJLOAC.J,2,O,O,11 
CALL RELEASIJLOAD,JI 
CON rINUE 
CALL RELEASIJEXTI 
IFINJR1139.139,135 
IFIIOl139,139,136 
GO TOI1351,1352,1353,1354,1355),10 
IA=3 
GO TO 1356 
IA=35 
GO TO 1356 
IA=28 
GO TO 1356 
1A=7 
GO TO 1356 
IA=63 
IL=KJREL+l 
NJR=O 
NR=5*IUIIL)+IL 
IL=IL+l 
00 137 K=IL,NR,5 
IFIIUIKI1132,137,132 
X=UIK+lI*A 
NJR=NJR+ICNTIXI 
IK=JTVP+IUIK) 
IFIIUIIKI-21133,131,133 
IFIIUIK+II)134,137,134 
CHECK=CHECK-117777767771 
CALL PRER2119,IUIKI,AI 
CONTINUE 
CALL RELEASIKJRELI 
MEMBER PROCESSING 

IfIN811402,170,1402 
CALL OEFINEIKATR,O,NJ.l,O,11 
CALL ALOCATIMTVP) 
NMR=O 
00 160 I=I,MEXTN 
IJ=MTVP+I 
NMR=NMR+ICNTIIUIIJII 
IF(IUIIJII 142,151,142 
IJ=JPlS+1 
JP=(UIIJI 
IFIJP) 1420,1420,1419 
IFIJP-JEXTNI 1421,1421,1420 
CALL PRER2116,JP,ll 
CHECK=CHECK*777777757771 
IJ=JTVP+JP 
I F I IU ( 1 J I I 143.150, 143 
IJ=JMIN+l 



1429 
1430 

B 
1431 

150 

151 

1511 

152 

153 

154 

155 

159 

160 

163 
B164 

165 
B166 
C 

170 
111 

BI72 

JM=IUI IJ) 
IFIJM) 1430,1430,1429 
IF(JM-JEXTN) 1431,1431,1430 
CALL PRER2(16,JM,I) 
CHECK=CHECK-117777157177 
IJ=JTYP+JM 
IF(IUfIJ) 160.150.160 
IK=MTYP+1 
NMR=NMR-ICNT(IU(IK» 
IUUKI=O 
CALL DEFINEIME~B.I.O.O,O.O) 
CALL PRER2117,I.JI 
JMIC=JMIC-l 
JMPC=JMPC-l 
IL=MLOAD+I 
CALL UPADPIIUIIL),X.Y,NSl) 
IFINSl-2)1511.160,1511 
CALL ALOCAT(MLOAD,I) 
IL=MLOAO+I 
IK= IU ( III +2 
NllL=IU(lK) 
IFINBl) 152,159,152 
IXX=3 
CO 155 M=I,NBL 
IL=MLOAD+I 
IK=IUIILI+IXX 
CALL UPADPIIU(IK),INDEX,JC.IlD) 
lXX=IXX+IU(IK+l) 
IF(INDEX) 154,153,154 
CALL ALOCATILOAOS,JC) 
IL=lOADS+JC 
IM=IUIll)+llO+14 
lU(lM)=O 
CALL RELEAS(LOAOS,JC) 
Il=MlOAD+l 
IM=IUIILI+1 
IUIIM)=3 
IUIIM+1I=0 
CALL DEFINE(MlOAD,I,2,O,O,11 
CALL RElEASIMLOAO,I) 
CONTINUE 
CALL RELEAS(MTVP) 
CALL RELEAS(MEMB,O) 
IF(JMIC-NB) 165,164,165 
CHECK=CHECK+OOOOOOOOICOO 
IFIJMPC-NB) 170,166,110 
CHECK=CHECK+OOCOC0002COO 
LOAD PROCESSING 
If(NlDS) 111,198,111 
IFINLDG-NLDSI 200,172,200 
CHECK=CHECK+000002000000 
CALL DEfiNE (lINT,lEXTN,O,O,I) 
CALL ALOCATIlINT) 
NLDSI=O 
JD=NLDS 
CO 174 L=I,lEXTN 
CALL ALOCATIlOADS,l) 
IJ=lOADS+l 
IK=IU( IJI+1 
CALL UPAOPIIU(IK),LT,X,Y) 
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IJ = LINT + L 
IUIIJ) .. ° 
IFILT-I) 17~,173,175 

175 IUIIJ)"'JO 
JO=JO-l 
GO TO 174 

173 NLOSI#NLOSI+1 
IU IIJ) =NLOS I 

174 CALL RELEASILOAOS,L) 
GO TO 200 

B198 CHECK=CHECK*777777777767 
C METHOD TEST 
C200 IFlIMETH-l) 210,202.201 
C201 CHECK=CHECK*777773771717 
C GO TO 210 
B200 CHECK=CHECK+OOOOOooooo40 

NSTV=NFJS*Jf 
NMEMV=MEXTN*JF 
NOSQ=NJR*NJR 

C FINAL TEST 
B210 FIN=000001717777 

CALL ITESTlCHECK.FIN,15.ISUCCI 
IFIISUCCI 300,211,300 

211 ISOLV=2 
ISUCC=l 
IFIICONT-11 220,212,220 

212 CALL SAVE 
220 IT=O 

IFCIPSI) 226,221.226 
226 IT=1 
227 CALL RELEASIKPSI,O,ITI 

CALL RElEASIJlOAD.OI 
CALL RELEASIMLOAD.OI 
CAll RElEASIJTYPI 
CALL RELEASlKXYZI 
CALL RELEASllOAOS.OI 

228 CALL RELEASlLINT) 
229 CAll DEFINElKS.MEXTN*CNCORD+ll.O.O.ll 

CALL OEFINE(KMKST.O,MEXTN.l,O,ll 
CALL DEFINEIKSTOB,Q,MEXTN,l,O,ll 
CALL DEFINE(KPPlS,O,NLDS,l,Q,l) 
CAll OEFINEIKPMNS,O,NlOS,l,O,ll 
CALL DEFINEIKUV ,O,NlDS,l,O,l) 
CALL OEFINEIKPPRI.NlOS*NSTV,O.O,l) 
CALL DEFINEIKOIAG,O,NJ,l,l,l) 
CALL OEFINEIKOFOG,O,NB,l,l,ll 
CAll AlOCAT(KPPlS,OI 
CALL ALOCATIKPMNS,O) 
CAll ALOCATIKUV.O) 
DO 230 I=l.NlDS 
CAll OEFINEIKPPLS,I,MEXTN*JF,O,O,ll 
CALL DEFINECKPMNS,I,MEXTN*JF,O.O,l) 

230 CALL DEFtNE(KUV.I.MEXTN*JF,Q,O,l) 
CALL RELEASIKPPLS,O) 
CALL RELEASIKPMNS.OI 
CALL RELEASIKUV.O) 
CALL ALOCAT(KOIAG,OI 
CALL ALOCAT(KOFDG.O) 
CAl~ AlOCAT(KMKST,OI 
CALL AlOCATIKSTDB,OI 



CO 250 I = 1,NJ 
250 CAll DEFINEtKDIAG,[.NSQ,O.O,lJ 

00 260 I = 1,MEXTN 
CAll OEFINEtKSTOB,[,NSQ,O,O,11 

260 CAll DEFINEIKMKST,I,NSQ,O,O,11 
DO 270 1= 1 ,NB 

270 CAll DEFINEtKOFDG,I,NSQ,O,O,11 
CALL RElEAS(KDIAG,O) 
CALL RELEAS(KOFOG,O) 
CALL RELEAS!KSTOB,O) 
CALL RELEAS(KMKST,OI 
CALL ALOCAT!KATR,O} 
CALL AlOCAT(~TVP) 
CALL DEFINE!IOFDG,O,O,l,Q,OI 
CALL ALOCAT(IOFOG,O) 
CALL OEFINE!IOFOG,O,NJ,I,I,I} 
CO 141 l=l,NJ 
CALL DEFINEIKATR,I,7,O,O,l) 
CALL ALOCAT(KATR,I) 
IK=KATR+I 
IL=[U( IK)+l 
IU(ILl=O 

141 IUIll+1l=7 
00 404 I=I,MEXTN 
IJ=HTVP+I 
IF!IU(IJ)) 401,404,401 

401 IJ=JPLS+[ 
JP=IUIIJI 
IJ=JMIN+I 
JH=IUtIJ I 

144 IJ=JINT+JP 
IJJ=IUIIJ} 
15=1 
DO 147 101=1,2 
JPI=IUIIJI 
IK=KATR+JP[ 
Il=lUt IK}+l 
NBRI=IUI III 
I Uti Ll =N BR 1+1 
NS=1U1 Il+l) 
IFINBRI-NS+2) 146,145,145 

145 NS=NS+5 
IUt IL+U=NS 
CALlDEFINEIKATR,JPI.N5,O,O,11 
IK=KATR+JPI 

146 Il=IU(IKI+NBRI+3 
lUI [L)=I*IS 
15=-1 

147 IJ=JINl+JH 
IK=IOFO'G+XHAXOFI IJJ,JPI} 
IUt IK) =lUI IK I-I 

404 CONTINUE 
DO 405 l=l.NJ 
IFtl-NFJS} 407,407,406 

406 IJJ=O 
GO TO 408 

407 IJJ=30 
408 IK=IOFOG+I 

NS=-IUtIKI+I+XHINOFII/5,tI*NBI/tNJ*10},IJJI 
lUI IK I =0 
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405 CALL DEFINEIIOFDG,I,NS,O,I,II 
CALL RELEASIIOFDG,OI 
CALL RELEASI~TYP) 
CALL RELEASIJPLSI 
CALL RELEASIJMINI 
00 162 1=I,NJ 

162 CALL RELEASIKATR,II 
CALL RELEASIKATR,OI 
CALL RELEASIJINTI 
GO TO 301 

300 CALL PRERRI41 
ISUCC = 2 

301 RErURN 
END 

* II S T8 
* LABEL 
CSAVE SUBROUTINE FOR SAVING INITIAL DATA SPECIFICATION - lOGCHEK 1-1-64 

SU8ROUTINE SAVE 
DIMENSION lABlI12I,BETA(90),SYSFILI27I,PRBFIlIICI,CWFIL(53I,UI2I, 

lIUI21 
COMMON U,IU,A,IA,LABL,BETA,IB,IS,IL,INDEX,IN, 

lCHECK,NMAX,INORM,ISCLV,ISCAN,III,[MOD,JJJJ,ICONT,ISUCC,IMERG,TOp,N 
21,NL,NT,NREQ,TN,LFILE,TOLER,IPRG,IRST,IRLD,IRPR,SYSFlL, 
3NJ,NB,NDAT,IO,JF,NSQ,NCORD,IMETH,NlDS,NFJS,NSrV,NMEMV,IPSI,NMR,NJR 
4_ISODG,NDSQ,NDJ,IPDBP,IUDBP,NBB,NFJS1,JJC,JDC,JMIC,JMPC,JLD,JEXfN, 
5MEXTN,LEXTN,JlC,NlDSI,PRBFIL, 
6NAME,KXYZ,KJREL,JPlS,JMIN,MTYP,KPSI,MEMB,LOAOS,MODN,KS,KMKST,KSTOB 
7,KATKA,KPPlS,KPMNS,KUV,KPPRI,KR,KSAVE;KSl,KSZ,KS3,KS4,KS5,KS6,KS7, 
8KS8,KS9,KSI0,KDIAG,KOFDG,IOFDG,LOADN,MEGAO,JEXT,JINT,KUDBP,KMEGA, 
9KPDBP,JTYP,MTYP1,KB,MlCAD,JLCAO,KATR,LINT,CWFIL 

EQUIVALENCEIU,IU,A,IA),IUI21,IUIZI,lABL) 
C THIS ROUTINE REPLACES THE OUMMY ROUIINES 

CALL UPADP INl,A,B,MLI 
KSAVE=32442-ML 
JJJJ=LFIlE 
CAll FILESI2,l,JJJJ,KSAVE,TOPI 
RETURN 
END 

.. FAP 
COUNT 50 
E:NTRY ITEST 
L8L !TEST 

.. SUBROUTINE ITESTIA,B,L,II 
"STRESS PROGRAMMING SYSTEM ••• VERSION IIA 
*S.J.FENVES 3/21/63 
* 1 = 0 IF B LOGICALLY CONTAINED IN A, 1 OTHERWISE 
-IF L=C, NO DIAGNOSTIC PRINTING 
"iF L NOT 0, PRINT l+BIT POSITION OF B NOT CONT. IN A 

" I TEST SXA END,4 PLANT LINK 
CAL" 1,4 A 
ANA" 2,4 AND B 
ERA" 2,4 EXCL. OR B 
TrE OK IF ZE:RO, OK 
SLW TEMP NOT ZERO, SAVE 
CAL ONE 
SlW" 4,4 I = 1 
NlT* 3,4 TEST l 
TRA END ZERO-NO PRINT 
CAl* 3,4 



SLW 
CAL 
AXT 

BACK LBT 
TRA 
SLW 
PXD 
ADD 
SLW 
SXA 
CALL 
CAL 
LXA 

NEXT ARS 
TXL 
TRA 
TXI 
srz* 
AXT 

INC 
OK 
END 

ONE 
TEMP 
l 
IPR 
SAVE 

TRA 
OCT 
pze 
PZE 
PiE 
PZE 
END 

L 
TEMP 

NEXT 
TEMP 
,4 
L 
IPR 
SAVE.4 
PRERRtlPR 
TEMP 
SAVE,4 
1 
INC,4,34 
END 
BACK,4.l 
4,4 
0,4 
5,4 
0000010COOOO 

GET L 
GET DIFFERENCE 
SET TO COUNT SHIFTS 
TEST LOW BIT 
ZERO OK 

SAVE 
GET INDEX 

PRINT PARAMETER 
SAVE INDEX 

RESTORE 

SHIFT 
TEST 

* Ll S f8 
* LABel 
CMAIN2I6 

1 

2 

3 

20 

• 
* 
* 
C 
C 
C 

DIMENSION YI6,6),TI6,6),Q(6,6),UI36),IU(36),SYPAI40),FILLI6) 
COMMON U,T,Q,CHECK,NMAX.INORM,ISOLV,ISCAN,IIII,IMOD,ILINK,ICONT, 

1ISUCC,SYPA,NJ,NB,NDATiIO.JF.NSQ,NCORD,IMETH,NLDS,NFJS.NSTV 
2,NMEMV,IPSI.NMR,NJR,ISODG,NDSQ,NDJ,SDJ.NPR,NBB,NFJSl.JJC,JDC, 
3JMIC,JMPC.JLO,JEXTN.MEXTN.L~XTN.JLC,NLDSI.IYOUNG,ISHER,IEXPAN, 
4IDENS,FILL, 
5NAME.KXYZ,KJREL,JPLS,JMIN,MTYP,KPSI,MEMB. 
6LOADS. INPUT,KS,KMKST,KSTDB,KATKA,KPPLS.KPMIN,KUV,KPPRI,KR,KMK, 
lKV,K33,LA2R ,LA2RT,NV ,NTP ,NSCR1,NSCR8,NSCR9,NSCRIO,KOIAG,KOFO 
8G,IOFDG,LDNM,MEGAO,JEXT,JINT,KUOBP,KMEGA,KPOBP,JTYP,MTYPl,KB,MlOAD 
9,JLOAD,KATR,lEXT,KYOUNG,KSHER,KEXPAN,KDENS 

EQUIVALENCEIUIll,IUll),Yllll 
CALL MEMBER 
ISUCC;ISUCC 
GO TO 11,201,ISUCC 
ISOLV;3 
IFINMRI2,3,2 
CAll MRELES 
ISUCC;ISUCC 
GO TO 13.201,ISUCC 
ISOLV=4 
CALL CHAINI3,A4) 
CAll CHAINIl,A4) 
END 
LABEL 
LISTS 
SYMBOL TABLE 
SUBROUTINE MEMBER 
LEON R.l.WANG 
STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
VERSION 111 ••• 27 AUGUST 1963 BY KENNETH REINSCHMIDT 
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C MAIN SUBROUTINE PERFORMS ALL MEMBER COMPUTATIONS 
C DESCRIPTION OF NOTATIONS 
C JM:NAME OF A MEMBER 
C NB -NUMBERS OF MEMBERS 
C NP=+NODE 
C NM=-NODE 
C MTVP=TVPE OF MEMBER GIVEN 
C MTVP(ll=SECTION PROPERTIES GIVEN PRISMATIC MEMBER 
C MTVP(21=LOCAL STIFFNESS OF MEMBER GIVEN 
C MTVP(31=LOCAL FLEXIBILITV OF MEMBER GIVEN 
C MTVPI41=MEMBER OF STRAIGHT VARIABLE SECTION 
C MTVPI51=COMPUTE STEEL SECTION PROPERTIES 
C JF=DEGREE OF FREEDOM 
C IO=TVPE OF STRUCTURE 
C IOIII=PLANE TRUSS 
C IOI21=PLANE FRAME 
C IDI31=PLANE GRID 
C IO(4)=SPACE TRUSS 
C ID(51=SPACE FRAME 
C Y=FLEXIBILITY OR STIFFNESS MATRICES 

C 

DIMENSION UI361,IUI361,VI6,6I,TI6,6I,VI6I,WI6I,FILLI 81, 
1 SVSFILI211,PROFILI61, KRAYIIOI,BLI41 

COMMON U,IU,Y,T,V,W,JLO,NLS,H,JT,J,K,JM,N.NS.L,BL,FILL,EGO,S, 
4CHECK,NMAX,INORM,ISOLV,ISCAN,IIII,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
5TOP,Nl,NL,NT,NREC,TN,LFILE,TOLER,IPRG,IRST,IRLO,IRPR,SVSFIL, 
8NJ,NB,NDAT,IO,JF,NSQ.NCORO,lMETH,NLOS,NFJS.NSrV,NMEMV,IPSI,NMR, 
9NJR,ISODG,NDSQ,NDJ,IPDBP,IUDBP,N8B,NFJSl,JJC,JOC,JMIC,JMPC,JXX 
CO~MON JEXTN,MEXTN,LEXTN,JLC,NLOSI,IYOUNG,ISHEAR,IEXPAN,IOENS, 

1 PROFIL, 
4NAME,KXYZ,KJREL,JPLS,JMIN,MTYP,KPSI,MEMB,LOAOS,MOON.KS,KMKST.KSrOH 
5,KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KOIAG,KOFOG, 
6 IOFOG,LOADN,MEGAO,JEXT,JINT,KUDBP,KMEGA,KPOBP,JTYP,MTYPl,KB 
1,MLOAD,JLOAO,KATR,LEXr,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE IU,IU,V) 
CALL ALOCAT IKXVZI 
CALL ALOCAT IJPLS) 
CALL AlOCAT (JMIN) 
CALL ALOCAT IMTVPI 
CALL ALOCAT IKSI 
CALL ALOCATIKMKST,O) 
H=O.O 
IF IIYOUNG-il 109,400,103 

709 EGO = 1.0 
GO TO 410 

400 CALL ALOCATIKYOUNGI 

C TEST FOR MOD OF EL OR SHEAR MOO NOT SPECIFIED 
C 

JS=O 
L=KVOUNG 

413 NS=O 
406 CONTINUE 

00 401 JM-l,MEXTN 
I=L+JM 
IFIUI111403,403,404 

403 IFIHI401,401,405 
404 H=UII) 

IFINS)408,408,401 
408 NS=1 

GO TO 406 
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405 L;( I )=H 
CALL PRER2114,JM,H) 

401 CONTINUE 
IFIJSI410,410,430 

703 EGO = UI1911 
410 IF IISHEAR-ll 430.420,430 
420 CALL ALOCATIKSHEAR) 

H=O.O 
JS=1 
L=KSHEAR 
GO TO 413 

430 CALL ALOGAT IMEMB,OI 
1 DO 3000 JM=I,MEXTN 

C TEST IF JM TI-< MEMBER IS PRESENT IN THIS MOOIFICATION 
C UNPACK MTYP AND NS 

IA=MTYP+JM 
CALL UPACWIUIIA),IX,IX,L,NS,IXI 
IF III 100.3000,100 

100 CALL ALOCAT IMEMB,JMI 
CALL AlOCAT(KMKST,JMI 
NS = NSI7 
JU=KMKST+JM 
JU=IU(JU) 
IK=M£MB+JM 
JT=IUIIKI 

C FIND JOINT (EXTERNALI NUMBERS 
NP JPLS+JI" 
NM = JMIN+JI' 
NP = lUlNPI 
NM = IUINM) 

C COMPUTE LENGTH 
C STORE S 

KM = KXYl + INIoI-1I*3 + 1 
KP = KXYl + INP-U*3 + 1 
JKS=KS+(JM-11*INCORD+ll+l 
UIJKS)=O.O 
DO 5 l=l,NCORO 
JKSS=JKS+I 
U(JKSS)=UIKMI-UIKP) 
KM = KM+ 1 
KP = KP + 1 
UIJKSI=UIJKSI+UIJKSSI**2 

5 CONTINUE 
UIJKSI=SQRTFIUIJKSII 
S=U(JKSI 
DO 8 I=1,JF 
DO 8 J=l, JF 

8 YII,JI=O. 
KA = JT+l 
IF IIYCUNG-ll 720,702,720 

702 I = KYOUNG+JM 
EGO = U 1 I 1 

720 IF IISHEAR-ll 101,721,722 
101 H = 0.4 

GO TO 180 
721 I = KSI-<EAR+JM 

H" UIIIIEGO 
GO TO 180 

722 H = UIl92l1EGO 
780 GO TO IIO,20,21,15,900l,l 
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C 
10 

C 

15 

C 
20 
21 
24 

25 

C 
C 

38 

40 

50 

C 
600 
620 

650 

700 

C 
730 

C 
740 
145 

C 
110 

115 
900 

3000 

PRISMATIC MEM8ER 
NS = 1 
SEPARATE TRUSSES FOR SHORT PROCESSING 
GO TO 138,15,15,38,151,10 
STOP=S 
CALL MEHFOOISTCP,UIKAI,ll 
GO TO 600 
SEPARATE TRUSSES 
GO TO 140,24,24,40,241,10 
GO TO 150,24,24,50,24),10 
DO 25 1=1. Jf 
DO 25 J=l. JF 
JS=JT+ JF*II-l)+J 
VII,JI=UIJS) 
GO TO 1900,710,650),L 
TRUSSES WITH PRISMATIC BARS ONLY 
FIND STIFFNESS DIRECTLV 
VIl,11 = UIJT+l)*EGO/UIJKS) 
GO TO 110 
VII, 11 =U I J T + 11 
GO TO 710 
Vll,II=I.0/UIJT+I) 
GO TO 710 
INVERT THE FLEXIBILITY MATRIX 
GO TO 1620,650,650,620,6501,10 
Vll,l)=I./Vll,ll 
GO TO 110 
DO 100 1=1, JF 
DO 100 J=l, JF 
TIl, J 1 =0. 
TlI,I)=l. 
A=I. 
~1=XSIMEQFI6,JF,JF,V,T,A,V) 
GO TO 1110,740,730),Hl 
INVERSION OF FLEXIBILITY/STIFFNESS IS SINGULAR 
CALL PRER211,J~,O.0) 
GO TO 745 
INVERSION OF FLEXIBILITY/STIFFNESS IS UNDER/OVER FLOW 
CALL PRER212,JM,O.0) 
ISUCC=2 
GO TO 900 
STORE K* 
DO 715 I=I,JF 
00 115 J=l,JF 
JX=JU+JF*II-l)+J 
UIJX)=VII,J) 
CALL RELEAS IMEMB,JM) 
CALL KELEAS(KMKST,JM) 
CONTINUE 
CALL RELEASIKVCUNG) 
CALL RELEASIKSHEAR) 
CALL RELEAS (KXVZ) 
CALL RELEAS (JPLS) 
CALL RELEAS (J~IN) 

CALL RELEAS (MTYP) 
CALL RELEAS IKS) 
CALL RELEASIKMKST,OI 
CALL KELEAS (MEMB,OI 
RETURN 
END 



--• 
C 
C 
C 
c 
e 

LIST8 
SYMBOL TABLE 
LABEL 
SUBROUTINE MRELES 
S.MAUCH STUCT. ANALYSIS PROG. RELEASES 
THIS ROUTINE MODifIES KSTAR TO ACCOUNT fOR fORCE CONSTRAINTS. 

NMR=NUMBER Of MEMBER RELEASE~ SPECIfiED 
ASSUMES THAT CARRY OVER MATRIX Of THE MEMBER INVOLVES ONLY THE LENGTH 
IUR=CALLING ORIGINIMEMBER OR JOINT RELEASE) 

DIMENSION YI6,6),TI6,6),QI6,6),UI36).IUI36).SYPAI401,FILLI6) 
COMMON U,T,Q,CHECK,NMAX,INORM.ISOLVE,ISCAN,IIII,IMOO,JJJJ,ICONT, 

1ISUCC,SYPA,NJ,NB,NOAT,ID,Jf,NSQ,NCORO,IMETH,NLOS,NfJS,NSTV 
2,NMEMV,IPSI.NMR.NJR,ISOOG,NOSQ,NDJ,SDJ,NPR,NBB,NfJS1,JJC,JOC, 
3JMIC,JMPC,JLD,JEXTN,MEXTN,LEXTN,JLC,NlOSI,IYOUNG,ISHER,IEXPAN, 
41DENS,FILl, 
5NAME,KXYl,KJREL,JPLS,JMIN,MTYP,KPSI.MEMB, 
6l0ADS, INPUT,KS,KMKST,KSTD8,KATKA,KPPLS,KPMIN,KUV,KPPRI.KR,KMK, 
7KV,K33,LA2R ,lA2RT.NV ,NTP .NSCR7,NSCR8,NSCR9.NSCRIO,KDIAG.KOFD 
8G,IOFOG,LDNM,MEGAO,JEXT.JINT,KUD8P,KMEGA,KPD8P,JTYP,MTYPl,K8,MlOAD 
9.JlOAD,KATR,lEXT,KYOUNG,KSHER,KEXPAN,KOENS 

EQUIVALENCEIUlll.IUIII,Yllll 
CALL ALOCATIMTYPl) 
CALL CEFINE(NTP,36,O,l,11 
CALL DEFINEINV,6,O,l,l) 
CAll ALOCATINTPI 
CAll ALOCATINV) 
CALL ALOCATIKSI 
CAll ALOCATIMTYP) 
NPR=O 
CALL OEfINEIKMEGA.O.MEXTN.l.C,I) 
CALL ALOCATIKMEGA,OI 
NMRR=NMR 
CO 6000 JM=I.MEXTN 

C CLEAR DECREMENT Of MTYPI IKMEGA REfERENCE FOR + MRElES) 
LMREl=MTYPl+JM 

8 UILMRELI=UllMREL)*100000711111 
LMREl=MTYP +JM 
MREl=IUILMREl) 

B 95 BREL=IBREl-0711110000001 
"M=MREL 
EQUIVALENCEIBREL,MREll 
IFIMRELI6000.6000.93 

93 MRElSV=MREL 
92 KMKS=KS+(JM-II-INCORD+II+1 
700 SDJ=UIKMKSI 

701 

410 
B 55 

39 
e 

SS=SDJ 
CALL ALOCATIKMKST.JMI 
lE=KMKST+JM 
KMSTP=IUCIEI 
CALL COPYIY.Y.Jf,l,KMSTPI 
ITR=O 
BBLl=8REl-000011000000 
IFIBBlll 38,262,38 

C BRANCH TO 262 MEANS RELEASE IS ONLY AT + END 
C NRE IS USED TO TEST FOR TOTAL RELEASE 
e NRE=l MEANS ONLY PLUS END REl. 
e NRE=-lMEANS ONLY MINUS ENO REl. 
C NRE=O MEANS PLUS AND MINUS END REl. 
e 

301 
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262 

38 
B 

23 
C 23 

24 
31 
22 

NRE=1 
GO TO 31 
IE:O 
IFI8REL*0077COOOOOOO'24.23.24 
NRE=I-ll 
MEANS RELEASE IS ONLY AT - END 
GO TO 31 
NRE=O 
IFIID-4)22. 8,22 
IFIIO-1156, S.56 

C IF 
8 

A TRUSS MEM8ER IS OYER RELEASED STIFFNESS IS JUST SET ZERO NO FATAL MISTAKE 
GO TO 11 

C 
C 
C 
C 
C 

IF TRUSS IS RELEASED STIFFNESS IS SET TO ZERO KMEGAO IS NOT SET UP 
THE CORRESPONDING CHECK IS MADE IN MREC 
IF 80TH ENOS OF A TRUSS ARE RELEASED MEESAGE IS PRINTED 

56 IFINRE)3.3,260 
11 CALL COPYIY,Y,JF,O.O) 

C KSTAR IS ZERO 

4 
10 

C 

GO TO 510 
CALL CARRYIID,JF,SS) 
CALL MAMULIY,T,T,JF,JF,O) 
KCSTAR IS NOW IN Y 

500 IFIITR)3,3,510 
C ITR=1 MEANS + END IS CONSIDERED AND 80TH ENDS ARE REL. 
C SET UP PERMUTATION MATRIX IN T 

3 IC=MREL 

450 

C If 
C Ie 

50 
C 
C 

501 

C 

100=10 
CAll PERMUTIIC,JF,IOO) 
IC=IC 
IFIIDOI501.5C,501 
100 IS NON-ZERO LAMBDA IS UNITY 
IS RETURNED FROM PERMUT 
CALL MAMULIY,T,T,JF,JF,OI 
NEXT STEP PARTITIONING AND IMPOSE 
KCPSTAR IS NOW IN Y 
JC=JF-IC 
NMRR=NMRR-JC 
IFIJF-JC)281,281,280 

JC:NUMBER OF RELEASES 
281 MEANS THERE IS A TOTAL RELEASE 

CONSTRAINT. 

C 
C 
C 
C 

11 MEANS TOTAL RELEASE IS AT PLUS OR AT MINUS END.BUT NO RELEASE AT OTHER END 

281 IFINREll1,230,111 
111 CALL FIXMIO,Q,JM) 

C NON-TRUSS MEMBER WITH TOTAL RElEAS AT START 
GO TO 11 

230 JSU=5 

8614 
630 
620 

GO TO 623 
BOL:466525512643 
PRINT 620,KOUT,BOL 
FORMAT II IO,AS) 
GO TO 600 

623 ISUCC=2 
CALL PRER2IISU.JM,MRELSYI 
GO TO 600 

280 IFIJC-l1200,200,201 
201 DO 211 I:l,JC 



IP=i+IC 
DO 211 J=I,JC 
JP=J+lC 
IN=NTP+I+IJ-ll*6 

211 UIINI=YIIP,JPI 
CAll COPYIQ.Q,JF.-2,OI 

2100 C=I.0 
JQ=JC 

2111 CAll BUGERI6,JQ,JQ,NTP,72,C,NVI 
C PULL KCPSTAR22 OUT OF KCPSTAR AND INVERT IT. 

KOUT=2111 
GO TO 1203,614,2301,JQ 

200 YJFA=YIJF,JFI 
IFIYJFAl232,230,232 

232 IN=NTP+1 
UIINI=l./YJFA 

C FORM KCPST12*KCPST221-1J*KCPST21 
C KCPST22 I-II IS IN TP 

203 DO 2160 L=I,JF 
00 2160J=I,Jf 
IFIIC-lI219.218,218 

218 IFIIC-J1219,211,211 
219 QIL,JI=O.O 

GO TO 2160 
217 QIL,JI=YIL,JI 

216 
2160 

C 

00 216 1=I,JC 
DO 216 K=I,JC 
IIC=I+IC 
I<IC=K+IC 
IN=NTP+I+(K-ll*6 
QIL,JI=QIL.J)-YIL,IICI*UIINI*YIKIC,JI 
CONTINUE 
REPLACE RESULT INTO Y 
IFINRE+11240,220,240 

240 IFIIE-11220,241,220 
241 CALL FIXMIIC,MREL,JMI 
220 CALL COPYIY,(,l,JF,I,OI 

C 220 COPIES RESULT OF 2160 INTO Q 
222 S=S 

229 
C 

221 
C 
C 
C 

506 
260 

100=10 
IN =MREL 
CALL PERMUTIIN,JF,IDOI 
IFIIODI506,221,506 
I<CPPSTTILOE IS NOW IN Y. UNPERMUTATE. 
CALL MAMULIY,T,T,JF,JF,11 

END OF SEPAR 

IFIIEl260,260,250 
IE=1 
MREL=MRELl64 
IFIMRELI4,510,4 

250 SS=-SOJ 

C 
C 

510 

ITR=I 
ITR=1 SIGNIFIES THAT BACK TRANSFORMATION TO PLUS START IS TO BE "ADt 

250 INVERTS TCSTAR FOR 8ACKTRANS FORMATION. 
GO TO 4 
ISU=KP'KST+JI! 
KMSTV=IUIISUI 

515 CALL COPYIY,Y,JF,2,KMSTVI 
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6CO 
6000 
6001 

600Z 

6003 

* 
* 
* 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

CALL RELEAStKMKST,JMI 
IFtNMRRlbC01,b001,bOOO 
CONTINUE 
CALL RELEAStNTP,Q,OI 
CALL RELEAStNV,O,OI 
IFtNPRlb003,bC03,bOOZ 
CALL RELEAStKMEGA,OI 
CALL RELEAStMTYPll 
RETuRN 
END 
LIST8 
LABEL 
SYMBOL TABLE 
SUBROUTINE MEMFOD tSTOP,SP,IFODI 
LEON R. WANG RM l-ZSS, EXT. Z117 
STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
APRIL Ib, 19b3 
MAY 7, 19b3 
VERSION 111 ••• Z7 AUGUST 1963 ••• KEN REINSCHMIDT 
CORRECTION FOR REARRANGING DATA STORAGE ALSO INCLUDING SHEAR 
DEFORMATION 
THIS SUBROUTINE COMPUTES F* OF A NONPRISMATIC STRAIGHT MEMBER 
AS wELL AS PRISMATIC MEMBER 
STOP-LENGTH OF MEMBER 
THIS SUBROUTINE CAN ALSO COMPUTE CANTILEVER DEFLECTION AT RIGHT 
END DUE TO A CONCENTRATED LOAD 
STOP~DISTANCE OF APPLIED LOAD FROM LEFT END 
DESCRIPTION OF NOTATIONS 
JM=NAME OF A MEMBER 
Y-FLEXIBILITY MATRICES 
ID-TYPE OF STRUCTURE 
IOtll-PLANE TRUSS 
IOtZI-PLANE FRAME 
IDt31-PLANE GRIO 
IDt41-SPACE TRUSS 
IDtSI-SPACE FRAME 
SECTION PROPERTIES ARE IN SP,NOT COMPACTED. 
MTYP-TVPE OF MEMBER GIVEN 
MTYPtll-SECTION PROPERTIES GIVEN 
MTVPtZI-LOCAl STIFFNESS OF MEMBER GIVEN 
MTVPt31-LOCAL FLEXIBILITY OF MEMBER GIVEN 
MTYPt41-HEMBER OF STRAIGHT VARIABLE SECTION 
MTYPtSI-COMPUTE STEEL SECTION PROPERTIES 

JF=OEGREE OF FREEDOM 
IFOD-l COMPUTES FLEXIBITY COEFF. 
IFOO=Z COMPUTES OEFLECTION COEFF. UNDER CONC. LOAD 
H = G/E, THE RATIO OF THE SHEAR MODULUS TO YOUNG,S MODULUS 
DIMENSION Ut361,IUI361,Yt6,bl,Tt6,bl,VI6I,wt6I,FILLt SI,SPt7,91, 

1 SYSFILtZ71,PROFILt6I, KRAYtl0l,BLt41 
COMMON U,IU,Y,T,V,W,JLD,NLS,H,JT,J,K,JM,N,NS,L,BL,FILL,EGO,S, 

4CHECK,NMAX,INORM,ISOLV,[SCAN,II[[,IMOO,JJJJ,[CONT,[SUCC,IMERG, 
5TOP,Nl,NL,NT,NREQ,TN,LFILE,TOLER,[PRG,IRST,[RLO, [RPR, SYSFll, 
SNJ,NB,NOAT,IO,JF,NSQ,NCORO,IMETH,NLOS,NFJS,NSTV,NMEMV,[PSI,NMR, 
9NJR,ISODG,NOSQ,NDJ,IPDBP,IUDBP,NBB,NFJS1,JJC,JDC,JHIC,JMPC,JXX 

COMMON JEXTN,MEXTN,LEXTN,JLC,NLDSI,IYOUNG,ISHEAR,IEXPAN,IDENS, 
1 PROFIL, 
4NAME,KXYZ,KJREL,JPLS,JMIN,MTYP,KPSI,MEMB,LOAOS,MODN,KS,KMKST,KSTDB 
S.KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KDIAG,KOFOG, 
6 IOFDG,LOADN,MEGAO,JEXT,J[NT,KUDBP,KMEGA,KPOBP,JTYP,MTYPl,KB 
7,MLOAD,JLOAD,KATR,LEXf,KYOUNG,KSHEAR,KEXPAN,KDENS 



180 
10 

18 
22 

25 

30 

31 

32 
33 

35 

C 
38 
40 

41 

C 
45 

46 
146 

150 

48 
49 

C 
42 

C 
50 

51 
152 

153 
155 

160 

53 
54 

162 
164 

165 

EQUIVALENCE IU, IU, VI 
TOLER=0.02 
GO TO 110,301tlFOD 
SL=O. 
GO TO 130,6CC,600,18.600),L 
00 22 1=I,NS 
SL=SL+SPI1,II 
DI=S-SL 
IF (ABSF(DI)-TOLER-S)30,30,25 
CALL PRER213,JM,NS) 
SPI1,NS)=SPI1,NS)+DI 
CALL PRER2111.NS,SPI1.NS)) 
SLX=S 
DO 110 1=I,NS 
GO TO (31,6CO,600,32,600),L 
S JEM=S 
GO TO 33 
STEM=SPI1,I) 
STSL=STOP-STEM 
IF (STSL) 35,38,38 
SLS=STOP 
GO TO 40 
DEFLECTION CCEFF. FOR ONE SEGMENT 
SLS=S rEM 
S2=SLS--2 
S3=SLS-S2 
DO 41 1=I,JF 
DO 41 M=I,JF 
11 I ,M)=O. 
GO TO 142,45,50.42.55),ID 
PLANE FRAMES 
IF ISPI2,I)) 46,46,48 
IF (SPI3,11) 150,150,146 
SP(2,I} = SP(3,1) 
GO TO 48 
TI2,21=S3/13.-SPI6.1)) 
GO TO 49 
TI2,2)=S3/13.-SP(6,III +SLS/IH-SPI2.1)) 
TI3,3)=SLS/SP(6,I} 
T12,3) = S2/(2.-SP(6,1)1 
Tl3,2)=Tl2,3) 
TRUSSES PLANE OR SPACE 
T(1,1)=SLS/SPI1,1) 
GO TO 65 
PLANE GRID 
IF ISPI3,1)) 51,51,53 
IF ISP(2,1)) 153,153,152 
SPI3,I) = SPI2,1) 
GO TO 53 
IF (SP(l,I)) 160,160,155 
SPI3,II = SP(l.I) 
GO TO 53 
Tll,1)=S3/13 •• SPI5,1)) 
GO TO 54 
TIl,1)=S3/13.*SPI5,1)) +SLS/IH-SPI3,1)) 
IF (SPI4,I)) 162,162,180 
IF (SPI6,I)) 165,165,164 
SPI4,I) = SPI6,I) 
GO TO 180 
SPI4,1) = 0.CCC1*SPI5,1) 

305 
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180 TI2,21=SLS/IH*SPI4,II) 
TI3,3)=SLS/SPI5,II 
TIl,3) = -S2/(2.*SPI5,1)1 
T( 3 tl I =T 11 t31 
GO TO 65 

C SPACE FRAME 
55 IFISPI2,I)1 56,56,58 

56 TI2,21=S3/13.*SPI6,1)) 
GO TO 59 

58 T(2,21=S3/13.*SP(6,111 +SLS/IH*SPI2,111 
59 IFISPI3,Ill 60, 60, 62 
60 TI3,31=S3/13.*SPI5,III 

GO TO 63 
62 TI3,3)=S3/13.*SPI5,III +SLS/IH*SPI3,III 
63 TI4,41=SLS/IH*SP(4,111 

T15,51= SLS/SPI5,II 
TI6,61=SLS/SPI6,11 
TI2,61 S2/12.*SPI6,III 
T13,5) = -S2/12.*SPI5,111 
Tl6,21 = Tl2,61 
Tl5,31 = Tl3,S) 
GO TO 42 

65 00 66 (=l,JF 
00 66 M=l,JF 

66 YI(,MI=YII,M}+TII,M) 
GO TO 161,68l,IFOO 

61 IF IL-4} 400,68,400 
C TRANSFORMATION OF DEFLECTIONS TO RIGHT ENO 

68 OS=SLX-SLS 
IFIOSI 400,400,10 

70 GO TO 1100,15,80,100,851,10 
7S YI2,Z)=YI2,21+TI3,21*OS 

YI2,31=YI2,3)+TI3,3)*OS 
GO TO 90 

80 YIl,ll=Yll,l)-TI3,ll*OS 
YI1,31=YIl,31-TI3,3)*OS 
GO TO 90 

85 YI2,ZI=Y(Z,21+T(6,ZI*OS 
YI3,31=Y(3,3)-TI5,31*OS 
YI2,61=YI2,6)+TI6,6)*OS 
YI3,S)=YI3,5)-TI5,5)*OS 

C DEFLECTION AT RIGHT END UNDER TRANSFORMED LOAD 
90 IfISTSL) 400,400,95 
95 GO TO 1100,96,91,100,98),10 
96 YIZ,Z)=YIZ,21+ITIZ,31+TI3,3)*OS)*STSL 

YI3,2)=YI3,Z)+TI3,3)*STSL 
GO TO 100 

91 YI1,l)=Yll,ll-ITll,3)-TI3,3)*OSI*STSL 
YI3,1)=YI3,1)-TI3,3)*STSL 
GO TO 100 

98 YIZ,Z)=YIZ,2)tITI2,6ItTI6,61*OSI*STSL 
YI3,3)=YI3,3)-ITI3,5)-TIS,51*OS)*STSL 
YI6,21=YI6,2)+TI6,6)*STSL 
YIS,3)=YIS,31-TI5,5)*STSL 

100 STOP=STSL 
SLX=OS 

110 CONTINUE 
400 00 sao I = 1,JF 

00 500 M = l,JF 
500 YII,MI = YII,M)/EGO 
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600 RETURN 
ENO 

• FAP 
LBL BUGER 
COUNT 25 

• BUGER THE CALLING SEQUENCE FOR XSIMEQF 
• BUGGERS ARGUMENTS 4. 5. AND 7 

ENTRY BUGER 
BUGER SXA BACKtl 

SXA BACK+l.2 
SXA BACK+2.4 
CAl ARG3+1 
SUB =204 
STA TOP 
ClA 3.4 
STA ARG 
CLS .. 4.4 
ANA =0077777000000 
ARS 18 
SSM 
ADD TOP 
STA ARG4 
CLS. 7.4 
ANA =0077777000000 
ARS 18 
SSM 
ADO TOP 
STA ARG7 
CLS- 5.4 
ANA =0077777000000 
ARS IB 
SSM 
AOo TOP 
STA ARG5 
CLA 1.4 
STA ARGI 
eLA 3.4 
STA ARG3 
eLA 6,4 
STA ARG6 
CLA 2.4 
STA ARG2 

ARGI eLA • 
ARG) LoQ • 

STQ IN+204 INTO (TOP-2 , 
ARG4 LoQ • 

STQ IN+203 INTO TOP-) 
ARG5 LoQ • 

STQ IN+202 
ARG6 LoQ .. 

STQ IN+201 
ARG7 LoQ .. 

SIQ IN+200 
ARG2 LOQ .. 

TSX SXSIMEQ,4 
ARG STO ... RETURN RESULT CODE IN THIRD ARG 
BACK AXT .. ,1 

AXT -.2 
AXT -.4 
TRA 8.4 
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TOP PZE 
IN COMMON 1 

END 
* LABEL 
* SYMBOL TABLE 

SUBROUTINE FIX~(IC,MREL,JMI 
CIMENSION Y(6,6I,T(6,6I,Q(6,6I,U(361.IU(36I,SYPA(401.FILLI201 
COMMON U.T,Q.CHECK.NMAX,INORM,ISOLVE,ISCAN,iIII.IMOD.JJJJ,ICONT, 

IISUCC,SYPA,NJ,NB,NDAT,ID,JF,NSQ,NCORO,IMETH,NLDS.NFJS,NSTV 
2,NMEMV.IPSI,NMR,NJR,ISODG,NDSQ,NOJ,SOJ,NPR,NB8,NFJS1,FILL, 
3NAME,KXYZ,KJREL,JPLS,JMIN,MTYP,KPSI,ME~B, 

4LOAOS. INPUT,KS,KMKST,KSTDB,KATKA,KPPLS,KPMIN,KUV,KPPRI,KR,KMK, 
5KV.K33,LA2R ,LA2RT.NV ,NTP ,NSCR7,NSCR8,NSCR9,NSCRI0,KDIAG,KOFD 
6G,IOFDG,LON~,MEGAO,JEXT,JINT,KUOBP,KMEGA.KPOBP.JTYP,MTYPI 

EQUIVALENCEIU(II,IUII',Yllll 
C FIRST MULTIPLY KPI2*KP22(-11 

241 NPR=NPR+l 
CALL OEFINEINSCR7,36,0.1,11 
CALL ALOCATINSCR71 
CALL OEFINEI KMEGA.NPR,NSQ.O,0,11 
CALL ALOCATI K~EGA,NPRI 
JP=MTYP1+JM 
IU (JP I =NPR 

C ALTERATION OF MTYPI IF A PLUS RELEAS IS OELETED IS NOT DONE IN MRELES 
IX=KMEGA+NPR 
CALL CLEARIUIIXII 
IX=IUIIXI 
SOJM = -SDJ 

3 IF(ICll,l,2 
1 CALL CARRY IID.JF,SOJMI 

CALL COPY(T,T,JF,2,IXI 
GO TO 246 

C TOTAL RELEAS AT START OF NON TRUSS MEMBER 
2 JC=JF-IC 

CO 10 L=I,IC 
00 10 J=I,JC 
IA=NSCR7+(L-ll*6+J 
UIIAI=O.O 

217 DO 216 l=l,JC 
IIC=IC+I 
IN=NTP+J+II-l)*6 

216 U(IA)=UIIAI+YIL,IICI*UIINI 
10 CONTINUE 

C KPI2*KP22(-11 FOR JM IS NOW IN NSCk7 
C NEXT LAMIIT)*NSCR7*LAM2 

00 20 l=l,JF 
CO 20 N=l,JF 
Y(I,N)=O.O 
00 15 M=l,JC 
L=IC+M 
CO 15 K=I,IC 
IA=NSCR7+(K-l)*6 +M 

15 Y(I,NI=YII,NI+TIK,II*UIIA)*TIL,NI 
20 CONTINUE 

C AOD LAM1*LAMIT=IPRIME 
DO 30 1=I,JF 
1= I 
f'M=MREL 
CALL UNPCKIf''',I,IOI 

lCOO IF(MMI30,30,29 



29 YII,I)=YII,I)+l.O 
30 CONTINUE 

C OMEGA IS NOW IN Y MUST BE MULTIPLIED BY CARRY OVER 
CALL CARRY IID,JF,SDJM) 
CALL MAMULIY,T,T,JF,JF,-l) 

C T-OMEGA IS NOW IN Y 
240 CALL COPYIY,Y,JF,2,IX) 

C CAN NOW MODIFY CANTILEVER FORCES 
245 CALL RELEASINSCR1) 
246 CALL RELEASIKMEGA,NPR) 

RETURN 
END 

- Ll STS 
" LABEL 

SUBROUTINE CARRYIID,JF,SS) 
DIMENSION Y(36),TI36) 
COMMON Y,T 
DO 100 I=2,IB 

100 TI I )=0. 
TllI=l. 
TlS)=l. 
TlI5)=l. 
GO TO 110,5,6,10,1),10 

5 Tl141=SS 
GO TO 10 

6 Tl13I=-SS 
GO TO 10 

1 DO 20 1=19,35 
20 TllI=O. 

Tl221=1. 
Tl291=1. 
Tl361=1. 
Tl321=SS 
Tl211=-SS 

10 RETURN 
END 

" Ll STB 
- LABEL 
- SYMBOL TABLE 

SUBROUTINE COPYIA,B,JF,IX,ICM) 
DIMENSION AI6,6),BI6,6),UI200),IUI200) 
COMMON U,lU 
EQUIVALENCEIU,IU) 

C THIS SUBROUTINE COPIES B OR U INTO A. OR PUTS zeROS INTO A. 
C ICM POS MEANS B IS TO BE FOUND IN U. ICM IS STARTING LOCATION. 
C IX=-2 FILL II WITH UNIT MATRIX. 
C IX=-l ADD A TO U 
C IX=O FIll A WITH ZEROS 
C IX=1 FILL A WITH U OR B 
C IX=2 FILL U WITH A 

XLOCFINl,N2,N31=Nl+N2+IN3-ll"JF 
IXX=IX+3 
GO TO 11,2,I,15,5),IXX 

1 CO 40 I=I,JF 
00 3 J=I,JF 

3 AII,JI=O.O 
IF(IX131,40,40 

31 AII,I 1=1.0 
40 CONTINUE 

GO TO 20 

309 
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15 IF{ICMI16,16,11 
11 ITES=l 

GO TO 7 
16 ITES=O 

GO TO 1 
5 00 6 I=l,JF 

00 6 J=l,JF 
IJK=XLOCFCICM,I,JI 

6 UCIJKI=ACI,JI 
GO TO 20 

2 ITES=-l 
1 00 30 l=l,JF 

00 30 J=l,JF 
IFCITESI1l,9,12 

11 IJK=XLOCF(ICM,I,JI 
UIIJKI=ACI,JI+U(IJK) 
GO TO 30 

9 CKK=B II, J) 
GO TO 10 

12 IJK=XLOCFCICM,I,J) 
CKK=U( IJKI 

10 ACI,JI=CKK 
30 CONTINUE 
20 RETURN 

END 
* LISTS 
* LABEL 
* SYMBOL TABLE 

SUBROUTINE MAMUL(Y,T,A,JS,JT,JJI 
C OOES MULTIPLICATION T*Y*A 
C JS IS SIZE OF SQUARE ARRAY 
C JJ=O TRANSPOSE A.-TRIPle PRODUCT 
C JJ=I TRANSPOSE T. TRIPLE PRODUCT 
C JJ=-1 ONLY DOUBLE PROD.T IS NOT TRANSPOSED. Y IS POST MULT. 
C A IS POST MULTipLIER 
C T IS PRE MULTIPLIER 

DIMENSION QC6,6),T{6,61,YI6,61,A(6,61 
IF(JJ)4,9,9 

9 00 1 1= 1, JT 
00 1 J=I, JT 
QII,JI=O.O 
00 1 N=I,JS 
DO 1 K=l,JS 
IF (JJI3,3,6 

3 CF=TlltKI 
Ce=AIJ,NI 
GO TO 1 

6 CF=TlK,I) 
CB=ACN,JI 

1 QII,JI=QCI,JI+CF.YIK,NI*CB 
GO TO 100 

4 00 40 I=l,JT 
DO 40 N=l,JS 
gll.NI=O.O 
00 40 K=l,JS 

40 glI,N)=Q(I,NI+TII,KI*YIK,NI 
100 CALL COPVIY,Q,JT,I,O) 
15 RETURN 

END 
* LISTB 



• LABEL 
• SYMBOL TABLE 

SUBROUTINE PER~UTIMREL,JF,IO) 
C THIS SUBROUTINE SETS UP PERMUTATION MATRIX IN T 

DIMENSION YI6,6),TI6,6),UI36I,IUI361 
COMMON U,T 
EQUIVALENCEIUll),IUll),Yll)) 

C THIS SUBROUTINE SETS UP PERMUTATION MATRIX IN T 
CALL COPYIT,T,JF,O,O) 

1 IC=JF 
DO 101 I=l,JF 
1=1 

2 MM=MREL 
CALL UNPCKI~~.I,ID) 
If1MM130,30,20 

C ~M POS. MEANS RELEASE I IS PRESENT. 
20 T( IC,! )=1.0 

If I IC-1I4,3,4 
4 10=0 

3 lC=IC-l 
GO TO 101 

30 1l=IC-JF+I 
C 21 CHECKS IF LAMBDA IS UNITY 

21 IFIII-l)24,25,24 
24 10=0 
25 TIII,I)=1.0 
101 CONTINUE 
28 MREl=IC 

RETURN 
END 

• fAP 
COUNT 60 
LBL UNPCK 
ENTRY UNPCK 

UNPCK CLA 1,4 
STA MREl 
CLA 2,4 
STA INDEX 
STA INDX 
CLA 3,4 
STA JFR 

INDX CLA •• 
ARS 18 
SUB =1 
TZE JfR 
TPL INDEX NO CONDENSING 

JFR CLA •• 
ARS 18 
SU8 =3 
TIE GRID 
ADD =1 
TZE PLNFR PLANE FRAME 
CLA. 1,4 SPACE FRAME 
ARS 18 
STO MRCON 
TRA INDEX 

GKID CLA MSKGl MASKl GRID 
ANA. 1,4 
ARS 20 
STO MRCON MREL CONDENSED 
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TRA 
PLNFR CLA 

ANA. 
ARS 
STO 
CLA 
ANA· 
AOD 
ARS 
STO 

INDEX CLA 
ARS 
SUB 
STA 
CLA 
ALS 
ANA 

MREt STO 
TRA 

TMPFR PZE 
TEMPG PZE 
MSKGl OCT 
MSKG2 OCT 
MSKFI OCT 
MSKF2 OCT 
MRCON PZE 

INDEX 
MSKFI 
1,4 
3 
TMPFR 
MSKF2 
1.4 
TMPFR 
18 
MRCCN ... 
18 
=1 
"+2 
=1 
•• 
MRCCN .... 
4.4 

000034000000 
003400000000 
000040000000 
000003000000 

MASKl PLANE FRAME 

ACTUAL DECODING OF HREL CONDo 

• THIS SUBROUTINE CONDENSES THE 
• CODE wORD SPECIFYING THE RELEASE 
• IACCORDING TO TYPE OF STRUCTURE. 
• AND OECODES THE CONDENSED WORD. 
• IT IS CALLED BY SUBROUTINE 
• MRELES. 

END 
• lIST8 
.. LABEL 
CMAlN3/6 

1 

2 

.. .. 

DIMENSION YI6.6'.T(6.61.Q(6.6'.UI361.IU(361.SYPAI40 •• FILL(6, 
COMMON U.T.Q.CHECK.NMAX.INORM.ISOLV.ISCAN.IIII.IHOD.ILINK.ICCNT. 

lISUCC.SYPA,NJ,NB,NDAT,ID,JF,NSQ.NCORD,IMETH.NLDS.NFJS.NSTV 
2.NMEMV.IPSI,NMR,NJR,ISODG,NDSQ,NDJ,SDJ,NPR,NBB.NFJSl,JJC,JDC. 
3JHIC,JHPC,JLD,JEXTN,MEXTN.LEXTN.JLC.NLOSI,IYOUNG.ISHER.IEXPAN, 
4IDENS.FILL, 
5NAME,KXYI,KJREL,JPLS,JMIN,MTYP,KPSI.MEMB. 
6LOADS, INPUT,KS,KMKST,KSTOB,KATKA,KPPLS,KPHIN,KUV,KPPRI,KR,KMK, 
1KV.K33,LA2R ,LA2RT,NV ,NTP ,NSCR1,NSCR8,NSCR9,NSCRIO.KDIAG,KOFD 
BG,IOFDG,LDNM,MEGAO,JEXT.JINT,KUDBP.KMEGA.KPDBP.JTYP.MTYPl.KB.MLOAD 
9,JLOAD.KATR.LEXT.KYOUNG,KSHER,KEXPAN.KOENS 

EQUIVALENCEIUIll.IUIII,YIIII 
CAll LOADPC 
ISUCC=ISUCC 
GO TO 11,21,ISUCC 
ISOLV=5 
CALL CHAINI4.A41 
CALL CHAINll,A41 
END 
LISTS 
LABEL 
SUBROUTINE FDMOD 

C THIS ROUTINE MODIFIES JOINT LOAD VECTORS IF THERE ARE FREE JOINTS 
C THIS ROUTINE SOLVES FOR JOINT DISPLACEMENTS IF THERE ARE NO FREE JOINTS 



DIMENSION Yl6,61,Tl6,61,QI6,61,UI361,IUI361,SYPAI401,fILLI61 
COMMON U, T ,Q .CHECK,NMAX ,INORM, ISOLVE,I SCAN ,1111, (f40D .JJJJ, ICONT, 

IISUCC.SYPA.NJ.NB.NDAT,ID,JF,NSQ,NCORD,IMETH.NLDS,NfJS,NSTV 
2,NMEMV,IPSI.NMR,NJR,ISODG,NDSQ,NDJ,IP8,IUPB.NBB,NFJSl 
2,JJC,JDC,JMIC,JMPC,JLD,JEXTN,MEXTN,LEXTN,J(C,NLDSI,IYOUNG.ISHEAR. 
2IEXPAN.IDENS,flLL, 
3NAME,KXYZ,KJREL,JPLS,JMIN,MTYP,KPSI,MEMB, 
4l0ADS, INPUT,KS,KMKST,KSTDB,KATKA,KPPLS,KPMIN,KUV,KPPRI,KR,KMK, 
5KV,K33,LA2R ,LA2RT,NSCR5,NSCR6,NSCR1,NSCR8,NSCR9,NSCRIO,KDIAG,KOfD 
6G,IOFDG,LDNM,MEGAO,JINT,JEXT,IFDT,KMEGA,KPOBP,JTYP,MTYPl,lOfC 

9 

EQUIVALENCEIUlll,IUllJ,YI111 
CALL ALOCATIKPDBP) 
CALL ALOCAT(KPPRI) 
CALL DEFINEINSCR5.NDJ,O,1.0) 
CALL CLEARINSCR51 
DO 200 l=l.NLDSI 
JX=IL-lI*NDJ 
IB=KPDBP+JX 
00 8 l;:l.NDJ 
IA=IB+I 
IF(IUIIAII160.8,160 

8 CONTINUE 
C THIS LOADING CONDITION HAS NO FIXED END FORVES ON SUPPORTS 

GO TO 200 
160 

C 
CALL ALOCATINSCR5) 

C L=INDEX FOR LOAD CONDITION 
C OMEGAO*KPOBP FOK L TH LOAD COND 
C 

DO 171 l=l.NDJ 
II=lI-II1Jf+l 

C WILL ALOCAT EACH MEGAO JF TIMES 
N3=MEGAO+ll 

INTO NSCR5 

SO WHAT 

C TEST If MEGAO(II) IS NOT ALL ZERO (NOT DEfINED) 
IfIIUIN3)JI0,111.10 

10 CALL ALOCATIMEGAO.IIJ 
N3=MEGAO+ II 
IB=NSCR5+1 
UI181=0.0 
NIN=IUIN31+II-l-(Il-11*JF)*NDJ 
IAP=KPDBP+JX 
DO 170 K=I,NDJ 
IC=NIN+K 
lA=lAP+K 

110 UIIB)=UllB)-UIICI*UIIAI 
CALL RELEASIMEGAO.lll 
CONTINUE 111 

C 
C OMEGA*KPDBP INTO KPOBP IN ALL CASES I=OISPLACEMENTS IF .NFJS=OI 
C 

114 00 172 I=I.NOJ 
lA=IAP+I 
IB=NSCR5+1 . 

112 UIIAI=-UIIB) 
115 IFlNfJSI113.200.113 

C FREE JOINT fORCE MODIfICATION DUE TO 
C SUBSCRIPTS Of PROD ARE II,Jle(J) 

113 JX=(L-ll*NSTV 
DO 110 J=NfJSl,NJ 
IA=IOfDG+J 

SUPPORT RELEASE (A TKAlleNSCR5) 

313 
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IA=IUI IAl+l 
CAll UPADPIJUIIA).D.LCU,LDE) 

C LCU IS NUMBER OF ENTRIES fOR KOFDG IN ROW J I I LESS THAN 'CUURENT LENGTH OF) 
C IS COLUMN ORDER 

1 

6 

5 

100 
110 

200 
201 

IfllCUIl,110,I 
CAll AlOCATIIOfDG,J) 
DO 100 IM=l,lCU 
lA"IOFDG+J 
IB .. IU( IAI+l+IM 
CALL UPADPIIUIIBI.D.I,IA) 
If(I-NFJS)6.6,lOO . 
CALL ALOCATIKOfDG.IA) 
IASV=KOFDG+ IA 
N2'"'lUIIASV) 
N3=NSCR5+IJ-NFJSl)*JF 
NRE~=JX+II-l)*Jf+KPPRI 
CALL MAPRODCO,N2,N3,NRES.l.JF,4) 
CALL RELEASCKOFDG,IAI 
CALL RELEASIIOfDG,JI 
CONTINUE 
1=1 
CALL RELEASINSCR5,O,OI 

555 CALL RELEASIKPDBPI 
RETURN 

• 
• 
• 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

3 
5 
I 
4 

END 
L1ST8 
LABEL 
SYMBOL TABLE 
SUBROUTINE LOADPC 
STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
REVISION TO CHANGE TO VERSION 3 AUG 28 63 S H 
LOAD PROCESSING 8Y JOINT AND MEMBER 
JLD=CURRENT LOADING CONTION 
INDEX FOR LOADING TYPE 
NDEXCll=JOINT LOAD 
NDEXI21=HEHBER LOAD K=l CONCENTRATED K=2 UNIFORM K=3 LINEAR 
NDEX(31=HEMBER END LOAD J=O fOR RIGHT END J=l FOR LEfT END 
NDEXI41=MEHBER DISTORTION 
NDEX(5)=JOINT DISPLACEMENT 
UPON CHANGE OF STRUCTURE TYPE ALL UNUSED fIELDS IN LOAD BLOCKS 
ARE ASSUMED 0 
H IS=G/E 
DIMENSION YI6,6I,TI6,61,PlI6I,PRI61.FILLClll, 

ISYSFILC32I,PROFILI6I,UI361.IUI36I,KSRTCHI91 
COMMON U.IU.Y.T,PL,PR,JLD,NBL,H,JT.J,K,JM,N,FILl,IKI.K9.IM,EGO,S 

1.CHECK,NHAX.INORH,ISOLV,ISCAN,IIII.IMOD,JJJJ,ICONT,ISUCC,iMERG, 
2TOP,Nl,NL,NT,NREQ,TN,lFIlE,SYSFIL,NJ,NB,NDAT,ID,Jf,NSQ,NCORD, 
3IMETH,NLDS,NFJS.NSTV.NMEHV,IPSI,NHR,NJR,ISODG,NDSQ,NOJ,IXX. 
4IUDBP,N8B,NFJSl,JJC,JOC,JMIC,JMPC,JLT,JEXTN,MEXTN,LEXTN,JLC,NlOSI 
5.IYOUNG,ISHEAR.IEXPAN.IOENS.PROFIl.NAHE.KXYZ.KJREl. 
6JPlS,JMIN.MTYP,KPSI.HEMB.lOADS,HOON.KS.KHKSf,KSTD8,KATKA,KPPlS, 
1KPMNS.KUV.KPPRI.KR.KSAVE,KWORK,KSRTCH,KOIAG,KOFOG,IOFDG, 
8lDNH,HEGAO,JEXT,JINT,KUD8P.KHEGA.KPOBP,JTYP,HTYP1.K8,MlOAD.JlOAO 
9.KATR,lINT,KYOUNG.KSHEAR,KEXPAN,KDENS 

EQUIVALENCECU,IU,YI 
IFIIYOUNG-l)S,3,5 
CALL ALOCATCKYOUNGI 
IFIISHEAR-114,l,4 
CALL AlOCATIKSHEARI 
CALL ALOCATIKPPRII 
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CAll ALOC A TI KPPLS. 0 I 
CALL ALOCAH KPMNS, 0 I 
CALL ALOCATIMEMB,OI 
CALL ALOCAT(KUV,OI 
IFIIPSl1311,l,311 

311 CALL ALOCATIKPSII 
1 CALL ALOCATIKMKST.OI 

CALL ALOCATIKSI 
CALL ALOCATIMTYPI 
CALL ALOCATIMLOAD.OI 
IFINMR1550.550,551 

551 CALL ALOCATIKMEGA,OI 
CALL ALOCATIMTYPll 

C MAX 10 SEGMENTS PER MEMBER SPll.101 
550 CALL OEFINEIKWORK,36.0,O,ll 

CALL ALOCATIKWORKI 
CALL ALOCATILINTI 
IFINJRI8,8,6 

6 CALL OEFINEIKPDBP,NDJ-NLDS ,0,0,11 
CALL ALOCATIKPDBPI 

C CLEAR ARRAYS IF MODIFICATIONS 
8 IFIMODNHl,2,ll 

11 00 12 IM=l,NLDS 
JM=KPPLS+IM 
JT=KPMNS+IM 
NLS=KliV+lM 
CALL CLEARIUIJMII 
CALL CLEARIUIJTII 

12 CALL CLEARIUINLSII 
CALL ClEARIKPPRII 
CALL CLEARIKPDBPI 

2 00 101 IM=l,MEXTN 
NLS=MTYP+IM 
JM=IM 

C CHECK IF MEMBER DELETED 
IFIUINLSI)102,101,102 

102 IXX=MLOAO+ I M 
CALL UPADPIIUIIXXI.JT,JT,IXXI 
IFIIXX-21105.101,105 

BI05 IF(UlNLSI-0777000000001104,103,104 
C CHECK IF MEMBER IS RELEASED AT START END. 

104 IXX=IHVP1+JM 
UX=IUIIXX) 
CALL ALOCATlKMEGA,IXX) 

C ALOCAT T-OMEGA FOR RELEASED MEMBER 
103 CALL ALOCATIMLOAO,IMI 

C GtT LENGTH 
NLS=KS+IJM-11-(NCORD+ll+1 
S=UINLS) 
N6l=MlOAD+IM 
N8L=IU(N811+2 
NBl=IU(NBLl 
IFINBL)9,106,9 

9 JT=O 
CALL ALOCAT(KMKST,IM) 
ISA.V=I'" 
CALL LOAOPS 
IM=ISAV 
£ALL RELEASIKMKST,IMI 

106 CALL RELEASIMLDAD, 1M) 
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101 CONTINUE 
CALL RELEASIMTYPl 
CALL RELEASIMLCAO.OI 
CALL RElEASIMEMB.O) 
CALL RElEASIKYOUNGI 
CAll RELEASIKSHEARI 
CAll AlOCATIJTYP) 
CALL AlOCATljINT) 
CALL AlOCATIJlOAO.O) 

C JM=EXT JOINT NO. 
00 400 JM=l.JEXTN 

C GET INTERNAL JOINT NUMBER 1M 
IM=JINT+JM 
IM=IUIIMl 

C CHECK IF JOINT IS DELETED 
JlO==JTYP+JM 
IFIIUIJlOll211.400.211 

211 IXX=JLOAO+JM 
CAll UPADPIIUIIXX).JT.JT.IXXI 
IFIIXX-2)210.400.210 

210 CAll AlOCATIJlOAO.JM) 
NBl=JlOAD+JM 
NBL'" lU INBll +2 
N8L=IUINBl) 
IFINBll390.399,390 

390 JT=l 
ISAV=JM 
CAll LOADPS 
JM=ISAV 

399 CAll RElEASIJlOAO.JMl 
400 CONTINUE 

CAll RElEASIKWCRK.O.O) 
CAll RElEASIKPPRll 
CALL RELEASIKPPlS.Ol 
CAll RELEASIKPMNS.Ol 
CALL RELEASIKUV.Ol 
CALL RELEASIKPSII 
CALL RELEASIKMKST.Ol 
CALL RELEASIKPOBP) 
CALL RHEAS I KS I 
CALL RELEASIJlCAD.Ol 
CALL RELEASIJTYP) 
CALL RELEASIllNTl 
CALL RELEASIJINTI 

589 IFINMRl421,420.421 
421 CALL RELEASIKMEGA,O) 

CAll RELEASIMTVP1l 
420 RETURN 

END 
• lIST8 
• LABEL 
• SYMBOL TABLE 

SUBROUTINE lOADPS 
C THIS SUBROUTINE BRANCHES ON NDEX AND COMPACTS lOAO OATA FOR ONE LOAD 
C INTO PL IPl AND PR IF NOEX =3) ALSO TRANSMITS NDEX TO lSTOR 

DIMENSION YI6.6).TI6.61.PlI6).PRI6).FlllI!41 • 
1 SYSFILI321. PROFIL(10). UI361, IU136) ,KSRTCH(9) 

COMMON U.IU.Y,T,Pl,PR.JLO.NLS.H ,JT,J.K,JM.N.FILl,NDEX,S, 
1 CHECK.NMAX,INORM.ISOlV,ISCAN.IIll,IMOD,JJJJ.ICONT.ISUCC,IMERG, 
2 TOP,Nl.NL,NT.NREQ,TN,lfILE.SYSfIl,NJ.NB.NOAT.ID.JF.NSQ.NCORD. 



3 IMETH, NLOS,NFJS.NSTV,NMEMV,IPSI,NMR,NJR,ISODG,NDSQ,NDJ.IPDBP, 
4 IUOBP,NBB,NFJSl.JJC,JDC,JMIC,JMPC,JLT,JEXTN,MEXTN,LEXTN,JLC.NLDSI 
5,PROFIL,NAME,KXVZ,KJREL, 
6 JPLS,JMIN,MTVP,KPSI.MEMB.LOADS.MODN.KS,KMKST,KSTOB,KATKA,KPPLS, 
7 KPMNS,KUV.KPPRI,KR,KSAVE,KWORK,KSRTCH,KDIAG,KOFCG,IOFDG, 
8LDNM,MEGAO,JEXT.JINT,KUDBP,KMEGA,KPOBP,JTVP,MTVPl,KB,MLOAO,JLOAD 
9,KATR,LINT,KVOUNG,KSHEAR,KEXPAN,KOENS 

EQUIVALENCE (U, IU, VI 
C NBL FROM LOAD PC SAVED, NAME hAS CHANGED 
C NEW NLS USED IN SUBSEQUENT ROUTINES. 

NBL=NLS 
144 IPL=3 

C LOOP ON LOAD BLOCKS 
147 DO 150 1=I,NBL 

IFIJTlltl,2 
1 IX=MLOAD+JM 

GO TO 3 
2 IX=JLOAD+JM 
3 NLS=IUIIX1+IPL+1 

C C~ECK IF LOAD COND DELETED 
IFIUINlS-1114,1~8,~ 

148 IPL=IPl+IU(NLSI 
GO TO 3 

4 CALL UPADPIU(NLS-ll.NDEX,JC,ILD) 
C UNPACK lOAD TVPE K 

CALL UPACW(UINlSI,A,N,J,K.B) 
C JC =LOAD COND EXT. 

12 JLD=LINT+JC 
JLD=IUIJlDI 

C JlO = INERNAl LOADING NUMBER 
C NDEX=I, JOINT LOAD, DONT AlOCAT ALL THIS JUNK 

IFINDEX-217,400,400 
400 CALL ALOCAT(KPPlS,JLDI 

CAll ALOCATIKPMNS,JLDI 
CAll ALOCAT(KUV ,JLDI 
IF(JT)6,6,7 

6 IX=MLOAD+JM 
GO TO 8 

7 IX=JlOAD+JM 
8 NLS=IUIIXI+IPL+1 

C FOR MEMBER lOADS NDEX =2 LEAVE LOAD DATA IN MLOAD(IT DOES NOT DEPEND 
C ON STRUCTURE TVPE 

IF(NOEX-21206,205,206 
205 CALL ALOCAT(MEMB,JMI 

NLS"MLOAO+JM 
NLS=IUINlSI+IPL+l 
JC=MEMB+JM 
JC=IU( JC I 
GO TO 30 

206 NDEX3=NDEX-3 
GO TO 1210,220,230,210,210),10 

C TRUSSES AND SPACE FRAMES 
210 DO 211 I=l,JF 

IX=NlS+I 
211 PlIll=UIIXI 
215 IFINDEX31213,212,213 
212 00 214 1=I,JF 

IX=NlS+I+6 
214 PR(I)=-UIIXI 

GO TO 61 
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C PLANE FRAME 
220 PLll)=UINLS+l) 

PL(2) =UI NLS+2) 
PL(3)=UINLS+6) 
IFINDEX3)213,222,213 

222 PR(1)=-UINLS+7) 
PR(2)=-UINLS+8) 
PR(3)=-UINLS+12) 
GO TO 61 

C PLANE GRID 
230 DO 231 1=1,3 

IX=NLS+I+2 
231 PLII)=UIIX) 

IFINDEX3)213,232,213 
232 DO 233 1=1,3 

IX=NLS+l+8 
233 PRII)=-UIIXI 

GO TO 61 
213 GO TO 110, 30, 61, 40, 50), NDEX 
10 CALL JTLOAD 

GO TO 149 
30 CALL MEMBlOIUIJC+I)) 

CALL RELEASIMEM8,JM) 
NDEX=2 

C NDEX(11301) RESTORED FOR lSTOR BECAUSE MEMBLO WIPES IT WITH EMD. 
GO TO 60 

40 CAll MDISTN 
GO TO 60 

50 CALL JDISPl 
C RESTORE NLS FOR LOADPS 

NlS=JlOAD+JM 
NlS=IUINlSI+IPL+1 
GO TO 149 

61 DO 62 1= 1, J f 
SAVE=-PLI I) 
PLlll=PRII) 

62 PRIII=SAVE 
CALL CASE2112,18) 
GO TO 149 

60 CALL l STOR 
149 IPL=IPL+N 

CALL RElEASIKUV,JLD) 
CALL RElEASIKPMNS,JlDI 

150 CALL RELEASIKPPLS,JlDI 
300 RETURN 

END 
• L1ST8 
,. LA8El 

SUBROUTINE MDISTN 
C SrRESS PROGRAM ••• STRUCTURAl ENGINEERING SYSTEMS SOLVER 
C VERSION 111 ••• 28 AUGUST 1963 
C KENNETH F. REINSCHMIDT. ROOM 1-255, EXT. 2111 
C GETS COMPACTED MEMBER DISTORTIONS IN Pl 
C STORES IN KUV 
C COMPUTES FIXED END FORCES IN PL AND PR FOR LSTOR AND CASE2 

DIMENSION YI6.6),TI6,6), Pl(6), PRI6I,FlllIS).UI36),IUI36), 
1 SYSFIlI21I,PRCFIl(6), KRAY(lOI 

COMMON U.IU,Y,T,Pl,PR,JLD,NlS,H,JT,J,K,JM,N.NS,L,JX.JU,KUS,KUI, 
1 FIll,EGO.S, 
4CHECK,NMAX.INORM,ISOlV.ISCAN,Illl.IMOD,JJJJ.ICONT,ISUCC,IMERG. 



C 

C 

e 
c 
C 

STOP,Nl,Nl,NT,NREQ,TN,lFllE.TOlER,IPRG,IRST,IRLD,IRPR,SYSFIL, 
8NJ,NB,NDAT,ID,JF,NSQ,NCORD,IMETH,NlDS,NFJS,NSTV,NMEMV,IPSI,NMR, 
9NJR,ISDDG,NDSQ.NDJ,IPOBP,IUDBP,NBB,NFJSl.JJC.JOC,JMIC,JMPC,JXX 

COMMON JEXTN,MEXTN,LEXTN,JlC,NLDSI,IYOUNG,ISHEAR,IEXPAN,IDENS, 
1 PROFIL, 
4NAME,KXYZ,KJREL,JPLS,JMIN.MTYP,KPSI,MEMB,LOAOS,MODN,KS,KMKST,KSTOB 
S,KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KOIAG,KOFDG, 
6 IOFDG,LOAON,MEGAO,JEXT,JINf,KUOBP,KMEGA,KPDBP,JTYP,MTYPl,KB 
7,MLOAD,JlOAD,KATR,LEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE IU, IU, YI 
STORE MEMBER DISTORTION IN KUV 
KUS = KUV+JLO 
KUS = lUIKUSI+JF*IJM-!) 
DO 4 l=l,JF 
KUI=KUS+I 

4 UIKUI) = UIKUI)+PLIII 
MULTIPLY MEMBER DISTORTION BY STIFFNESS IK*) 
JU=KMKST+JM 
JU=IUIJU) 
00 8 1",1, JF 
PR(II=O.O 
DO 8 M=!,JF 
JX = JU+IM-l)*JF+1 
PR(II .. PR(II+U{JXI*Pl{MI 

B CONTINUE 
PR NO~ CONTAINS MINUS (RIGHT) END FORCE 
TRANSLATE MINUS (RIGHTI END FORCE TO PLUS ILEFT) END, CHANGING 
SIGN FOR COMPATIBILITY ~ITH CASE2 

20 
C 

DO 20 I=l,Jf 
PLII)=-PR{I) 
MEMBER LENGTH IS IN S ••• STORED BY LOAOPC 
GO TO 1300,210.280,300,290),10 

c 

c 

C 

• 
* 
* 
C 
C 
C 

STRUCTURE IS A PLANE FRAME 
270 PL(3) = PL131+ S*PL(2) 

GO TO 300 
STRUCTURE IS A PLANE GRID 

280 PL(3) = Pl(3)- S-PL(l) 
GO TO 300 
STRUCTURE IS A 

290 Pl(S) .. PLIS)
PL(6) .. PL(6)+ 

300 RETURN 
END 
lIST8 
LABel 

SPACE fRAME 
S*PLl3 ) 
S*PLl21 

SYMBOL TABLE 
SUBROUTINE MEMBLD(SPI 

CAllED BY LOADPS IFNDEX=2 
STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 

VERSION III REVISION AUG 28 S M 
DIMENSION Y(6,6). TI6,6), PLISI, PR{11, BL(41 .KSRTCHI91. 

1 SYSFIL(32), PROFIL(6), U1361, IU(36),SPI7,lO ) 
COMMON U,IU,Y,T,PL,PR.JLD,NLS.H,JT,J,K,JM,N,NS,L,BL,AA,I.BB,SB 
COMMON A,B,C.D,EMD,S, 

1 CHECK,NMAX,INORM,ISOlV,ISCAN,IIII,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
2 TOP,Nl,NL,NT,NREQ,TN,lfILE,SYSfIL,NJ,NB,NDAT,ID,JF,NSQ,NeORD, 
3 IMETH, NlDS.NFJS,NSTV,NMEMV,IPSI,NMR,NJR,ISODG.NDSQ,NOJ,IPDBP, 
4 lUDBP,NBB,NFJSl,JJC,JDe,JMIC,JMPC,JLT,JEXTN,MEXTN,LEXTN,JLe,NLDSI 
5,IYOUNG,ISHEAR,IEXPAN,IDENS,PROfIL,NAME,KXYZ,KJREL, 
6 JPLS,JMIN,MTYP,KPSI,MEMB,LOADS,MODN,KS,KMKST,KSTDB,KATKA,KPPlS, 
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1 KPMNS,KUV,KPPRI,KR,KSAVE,KWORK,KSRTCH,KDIAG,KOFDG,IOFDG, 
8LDNM,MEGAO,JEXT,JINT,KUDBP,KMEGA,KPDBP,JTVP,MTVPl,IOFC,MLOAD,JLOAO 
9,KATR,LINT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE IU, IU, VI 
C THIS SUBROUTINE COMPUTES THE DEFLECTION UNDER APPLIED LOAD 
C AND TRANSFERS TO THE END OF THE MEMBER AND SUMS DEFLECTIONS AND 
C LOADS 
C IFOD=2 COMPUTES DEFLECTION COEFF. UNDER CONC. LOAD 
C ARRANGEMENT OF KWORK 
C KWORK+1-6 STORES CANTILEVER FORCES ON LEFT END 
C KWORK+31-36 6STORES CANTILEVER DEFLECTIONS ON RIGHT END 
C UNPACK MTVP,RELEASE AND NS 

lA=MT'I'P+JM 
CALL UPACWIUIIAI,IX,REL,L,NS,IXI 
NS=NSI1 
DO 3001 1=1,36 
KBI=KWORK+I 

3001 UIKBII=O. 
GO TO 13101,3051,3051,3121,3101I,L 

C STIFFNESS OR FLEX GIVEN 
3051 CALL PRER2112.JM,LI 

GO TO 8000 
C PRISMATIC MEMBER OR STEEL 

3101 NS=l 
C VAR [ABLE EI 
C PROCESS ONE LOAD 
C LOAD DATA STILL IN MLOADIJMI MOVE IT TO BLI41 

3121 DO 3151 1=1,4 
JS=NLS+I 

3151 BLIII=UIJSI 
KB=KWORK 
KF=KWORK+30 

C GET H, THE RATIO OF G TO E 
IFIIYOUNG-lIS,4,6 

5 EMD=l.O 
GO TO 1 

4 IK=KVOUNG+JM 
EMO=U( IKI 
GO TO 1 

6 EMO=U11911 
1 IFIISHEAR-118.9,10 
8 H=0.4 

GO TO 2 
9 IK=KSHEAR+JM 

H=UIIKIIEMD 
GO TO 2 

10 H=UI1921/EMD 
C SECTION PROPERTIES ARE IN MEMBIJMI =UIMEMB+JMI=SP 

2 DO 1 1=1,6 
00 1 M=I,6 

1 YII,MI=O. 
C TRUNCATES LOAD DIRECTION J 

GO TO (26,16,20,26,26),10 
16 IFIJ-61 26,18,26 
18 J=3 

GO TO 26 
20 J=J-2 
26 KBJ=KB+J 

GO TO (28,55,90),K 
C K=1 CONC LOAD, K=2 UNIFORM ,K=3 LINEAR 



28 STOP=BLl31 
A=BLlll 
B=BLl31 
CAll STICLD 

30 CALL MEMfODISTOP.SP.21 
DO 35 1=1.Jf 

35 

55 

90 

93 

96 
91 
98 

C 
C 

100 

KfI=Kf+1 
UIKfll=UIKfll+YII.JI*A 

GO TO 5000 
A=BLlll 
B=BLl11 
C=8L131 
D=8L141 
GO TO 93 
A=8L111 
II=BLl21 
C=BLl31 
D=BLl41 
AA=A 
CC=ABSFICI 
IFIOI 91.91,98 
D=S 
CALL STIClO 
COMPUTATION OF DEFLECTIONS AT RIGHT END OF A SEGMENT UNDER A 
UNIFORMLY OR LINEARLY DISTRiBUTED LOAD 
SL=O. 
SBS=O. 
SAV2=UIKBJI 
DO 2000 1=I,NS 
1= I 

C MOVE SECTION PROPERTIES OF CURRENT SEGMENT FROM SP TO PR 
DO 101 1 K = 1 ,7 

101 PRIIKI=SPIIK,II 
IF(NS-11105,106,105 

106 PR!7 1=5 
105 SL=SL+PR(11 

C 
205 
214 

CALL LINEARISL,CCI 
COMPUTES DEFLECTION BY TRANSFORMED CONCENTRATED LOADS 
IF ISBI 1000,1000,214 
ODC=O-CC 
TEMP=0.5*U*00C 
TEMQ=0.5*B*OOC 
UIKBJI=TEMP+TEMQ 
SBS=SBS+SB 
SBB=S-SBS 
5B2=SB.*2 
SB3:SB2*5B 
Cl=l. 
KG=2 
KFM=KF+2 
KBM=KB+2 
TAA=SB/PRllI 
KBI=KB+3 
KBH=KBI 
KFH=KF+3 
SAV=UIKBII 
SAVl=UIKBHI 
GO TO 1310,300,400,310.3001,[0 

300 TBB=SB3/13.*PR(611 
TCC=SB/PRI61 
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T8C=SB2/12.-PRI611 
IFIID-3IS10,510,SOO 

C PLANE FRAME 
C TRUSSES 

510 GO TO 1310,316,3301,J 
310 UIKF+ll=UIKF+ll+U(KB+II-TAA 

GO TO 1000 
316 UIKBHI=ITEMP-IOOC/3.+CC-S8SJ+TEMQ-12.-DDC/3.+CC-S8S))-Cl 

318 IFIPRIKGI)321,325,321 
321 TBB=TBB+SB/IH-PRIKGII 
325 UIKFMI-UIKFMI+TBB-UIKBMI+TBC*UIKBH)+ITCC-UIKBH)+T8C-UIKBMII*S8B*Cl 

UIKFH)=UIKFHI+TCC*UIKBHI+TBC*UIKBMI 
GO TO 998 

330 UIKFMI=UIKFM)+TBC*UIKBHI+TCC*UIKBH)-SBB_CI 
UIKFHI=UIKFH)+TCC*UIKBH) 
GO TO 1000 

C PlANE GRID 
400 TBB=SB3/13.-PRISI) 

TAA=SB/IH*PR(4» 
TCC=SB/PR(5) 
TBC=-SB2/12.-PRI511 
Cl=-I. 
KIlM=KB+l 
KFM-KF+l 
KG-3 
GO TO 1316,440,3301,J 

440 UIKF+21=UIKF+21+TBB*UIKB+21 
GO TO 1000 

C SPACE FRAME 
500 TfF=SB3/13.-PRI511 

TOO=SB/IH*PR(41) 
TEE=SB/PR(5) 
TCE=-SB2I12.-PRI511 
KBI=KB+5 
K8H=KB+6 
KFH=KF+6 
SAV=UIKBl) 
SAVl=UIKBHI 
GO TO 1310,316,532,540,550,330I,J 

532 UIKB+51=-TEMP*IOOC/3.+CC-SBSI-TEMQ*12.*OOC/3.+CC-SBS) 
534 IF IPRI311 535,538,535 
535 TCC=TCC+SB/I~*SPI3,III 

538 UIKF+31=UIKF+31+TFF*UIKB+31+TCE*UIKB+51-ITEE*UIKB+51+TCE*UIKB+3)1* 
ISBB 
UIKF+51=UIKF+5)+TEE*UIK8+5)+TCE*UIKB+31 
GO TO 998 

540 U(KF+41=UIKF+41+TOO-UIKB+41 
GO TO 1000 

550 UIKF+3)=UIKF+31+TCE*UIKB+5)-TEE*UIKB+51*SB8 
UIKF+5)=UIKF+51+TEE-UIKB+51 
GO TO 1000 

998 UIKBHI-SAVI 
UIKBll=SAV 

1000 IFISL-CCI 2000,2000,1300 
1300 IFIO-SLI 4000,4000,1400 
1400 SB=SL-CC 

CC=SL 
AA=BB 
GO TO 205 

2000 CONTINUE 



~ooo UIKBJI:;SAV2 
Kl .. KF+l 
K2 .. KF+JF 
DO ~20 I • Kl,K2 

~20 UIII :; UIII/EMD 
5000 CAll EFVDTl 
8000 RETURN 

END 
• LABEL 

SUBROUTINE CASE2(Jl,J21 
C STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
C VERSION 111 ••• 28 AUGUST 1963 
C KEN REINSCHMIOT, ROOM 1-255, EXT. 2111 
C JM .. MEMBER NUMBER 
C J2 .. LOCATION OF MINUS END LOAD VECTOR .. PR 
C Jl = LOCATION OF PLUS END LOAO VECTOR .. PL 
C DIMENSION STATEMENT FOR ARRAYS IN COMMON 

DIMENSION UI36I,IUI36I,Vl6,6I,T(6,6I,V(6.21. JUNKISI,MJNK(41. 
1 SYSFILI27I,PROFIL(51. KRAYlI01 

COMMON U,IU,Y.T,V,JLD,JUNK,JM,MMM,JA,JB,MJNK,NM,KSTOP,Kl,K2.K3,K~, 
lK5,I6,EGO,S, 
4CHECK, NMAX, INORM, I SOLV, I SCAN,I Ill. IMOO. JJJJ. ICON T. ISUCC, I MERG. 
5TOP,Nl,NL,NT,NREQ,TN,LFILE,TOLER,IPRG,IRST,IRLD,IRPR,SYSFIL, 
8NJ,NB,NDAT,ID,JF,NSQ,NCORO,IMETH,NLDS,NFJS,NSTV,NMEMV,IPSI,NMR, 
9NJR,ISOOG,NOSQ,NDJ,IPDBP,IUDBP,NBB,NFJSl,JJC,JOC,JMIC,JMPC,JXX 

COMMON JEXTN ,MEXTN ,LEX TN, JL~, NLDS I, IYOUNG,ISHEAR, IEXPAN, lDENS, 
11SUPLO,PROFIL , ' 
4NAME,KXYl,KJREL,JPLS,JMIN,MTYP,KPSI,MEMB,LOADS,MODN,KS,KMKS1,KSTDB 
5.KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KOIAG,KDFDG, 
6 10FDG,LOADN,MEGAO,JEXT,JINT,KUDBP,KMEGA,KPDBP,JTYP,MTYPl,KB 
1,MLOAD,JLOAD,KATR,LEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE (U,IU,Y) 
NM .. JMIN+JM 
NM .. IUINM)+JINT 
CALL TRAMATIJM,21 
KSTOP a 2 

C ADD MINUS END LOAD VECTOR TO PMINUS AND TO PPRIME 
10 Kl .. KPMNS+JLD 

Kl .. IUIKIJ+IJM~I).JF 
K2 .. IUINM) 
SIGN .. 1.0 
J·3 .. J2 
K6 .. KPPRI+IJLD-11.NSTV 
K1 KPDBP+IJLD-l'.NDJ 

45 K5.. K6 +IK2-1).JF 
50 DO 200 I .. l,JF 

K3 .. Kl+I 
J4-J3+1 . 
UIK3)=UIK31 + SIGN.UIJ41 

C IF THE NODE IS IN THE DATUM, ADD TO P PRIME ONLY I~ THERE ARE 
C JOINT RELEASES 

IF IK2-NFJSI 150,150,130 
130 IF INJRI 1~O,200,140 
1~0 K4 :; K7+IK2-NFJSll*JF+I 

GO TO 160 
150 K4 .. K5+1 
160 TEMP .. 0.0 

DO 100 J .. 1,JF 
C INVERT THE GIVEN ROTATION MATRIX TO TRANSFORM FROM MEMBER 
C LOCAL TO JOINT GLOBAL COORDINATES 

323 
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J4 = J3+J 
TEMP = TIJ,II*UIJ41 +TEMP 

100 CONTINUE 
UIK41 = UIK41 + TEMP 

200 CONTINUE 
GO TO 1300,2101, KSTOP 

210 KSTOP = 1 
C SUBTRACT PLUS END lOAD VECTOR FROM P+ AND ADO TO PPRIME 

30 Kl KPPlS+JLD 
K1 IUIK11+IJM-II-JF 
J3 = J1 
NM = JPLS+JM 
NM = IUINMI+JINT 
K2 IUINMI 
SIGN = -1.0 
GO TO 45 

300 RETURN 
END 

• LIST8 
• SYMBOL TABLE 
• LABEL 

SUBROUTINE JDISPL 
C STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
eVERSION 111 ••• 28 AUGUST 1963 
C KENNETH F. REINSCHMIDT, ROOM 1-255, EXT. 2111 
C OBTAINS COMPACTED SUPPORT JOINT DISPLACEMENTS IN Pl 
C COMPUTES RESULTING MEMBER DISTORTIONS AND STORES IN KUV 
C COMPUTES RESULTING MEMBER FORCES AND SAVES IN PL AND PR FOR lSTOR 

DIMENSION YI6,61.TI6,61, PL161, PRI61,Fllll91, UI361,IUI361, 
1 SYSFILI211,PROFILI61, KRAYII01 ,TEMP(61 

COMMON U.IU,y,T,PL,PR,JLD,NLS,H,JT,J,K,NM,N,~S,l,FILL,IKI, 
lK9,JM,EGO,S, 
4CHECK,NMAX,INORM,ISOLV,ISCAN,IIII,IMOD,JJJJ,ICONT,lSUCC,IMERG, 
5TOP,Nl,Nl.NT,NREQ,TN,LFILE,TOLER,IPRG,IRST,IRLD,IRPR,SYSFIL, 
8NJ,NB,NDAT,ID,JF,NSQ,NCORD,IMETH,NLDS,NFJS,NSTV,NMEMV,IPSI,NMR, 
9NJR,ISODG,NDSQ,NDJ,IPDBP,IUDBP,NBB,NFJS1,JJC,JDC,JMIC,JMPC,JXX 

COMMON JEXTN,MEXTN,lEXTN,JLC,NLDSI,IYOUNG,ISHEAR,lEXPAN,IOENS, 
1 PROFIL, 
4NAME,KXYZ,KJREL,JPLS,JMIN,MTYP,KPSI,MEMB,lOADS,MODN,KS,KMKST,KSTDB 
5,KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KDIAG,KOFDG, 
6 10FDG,LOAON,MEGAO,JEXT,JINT,KUDBP,KMEGA,KPOBP,JlYP,MTYPl,KB 
1,MLOAD,JLOAD,KATR,LEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE IU, IU, YI 
C 1M 1113101 IS INTERNAL JOINT NUMBER FROM LOAOPS IT IS JM IN JDISPL 
C JDISPL 
C GET A TRANSPOSE MATRIX FOR T~E JM TH NODE 

CALL ALOCATIKATR,OI 
CALL ALOCAT(KATR,JMI 
Kl = KATR+JM 

C FIND NUMBER OF BRANCHES INCIDENT ON THIS NODE 
Kl=IUIKll+l 

1 NBRI=IUIKII 
C YOU HAVE TO SAVE THE RAW DATA FOR THE lATER JOINTS •••••••• 

DO 3 1=I,JF 
3 TEMPIII=PLlll 

C LOOP FOR ALL INCIDENT BRANCHES 
CO 400 I = I,NBRI 

C GEl I TH BRANCH NUMBER 
C NM 1773271 IS TEMP MEMBER NUMBER FOR lRAMAT AND LSTOR 

Kl=KATR+JM 



Kl=IUtKlI+2 
NM = K1+1 
NM = ruCNM I 

C NM IS NOW SIGNED MEMBER NUMBER 
C RESTORE PL FROM TEMP 

00 4 JJ=l,JF 
4 PLCJJI=TEMPIJJI 

2 IFINM) 130,400,30 
C 1 TH MEMBER IS POSITIVELY INCIDENT ON THE JM TH NODE 
C TRANSLATE THE + END DEFLECTION GIVEN TO THE - END 
C USE TRANSLATION MATRIX MINUS TO PLUS, TRANSPOSED 

30 CALL TRAMATINM,II 
C PL CONTAINS THE RAW DATA, HERE THE JOINT DISPLACEMENTS 

DO 50 JJ= 1,JF 
PRtJJ) = 0.0 
DO 50 KK ,. l,JF 
PRIJJI = PRtJJI+TtKK,JJI*PLtKKI 

.50 CONTI NUE 
GO TO 200 

C I TH MEMBER IS NEGATIVELY INCIDENT ON THE JM TH NODE 
C SUBTRACT MINUS END APPLIED JOINT DEFLECTION 

130 00 150 JJ = l,JF 
PRIJJ) s -PLtJJI 

150 CONTINUE 
C NOW ROTATE DISTORTION INTO LOCAL tMEMBER) COORDINATES 

200 NM=XABSFtNMI 
CALLALOCATCKMKST,NM) 
CALL TRAMATtNM,21 
DO 210 JJ = 1,JF 
PU JJ) = 0.0 
DO 210 KK ,. I,JF 
PLtJJI = PLtJJ)+TtJJ,KK)*PRtKK) 

210 CONTINUE 
C NOW ADD EFFECTIVE MINUS END DISTORTION TO V IN POOL 

211 K3=KUV+JLO 
K3 = IUIK3)+JF-INM-ll 
DO 220 JJ = l,JF 
IKI = K3+JJ 
UtIKl1 = U(IKII+PL(JJ) 

220 CONTINUE 
C NOW MULTIPLY THE DISPLACEMENT BY THE I TH MEMBER STIFFNESS 

K3=KMKST+NM 
K3=lUtK3) 
00 250 JJ ,. l,JF 
PRtJJ) = 0.0 
00 250 KK = I,JF 
IKI = K3+tKK-II-JF+JJ 
PRCJJ) = PRIJJI+UIIKII*PLtKK) 

250 CONTI NUE 
CALL RELEASCKMKST,NMI 

C NOW TRANSLATE FORCE TO PLUS tLEFT) END, CHANGING THE SIGN FOR 
C COMPATIBILITY WITH CASE2 

DO 260 JJ = l,JF 
PLtJJ) = -PRIJJI 

260 CONTINUE 
C GET MEMBER LENGTH 

IKI = K$+(NM-ll*(NCORO+ll+l 
GO TO (300,270,280,300,290),10 

C PLANE FRAME 
270 PL(3) = PL(3)+UtIKI)*PLt2) 

325 
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C 
280 

C 
290 

C 
C 

300 
400 
410 

" 
" 
" 
C 
C 
C 
C 

C 
C 
C JM 

5 

1 
8 

10 
11 

" 
" 
" 
C 
C 
C 
C 
C 
C 
C 
C 

GO TO 300 
PLANE GRIO 
PLI31 = PLI31-UIIKII"PLllI 
GO TO 300 
SPACE FRAME 
PLl51 = PLI51-UIIKII"PLl31 
PLI61 = PLI61+UIIKI)"PLI21 
CALL LSTOR TO PERFORM P = KU AND PIPRIMEI = -AITRANSPOSEIKU 
MEMBER NUMBER IS IN NM 
CALL LSTOR 
CONTINUE 
CALL RELEASIKATR,JMI 
CALL RELEASIKATR,OI 
RETURN 
END 
lIST8 
LABEL 
SYMBOL TABLE 
SUBROUTINE JTLOAD 
STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
THIS SUBROUTINE UNPACKS LOADS AND STORES IN KPPRI 
JM NOW IS JOINT NUMBER 
LEON RU-LIANG WANG RM. 1-255 EXT. 2117 
DIMENSION YI6.6I,TI6.6).PLI61.PRI61.FILLI13I,KSRTCHI9 I • 

1 SYSFILl321, PROFILl221, U1361, 1U1361 
COMMON U,IU.Y,T,PL,PR,JLD,NLS,JLC,LJ,J,K,NM,N,FILL,JM,EGO,S, 

1 CHECK,NMAX,INDRM,ISOLV,ISCAN,IIII,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
2 TOP,Nl,NL,NT,NREQ,TN,LFILE,SYSFIL,NJ,NB,NDAT,ID,JF,NSQ,NCORD, 
3 IMETH, NLDS,NFJS,NSTV,NMEMV,IPSI,NMR,NJR,ISODG,NDSQ,NDJ,IPDBP, 
4 IUDBP,PROFIL, 
5 NAME,KXYZ,KJREL, 
6 JPLS,JMIN,MTYP,KPSI,MEMB,LOADS,MODN,KS,KMKST,KSTDB,KATKA,KPPLS, 
7 KPMNS ,KUV, KPPR-I ,KR, KSAVE, KkORK, KSRTCH, KDIAG ,KOFDG,IOFDG, LOAON, 
B MEGAO,JEXT,JINT,KUDBP,KMEGA,KPDBP 

EQUIVALENCE (U, IU, YI 
UNPACK LOADS 
STORES JTtOAD IN KPPRI 
IS INTERNAL JOINT NUMBER 
IFIJM-NFJSll,I,5 
KP=KPDBP+IJM-NFJS-l)"JF+IJLD-l)"NDJ 
GO TO 8 
KP=KPPRI+ lJM-ll"JF+lJLD-ll"NSTV 
00 10 1=I,JF 
KPI=KP+I 
UlKPII=UIKPII+PLIII 
KPI=KPI 
RETURN 
END 
LISTS 
LABEL 
SYMBOL TABLE 
SUBROUTINE LSTOR 
STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
THIS SUBROUTINE CHECKS MEMBER RELEASES AND MODIFIES PL AND PR, 
CALL eASE2 STORES END LOADS IN KPPRI 
MENDL ENDM AND MDISTN WILL ENTER THIS SUBROUTINE AFTER THEIR 
COMPUTATION FOR W AND V 
JUNE 17, 1963 
JULY 23 63 
LEON RU-LIANG WANG RM. 1-255 EXT. 2117 



C AUG 02 63 S MAUCH 
C lSTOR CONTAINS MRElC (fROM 650 TO 601 TO MODIFY FIxeD END FORCES 
C fOR RELEASES 
C U(KWORKI CONTAINS FCA=START CANTILEVER FORCES 
C CHANGE TO VERSION III AUG 30 S M 
C Pl IS IN V, PR=RBBAR IS IN W 

DIMENSION Y(6,6I,T(6,6I,VI6I,WI6I,fILLI12I, 
ISYSFIL 1321 ,PROFIL(22) ,U(36l, 1U1361 

COMMON U, IU, Y, T, V, W, JlO, NLS,.H, JT, J ,K, JM, N, NS ,l,F ILL, NDEX, S, 
lCHECK,NMAX,INORM,ISOlV,ISCAN,IJll,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
2TOP,Nl,NL,NT,NREQ,TN,lFILE,SYSfIL,NJ,N8,NDAT,ID,JF,NSQ,NCORD, 
31METH,NLDS,NFJS,NSTV,NMEMV,IPSI,NMR,NJR, ISOOG,NDSQ,NO J,IXX, 
4IUDBP, PROf Il, 
5NAME,KXYZ,KJREl, 
6JPLS, JMIN,MTYP ,KPS I, MEMS ,lOAOS, MODN,KS ,KMKS,T, K.STDB ,KATKA, KPPlS, 
1KPMNS,KUV,KPPRI,KR,KSAVE,KWORK,ARRFIL,SCR3,SCR4,SCR5,SCR6,SCR1, 
8SCR8,SCR9,SCRIO,KDIAG,KOFDG.IOFDG.lD~M~MEGAO,JEXT~JINI,KUOBP, 
9KMEGA.KPOBPtJTYP.MTY~1 

EQUIVALENCECU,IU,YI 
C UNPACK MTYP,RELEASE AND NS 

IA=MTYP+JM 
CALL UPACW(U(IA),IX,REl,L,NS,IXI 

C CHECK RELEASES 
B600 TEST=REL*001100000000 

IFCTESTI650,800,650 
650 JFI 10.-IH,2, 1 
1 IFIID-413,2,3 

C 
C START-RELEASED TRUSS MEMBER 
C 

C 

2 DO 9 l=l,Jf 
IBB=KWORK+I 
WIU=UU8BI 

9 VIlI=O.O 
GO TO 800 

C START RELEASED NON-TRUSS MEMBER 
C 

3 IFINDEX-415,800,800 
C IF MDISTN OR JDISPL FCA(CANT lEVER FORCE AT AI=O.O NO MODIFICATION 
5 IXXaMTYPl+JM 

IXX=IUIIXXI 
CALL ALOCATIKMEGA,IXX) 
JP=KHEGA+ lXX 
JP .. IUIJPI 

C MODIFY MINUS END FORCE fOR START RELEASE 
00 10 I"l,JF 
IA"JP+I 
DO 10 NX=l,JF 
IAA=IA+INX-ll*JF 
188=KWORK+NX 

10 W(t)=W(II+UIIAA)-UI188) 
CAll CARRYIJD,JF,S) 

C NOW TRANSLATe MODIFIED FIXED END FORCE TO PLUS END 
DO 60 l=l,Jf 
IBBa:KWORK+1 
Vlll=U11881 
DO 60 JP"I,JF 

60 VIJI=VII)-TCI,JPI*WIJPI 
CAll RElEAS(KMEGA.IXX) 

327 



328 

--it 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

800 CALL CASE2172,78) 
RETURN 
END 
LIST8 
LABel 
SYMBOL TABLE 
SUBROUTINE TRAMAT IJM,JTI 
THIS SUBROUTINE COMPUTES THE fORCE TRANSLATION OR ROTATION MATRIX 
STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
VERSION 111 ••• 22 AUGUST 1963 
KEN REINSCHMIOT, ROOM 1-2SS, EXT 2117 
JM = MEMBER NUMBER 
JT = 1, FORM TRANSLATION MATRIX ONLY, MINUS NODE TO PLUS NODE 
JT 2, FORM ROTATION MATRIX ONLY ••• GLOBAl TO LOCAL 
10 1, PLANE TRUSS, COORDINATESl,2 
10 2, PLANE FRAME, COORDINATES 1, 2,6 
10 = 3, PLANE GRID, COORDINATES 3, 4, 5 
10 4, SPACE TRUSS, COORDINATES I, 2, 3 
10 = 5, SPACE fRAME, COORDINATES 1, 2, 3, 4, 5, 6 
IPSI = fLAG fOR EXISTENCE OF TWIST TABLE 
KPSI = FIRST LOCATION OF TWIST ANGLE TABLE 
DIMENSION STATEMENT FOR ARRAYS IN COMMON 
DIMENSION Y(6,6I,T(6,6I,Q(6,6I, U(361,IU(36I, 

1 SYSFIL(27I,PROFILI6), KRAYII01 
COMMON U,IU,Y,T,Q, 

4CHECK,NMAX,INORM,ISOLV,ISCAN,IIII,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
STOP,Nl,NL,NT,NREQ,TN,lFILE,TClER,IPRG,IRST,IRlD,IRPR,SYSFIl, 
STOP,Nl,NL,NT,NREQ,TN,LfIlE,SYSFIL, 
8NJ,N8,NDAT,ID,JF,NSQ,NCORD,IMETH,NLOS,NFJS,NSTV,NMEMV,IPSI,NMR, 
9NJR,ISODG,NOSQ,NOJ,IPDBP,IUOBP,NBB,NFJS1,JJC,JDC,JMIC,JMPC,JLD 

COMMON JEXTN,MEXTN,LEXTN,JLC,NLOSI,IYOUNG,ISHEAR,IEXPAN,IDENS, 
1 PROFIL, 
4NAME,KXYZ,KJREL,JPlS,JMIN,MTYP,KPSI,MEMB,LOADS,MODN,KS,.KMKST,KSTOB 
S,KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KDIAG,KOFDG, 
6 IOFDG,LOADN,MEGAO,JEXT,JINT,KUDBP,KMEGA,KP08P,JTYP,MTYPl.KB 
',MLOAD,JlOAO,KATR,LEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE lu,IU,Y) 
KM = KS+IJM-ll-(NCORD+ll+1 
CO 12 I = 1,6 
DO 10 J= 1,0 
TlI,JI = 0.0 

10 CONTINUE 
TlI,II = 1.0 

12 CONTINUE 
GO TO 150,100l,JT 

C FORM THE SKEW-SYMMETRIC TRANSLATION MATRIX 
50 T(S,3) -UIKM+ll 

T16,2) = UIKM+ll 
T(4,3) = UIKM+21 
TI6,l1 = -UIKM+21 
IF INCORD-3) 420,60,60 

60 TI4,2) = -UIKM+3) 
TIS,I) = UIKM+31 

65 GO TO 420 
C ROTATION MATRIX ••• GLOBAL TO LOCAL 
C FORM THE DIRECTION COSINES 

100 IF IIPSI) 105,105,110 
105 SPSI = 0.0 

CPSI = 1.0 
GO TO 115 



UO KK = KPSI+JM 
PIMOD=UIKKI/51.Z951195 
SPSI=SINFIPIMODI 
CPSI=COSFIPIMODI 

C 
C 

U5 

130 
140 
C 
C 

C 
160 

DIRECTION COSINES OF Xl LOCAL AXIS 
REVISED PORTION OF TRAMAT 1/13/64 
SL=UIKMI 
DElX=U IKM+ll 
DElY=UIKM+ZJ 
DElI=UIKM+31 
IFINCORD-3)130.140,140 
DElI=O.O 
O=SQRTFIDELX*DELX+OELI*OELI) 
o IS UNSIGNED PROJECTION IN GLOBAL X-I PLANE 
IS MEMBER PERPENDICULAR TO THAT PLANE 
IFID/SL-1.OE-06IZ00.160,160 
MEMBER IS NOT PERPENDICULAR TO GLOBAL X-I PLANE 
Sl=DElZlD 
S2'"'DEl Y/SL 
IFIID-41164,165,165 

C PLANE STRUCTURE SET PSIl=O.O 
164 Cl=I.0 

C2=OElX/SL 
GO TO 166 

C SPACE STRUCTURE 
165 Cl=DElX/D 

C2=D/SL 
166 111,l)-CZ*Cl 

TI l,2)=S2 
T(1.3)=C2*Sl 

TIZ,l)=-SI*SPSI-Cl*SZ*CPSI 
Tl2,ZI=CZ-CPSI 
T(Z.3)= Cl*SPSI-Sl*SZ*CPSI 
TI3.1)= Cl*S2*SPSl-Sl*CPSI 
TI3,Z)=-C2*SPSI 
TI3,3)=Cl*CPSI+Sl*S2*SPSI 
GO TO 220 

C 
200 

MEMBER IS PERPENDICULAR TO THE Xl-X3 PLANE 
SIGN=ABSFIDELYJ/DELY 

C 

C 

C 

Tll,1)=O.O 
TI I.ZI=OElY/SL 
TIl ,31 =0.0 
TI2,1)=-CPSl*SIGN 
Tl2,Z) 0.0 
Tl2,3) SPSI 
TI3,1) = SPSI*SIGN 
T(3,2) = 0.0 
Tl3.3) = CPSI 
fILL OUT MATRIX LOWER RIGHT 

220 00 230 I = 1,3 
KK = 1+3 
00 230 J ,. 1,3 
JK = J+3 
TIKK,JK) 

230 CONTINUE 
Tll,J) 

DELETE AS REQUIRED 
4Z0 GO TO 1600,440,500,600,6001,10 

PLANE FRAME 
440 00 460 I = 1,2 

TlI,3) = TII,6) 
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Tt3, II = H6t!) 
460 CONTINUE 

Tl3,31 = T16,61 
GO TO 600 

C PLANAR GRID 

* e 
e 

C 
C 
C 
C 
C 
C 
C 

500 DO 520 I 1,3 

520 
600 

KK = 1+2 
00 520 J = 1,3 
JK = J+2 
TII,JI '" TIKK,JKI 
CONTINUE 
CONTINUE 
RETURN 
END 
LIST8 
lABEL 
SYMBOL TABLE 
SUBROUTINE lINEARISl,CCI 
STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
MAY 9, 1963 
LEON RU-LIANG WANG RM. 1-255 EXT. 2117 
REVISED FOR VERSION IliON 30 AUGUST 1963 BY KEN REINSCHMIDT 
THIS SUBROUTINE COMPUTES OEfLECTIONS AT RIGHT END Of A SEGMENT 
UNDER A LINEARLY DISTRIBUTED LOAD,TRANSfORMS TO RIGHT END OF A 
MEM8ER AND SUMS OCT 9 S M STORED IN KWORK+30 COMPACTED 
DIMENSION UI361,IUI361,YI6.61,TI6,61,PLI51,PRI71,BlI41, 

1 SYSFILI211,PROFILI61, KRAY(9) 
COMMON U,IU,Y,T,PL,PR.JLD,NLS,H, JT, J,K,JH,N,NS,l,BL,AA, I,BB,SB, 

1 A,B,C,D,EGO,S, 
4CHECK,NHAX,INORM,ISOLV,ISCAN,IIII,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
5TOP,Nl,NL,NT,NREQ,TN,LFIlE,TOLER,IPRG,IRST,IRLD,IRPR,SYSFIL, 
8NJ,NB,NDAT,ID,JF,NSQ,NCORD,IMETH,NlDS,NFJS,NSTV,NMEHV,IPSI,NHR, 
9NJR,ISODG,NOSQ,NDJ,IPDBP.IUDBP,NBB,NFJSl,JJC,JDC,JHIC,JHPC,JXX 

COHMON JEXTN,MEXTN,LEXTN,JLC,NLOSI,IYOUNG,ISHEAR,IEXPAN,IDENS, 
1 PROFIL, 
4NAHE,KXYZ,KJREL,JPLS,JMIN,MTYP,KPSI,HEMB,lOACS,HODN,KS,KMKST,KSTDB 
5,KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KWORK,KRAV.KOIAG,KOFDG, 
6 IOFDG,lOADN,HEGAO,JEXT,JINT,KUOBP,KMEGA,KPDBP,JTYP,MTVPl,KB 
1,MLOAO,JLOAD,KATR,LEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE IU, IU, VI 
C PR IS LOADED WITH SECTION PROPERTIES BV MEMBLD LENGTH IN PR(7) 
C USEfUL FUNCTION DEFINITIONS 

FIRSTFIX) (AA/2.0 + BB) * C2/13.0 • Xl 
SECONF(XI = IAA/3.0 + BBl. C3/18.0 • Xl 
THIRDF(XI '" IAA + 2.75 * BB) * C4/130.0 • XI 
FORTHFIXI = IAA + 1.6666667 • BBl. C31 18.0 • X) 
Kf=KWORK+ 30 

C COMPUTATION fOR A LINEAR DISTRIBUTED LOAD 
24 IfISl-CCI 40, 40, 200 
40 SB=PRI7I 

GO TO 400 
200 SB= PR(1) -ISl-CCI 
205 IFID-SlI 208,208,210 
208 BB=B 

00=0 
GO TO 212 

210 BB=AA+IB-AAleISl-CCI/ID-CCI 
DO=SL 

212 CCl=OD-CC 
C2=CCle.2 



C 

C3=C2*CCI 
C4=C3*CCI 
SS=S-OO 
DEFLECTIONS UNDER LINEAR LOAD, TRANSFORMS TO RIGHT END AND SUMS 
GO TO 1213,220,245,213,2701,10 

C 
213 

C 

TRUSS. PLANAR OR SPATIAL 
IF IJ-l )275,275.395 
PLANE FRAME 

220 

240 

C 

I=KF+3 
GO TO 1275.280,240.395.395.395),J 
TEMQ= FIRSTFIPR(6)) 
TEMP=FORTHFIPRI611 
GO TO 285 
PLANE GRID 

C J 
245 

IS ALREADY COMPACTED TO TYPE 
IL=KF+l 

C 

248 

270 

GO TO 1248.300,305,395,395,395),J 
TEMQ=-SECONFIPR(5)) 
GO TO 252 
SPACE FRAME 
I=KF+6 
IL:KF+3 
GO TO 1275,280,290,300,305,2401,J 

275 UIKF+IJ=UIKF+IJ+FIRSTFIPRIIJJ 
GO TO 400 

280 TEMQ= SECONFIPRI611 
TEMP = THIRDFIPRI611 
IF IPRI2J1 284.285,284 

284 TEMP = TEMP + FIRSTFIPRI211/h 
285 UIKF+21=UIKF+21+TEMP+TEMQ*SS 

UIII:UIII+TEMQ 
GO TO 400 

290 TEMQ=-SECONFIPRI511 
252 TEMP = THIROFIPRI511 

IF IPRI3J1 294,295,294 
294 TEMP = TEMP + FIRSTFIPRI311/h 

295 UIILI=UIILI+TEMP-TEMQ*SS 
UIIL+21=UIIL+2J+TEMQ 
GO TO 400 

300 UIIL+II=UIIL+II+FIRSTFIPRI411/H 
(;O TO 400 

305 TEMQ = FIRSTFIPRI511 
TEMP" -FORTHF(PRI511 
GO TO 295 

C kRONG FORCE DIRECTION FOR STRUCTURE 
395 CALL PRER2113,JM.JLD) 

400 RETURN 
END 

" L1ST8 
* SYMBOL TABLE 
it LABEL 

SUBROUTINE EFVDTL 
C STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
C VERSlON 2 
C APRIL 4, 1963 
C LEON R. WANG ,RM 1-255 EXT. 2117 
C THIS SUBROUTINE COMPUTES PR=-K*U AND PL BY STATIC 
C Y=STIFFNE$S MATRICES 
C VERSION III S M AUG 30 63 

DIMENSION YI6,61.TI6,61. PL161. PR(6),BLI4) • 
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1 SYSfILI3ZI, PROFILII01, U(361,IUI361 
COMMON U,IU,Y,T,PL.PR.JLD.NLS.H.JT.J.K,JM.N,NS,L,BL,AA,I,BB,SB 
COMMON A.8,C,D,EMD,S, 

1 CHECK,NMAX.INORM,ISOLV,ISCAN,IIII,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
2 TOP,Nl,NL,NT,NREQ,TN,LFILE,SYSFIL,NJ,NB,NDAT,ID,JF.NSQ,NCORD, 
3 IMETH. NLDS.NFJS,NSTV,NMEMV.IPSI,NMR,NJR.ISODG.NOSQ,NDJ,IPDBP, 
4 IUD8P,NBB,NFJS1.JJC,JDC,JM!C.JMPC,JLT,JEXTN,MEXTN,LEXTN,JLC,NlDSI 
5,PROFIL,NAME.KXYZ,KJREL, 
6 JPLS.JMIN,MTYP,KPSI,MEMB,lOADS,MODN.KS,KMKSTiKSTDB,KATKA.KPPLS, 
7 KPMNS.KUV,KPPRI,KR,KSAVE,KWORK 

EQUIVALENCE IU, IU, YI 
KA=KWORK 
KD=KWORK+ 18 
KF=KWORK+ 30 

C KF REFERS TO CANTILEVER DEfLECTION 
C GET K_ INTO Y 
C NOV 21 63 CHANGE' TO KMKST SECOND LEVEL S MAUCH 

JU=KMKST+JM 
JU= lUI JU I 
00 10 I=l,JF 
PRI I 1=0.0 
DO 10 J=l,Jf 
JX=JU+JF*II-ll+J 

10 YII.JI=UIJXI 
C RIGHT END FORCE VECTOR =K- TIMES CANTILEVER DEfLECTIONS WHICH 

50 CO 60 I=l.JF 
00 60 M=l,JF 

KfM=KF+M 
60 PRIIJ=PRIII+YII,MI-UIKFHI 

C TRANSFORMS RIGHT END FORCE VECTOR TO LEFT END 
DO 65 1=1, JF 

KDI=KD+I 
65 UIKDI,=PRII, 

GO TO 1100,10,80,100,901,10 
10 UIKD+31=UIKD+31+PRIZI-S 

GO TO 100 
80 UIKD+3J=UIKD+31-PRI11-S 

GO TO 100 
90 UIKD+51=UIKD+51-PRI31-S 

UIKD+6J=UIKD+6J+PRIZ)-S 
C LEFT END fORCE VECTOR BY STATIC =APPLIED fORC£-PR 
100 CO 110 I=l,JF 

KAI=KA+I 
KDI=KD+J 

110 PLII)=UIKAII-UIKDI) 
RETURN 
END 

* L1ST8 
- LABEL 
- SYMBOL TABLE 

SU8ROUTINE STICLD 
C MAY 1, 1963 
C STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
C LEON RU-LIANG WANG RM. l-Z55 EXT. Z117 
C VERSION III S M AUG 30 63 
C THIS SUBROUTINE COMPUTES RIGHT .END AND LEfT END CANTILEVER fORCES 
C BY STATICS IN COMPACTED fORM . 
C LEfT END CANTILEVER FORCES STORE IN 1ST COLUMN OF Q 
C RIGHT END CANTILEVER fORCES STORE IN 3RD COLUMN Of Q 

DIMENSION YI6,6),TI6,6), PLI6), PR161~8L141 



1 SYSFIL(32), PROFIL(lO), U(36),IUI36) 
COMMON U,IU,Y,T,PL,PR,JLD,NLS,H,JT,J,K,JM,N,NS,L,BL,AA,I,BB,SB 
COMMON A,B,C,D,EMD,S, 

1 CHEC K, NMA X, 1 NORM, I SOL V, I SCAN, II I I , I MOO, JJ JJ , I CONT , I SUCC, J MERG, 
2 TOP,Nl,NL,NT,NREQ,fN,LFILE,SYSFIL,NJ,NB,NDAT,ID,JF,NSQ,NCORD, 
3 IMETH, NLDS,NFJS,NSTV,NMEMV,IPSI,NMR,NJR,ISODG,NOSQ,NDJ,IPDBP, 
4 IUDBP,NBB,NFJSl,JJC,JOC,JMIC,JMPC,JLT,JEXTN,MEXTN,LEXTN,JLC,NLDSI 
5,PROFIL,NAME,KXYl,KJREL, 
6 JPLS,JMIN,MTYP,KPSI,MEMB,LOADS,MODN,KS,KMKST,KSTDB,KATKA,KPPLS, 
7 KPMNS,KUV,KPPRI,KR,KSAVE,KWORK 

EQUIVALENCE IU, IU, Y) 
KA=KWORK 

KAJ=KA+J 
C CHECK TYPE OF LOADING DEPENDING ON K 

9 GO TO IIO,90,90),K 
C 
C TRANSFORMS CONCENTRATED LOAD TO LEFT END AND SUMS 
C SAME PROCEDURES TO RIGHT END 

C 

10 UIKAJ)=U(KAJ)+A 
GO TO 1200,15,20,200,25),10 

15 GO TO (200,I8,200),J 
18 UIKA+3)=UIKA+31+A*B 

GO TO 200 
20 GO TO 122,200,200),J 
22 UIKA+3)=UIKA+3)-A*B 

GO TO 200 
25 GO TO 1200,30,4C,200,200,200),J 
30 UIKA+6)=UIKA+6)+A*a 

GO TO 200 
40 UIKA+5)=UIKA+5)-A*B 

GO TO 200 

C TRANSFORMS LINEAR DISTRIBUTED LOAD TO LEFT END END AND SUMS 
C SAME PROCEDURES TO RIGHT END 

90 TEMP=0.5*A*ID-C) 
TEMQ=0.5*B*ID-C) 
AVX=2.*C/3.+0/3. 
AVY=C/3.+2.*D/3. 
UIKAJI=UIKAJ)+TEMP +TEMQ 
GO TO 1200,95,100,200,120),10 

95 GO TO 1200,98,200),J 
98 UIKA+3)=UIKA+3)+TEMP*AVX +TEMQ*AVY 

GO TO 200 
100 GO TO II10,200,200),J 
110 UIKA+3)=UIKA+3)-TEMP*AVX -TEMQ*AVY 

GO TO 200 
120 GO TO 1200,130,140,200.200,200,2CO),J 
130 UIKA+6)=UIKA+6)+TEMP*AVX +TEMQ*AVY 

GO TO 200 
140 UIKA+5)=UIKA+5)-TEMP*AVX -TEMQ*AVY 

200 RETURN 
END 

* FAP 
* CLEARS AN ARRAY WHOSE CODEWORD IS THE ONLY ARGUEMENT 

COUNT 16 
LBL CLEAR 
ENTRY CLEAR 

CLEAR CLA* 1,4 
ANA =071777 
TlE BACK+! 
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• 

BACK 

ClA. 
TMI 
SXA 
PAX 
lENGTH 
ARS 
ANA 
SSM 
AOD 
STA 
STl 
TIX 
AXT 
TRA 

1,4 
OFIlE 
BACK,I 
,I 

OF ARRAY INTO XRl 
IS 
=0000000077777 

TOP 

··,1 
·-1,1,1 
·.,1 

OF IlE ANA 
SSM 
STD. 

2,4 
=0000000777777 

1,4 
BACK+I 
U+l TOP 

U 

TRA 
TSX 
COMMON 
END 

1 

• LISTS 
• lABEL 
CMAIN4/6 

1 

2 

3 

4 

a 

5 
6 

20 

• 

OIMENSION YI6,6l,TI6,6l,QI6,6l,UI36l,IUI36l,SYPAI40l,FIlll61 
COMMON U,T,Q,CHECK,NMAX,INORM,ISOlV,ISCAN,IIII,IMOD,IlINK,ICONT, 

lISUCC,SYPA,NJ,NB,NDAT,IO,JF,NSQ,NCORD,IMETH,NlDS,NFJS,NSTV 
2,NMEMV,IPSI,NMR,NJR,ISODG,NDSQ,NDJ,SDJ,NPR,NBB,NFJSl,JJC,JDC, 
3JMIC,JMPC,JlD,JEXTN,MEXTN,lEXTN,JlC,NlDSI,IYOUNG,ISHER,IEXPAN, 
4IDENS,FIll, 
5NAME,KXYZ,KJREl,JPlS,JMIN,MTYP,KPSI,MEMB, 
6l0AOS, INPUT,KS,KMKST,KSTOB,KATKA,KPPlS,KPMIN,KUV,KPPRI,KR,KMK, 
7KV,K33,lA2R ,lA2RT,NV ,NTP ,NSCR7,NSCR8,NSCR9,NSCRIO,KOIAG,KOFO 
aG,IOFDG,lDNM,MEGAO,JEXT,JINT,KUDBP,KMEGA,KPDBP,JTYP,MTYPl,KB,MlOAO 
9,JlOAO,KATR,lEXT,KYOUNG,KSHER,KEXPAN,KOENS 

EQUIVAlENCEIUlll,IUlll,Ylll) 
CAll TRANS 
ISUCC~ISUCC 
GO TO 11,20l,ISUCC 
ISOlV=6 
CAll ATKA 
ISUCC=ISUCC 
GO TO 12,20l,ISUCC 
ISOlV=7 
IFINJRI3,S,3 
CAll JRElES 
ISUCC=ISUCC 
GO TOI4,20I,ISUCC 
ISOlV=S 
CAll FOMOD 
ISUCC=ISUCC 
GO TOIS,20l,ISUCC 
ISOlV=9 
IFINFJS)5,6,5 
CAll CHAINI5,A41 
ISOlV=lO 
CAll CHAINI6,A41 
CAll CHAINll,A41 
END 
LISTa 



• LABEL 
• SYM80L TABLE 

SUBROUTINE TRANS 
C THIS SUBROUTINE ROTATES THE ~EMBER STIFFNESS MATRIXIKMKSTI INTO 
C GLOBAL COORDINATEStKSTDBI 
C NOV 19 CHANGING KMKST ,KSTDB TO 2 NO LEVEL NEEDED RECOMPILATION OF 
C PHAS18 MEM8ER MRELES TRANS ATKA LOADPC LOADPS MDISTN JDISPL 8AKSUB AVECT 
C NEWADR NOV 17 TO 19 Y 1963 
C STRESS PROGRAMMING SYSTEM 
C THE PRIMITIVE STIFFNESS MATRICES ARE IN KMKST 
C THE ROTATeD STIFFNESS MAT~ICES ARE PLACED IN KSTDB 

C 

DIMENSION Ut36I,IUI36I,YI6,61,T(6,6I,JUNKt20I, 
lSYSFIL(27I,PROfILI6I,KRAYtl01 
·COMMON U,W,Y,T,K3,K4,IOOWN,JDOWN,LOOWN,lUP,JUP,LUP,J80TH,L80TH, 
IJ8IG,JSML,LPLS,L'IN,NUP,MUP,JUNK, 
4CHECK, NMAX, tNORM, I SOLV ,ISCAN, III I, tMOD, JJJJ, ICON r, ISUCC, IMERG, 
5TOP,Nl,NL,NT,NREQ.TN,LFllE,JOLER,IPRG,IRST,IRLD,IRPR,SYSFIL, 
8NJ ,N8, NDAT. 10, JF ,NSQ,Ncml.D. I METH ,NLDS, NFJS ,NS TV ,NMEMV, I PSI ,NMR, 
9NJR,ISODG,NOSQ,NDJ,IPD8P,IUDBP,NB8,NFJSl,JJC,JOC,JMIC,JMPC,JlD 

COMMON JEXTN,MfXTN,LEXTN,JlC,NLOSI,IYOUNG,ISHEAR,IEXPAN,IDENS, 
lPROfIL, 
4NAME,KXYl,KJREL,JPlS,JMIN,MfYP,KPSI,MEM8,LOADS,MODN,KS,KMKST,KSTDB 
5,KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KDIAG,KOfDG, 
bIOFDG.LOADN,MEGAO,JEXT,JINT,KUOBP,KMEGA,KPDBP,JTYP,MTYPl,KB 
7,MLOAO,JlOAD,KATR,lEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

458 
50 

C 

EQUIVALENCEIU,IU,YI 
GET NECESSARY ARRAYS 
CALL ALOCATIKSI 
IFIIPSI150,60,50 
CALL AlOCATtKPSI) 
ZERO KSTDB 

C 

C 

60 tALL ALOCATtKSTDB.OI 
CAL.l ALOCAT(MTYPI 
lOOP FOR ALL MEMBERS 
J=O 

200 J=J+l 
I=J 
TEST FOR I TH MEMBER PRESENT 
Kl=MTYP+1 
IFtU(KII170,201,70 

70 CALL ALOCAT(KMKST,II 
CALL AlOCATtKSTDB,II 
K2=KSTOB+I 
CALL CLEARIIU(K211 
K2=IU(K21 
Kl=KMKST+1 
Kl=IUtKlI 

C GET THE ROTATION MATRIX. JOINT GLOBAL TO MEMBER LOCAL 
CALL. TRAMATII.21 

C MULTIPLY AND STORE 
CALL MATRIPIKl.K2,ll 
CALL RELEAS(KMKST.II 
CALL RELEAStKSTDB,l1 

201 IFIJ-MEXTNI200,220.220 
220 CALL RELEASIKMKST,O) 

CALL RELEAS(KPSII 
RETURN 
END 

• LISTS 
• LABEL 
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* SYMBOL TABLE 
SUBROUTINE ATKA 

C THIS SUBROUTINE COMPUTES THE STIFFNESS TABLES 
C KENNETH F. REINSCHMIDT, RDOM 1-255, EXT.2117 
C STRESS PROGRAMMING SYSTEM 
C VERSION 111 ••• 22 AUGUST 1963 
C KDIAG ••• TABLE OF STIFFNESS SUBMATRICES ALONG MAIN DIAGONAL 
C KOFDG ••• OFF DIAGONAL STIFFNESS MATRICES 
C IOFOG ••• INDEX TABLE FOR OFF DIAGONAL STIFFNESSES 

DIMENSION U(36),IUI36),Y(6,6I,TI6,6I,JUNKI27), 
ISYSFIL(27),PROFIL(3),KRAYII0) 

COMMON U,IU,Y,T,K3,K4,Kl,K2,NT, 
IJBIG,JSML,LPLS.LMIN,JUNK, 
4CHECK,NMAX.INORM,ISOLV,ISCAN,IIII,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
5TOP,Nl.NL.NZ,NREQ,TN,LFILE,TOLER,IPRG,IRST,IRLD,IRPR,SYSFIL, 
8NJ,NB,NDAT,ID,JF,NSQ,NCORD,IMETH,NLDS,NFJS,NSTV,NMEMV,IPSI,NMR, 
9NJR,ISODG,NDSQ,NDJ,IPD8P,IUD8P,N88,NFJSl,JJC,JDC,JMIC,JMPC,JLD 

COMMON JEXTN,MEXTN,LEXTN,JLC,NLDSI,IYOUNG,ISHEAR,IEXPAN,IDENS, 
INBNEW,NLDG.JTSTAB,PROFIL , 
4NAME,KXYZ.KJREL,JPLS,JMIN,MTYP,KPSI,MEMB,LOADS.MODN.KS,KMKST,KSfDB 
5,KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY.KDIAG,KOfDG, 
6 IOFDG,LOADN,MEGAO,JEXT,JINT.IFDT ,KMEGA,KPDBP,JTYP,MTYPl,IOFC 
7,MLOAD,JLOAO.KATR,LEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE IU,IU.Y) 
C 
C DEFINE BIT REPRESENTATION OF ATKA IIOFDG TRANSPOSE) 
C 

435 

400 
C 
C 

437 

C 

J8IG=INJ*INJ-l))/14400+1 
CALL DEFINEllfOT,O,JBIG.l.1,1) 
CALL ALOCATllfOT,OI 
DO 400 1=I,J6IG 
CALL DEfINElIfDT,I.200,O,I,l) 
IFIMODN1435,400,435 
LE=lfDT+I 
CALL CLEARIIUILE)1 
CONTINUE 
GET IN THE NECESSARY ARRAYS 
KS AND KSTDB ALLOCATEO BY TRANS 
K1=K1 
CALL ALOCATIJPLSI 
CALL ALOCATIJMIN) 
CALL ALOCAT IJINTI 
CALL ALOCATIKOIAG,OI 
CALL ALOCATIKOFDG,OI 
CALL ALOCATIIOFOG,OI 

C IF MODIFICATION FIRST PART CLEAR ALL IOfDG 
C AND KOIAG 
C 

IFIMOON)2,3,2 
2 DO 1 L=l,NJ 

LD=KOIAG+L 
1 CALL CLEARIIUILOII 

C LM IS THE COUNT FOR THE KOFDG ARRAYS 
3 LM=O 

DO 100 L = l,MEXTN 
C TEST IF L TH MEMBER IS PRESENT 

Kl = MTYP+L 
IF IUIK11) 60,700,60 

60 LPLS=JPLS+L 



lMIN = JMIN+l 
lM::lM+l 

C CONVERT TO INTERNAL JOINT NUMBERS 
lPLS = IUILPLS)+JINT 
LMIN = IUILMINI+JINT 
lPLS=IUILPLS) 
LMIN= IUILMIN) 
JBIG=XMAXOFILPLS,LMIN) 
JSML=XMINOFILPLS,LMINI 

C GET TRANSLATION MATRIX, MINUS NODE TO PLUS NODE 
CALL TRAMATIL,ll 

C ADD IN SUBMATRICES ON DIAGONAL 
C AT MINUS NODE, ADD IN DIRECTLY 

CALL ALOCATIIOFDG,JBIG) 
CALL ALOCATIKDIAG,LMINI 
CALL ALOCATIKDIAG,LPLSI 
CALL ALOCATIKOFDG,LM) 
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C KMKST AND KSTOB ARE MEXTN LONG BUT KOFDG IS NB LONG I ~ ONLY FOR NON DELETED M 
C MEMBERS 

K2=KOFDG+LM 
CALL CLEARIIUIK21) 
CALL ALOCATIKSTDB,LI 
Kl::KSTDB+L 
Kl=IUIKlI 
K2=KO lAG+LMIN 
K2 = IUIK21 
00 80 I = 1,NSQ 
K3 = Kl+1 
K4 = K2+1 
UIK4) = UIK4)+UIK3) 

Be CONTINUE 
C AT PLUS NODE, PRE AND POST MULTIPLY BY THE TRANSLATION MATRIX 

K2=KDIAG+LPLS 
K2 :: IUIK21 
CALL MATRIPIKl,K2,21 

C NOW GET OFF DIAGONAL SUBMATRICES IN LOWER TRIANGLE MATRIX ONLY 
C ASSUME PL~S AND MINUS NODES DISTINCT 

K2=KOFDG+LM 
K2 .. IUIK21 

320 IFClPLS-LMIN)340,700.350 
340 NT = 1 

GO TO 355 
350 NT = 2 
355 DO 500 I .. 1,JF 

DO 500 K .. 1,JF 
K4 .. K2+IK-l)*JF+I 
00 500 J :: 1,JF 
GO TO IIOO,300),NT 

C T IS THE POSTMUlTIPLIER 
100 K3 .. Kl+CJ-l)*JF+1 
120 UIK41 .. UCK4)-UIK3)*TCK,JI 

GO TO 500 
C T IS THE PREMULTIPLIER 

300 K3 .. Kl+IK-ll*JF+J 
330 UCK4) .. UCK41-TII,JI*UIK3J 
500 CONTINUE 

CALL RELEASCKDIAG,lPLS) 
CAll RELEASIKDIAG,lMINI 
CAll ADRESSIJBIG,JSMl,O.O) 

360 J6=IOFDG+JBIG 
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C 
C FILL 10FDG CURRENT LENGTH IS FIRST WORD OF DATA ARRAY 
C ADRESS PUTS THE BIT FOR THIS ARkAY INTO IFDT 
C 
C UNPACK LENGTH OF ICFOGIJB) INTO IB 

CALL UPADPIIUIJB ),A,8,I8) 
JB =IUIJ8 ) 

C INCREASE NUM8ER OF ELEMENTS (IA) BY 1 
IA=IUIJB +11+1 
CALL PAOPIIUIJB +11,O,IA,IBI 
JB=JB+IA+l 
CALL PADPIIUIJ8 I,O,JSML,LM) 
CALL RELEASIIOFDG,JBIG) 
CALL RELEASIKOFDG,LMI 
CALL RELEASIKSTDB,L) 

700 CONrINUE 
CALL RELEASIKS) 

438 Kl=Kl 
CALL RELEASIKSTDB,O) 
CALL RELEASIKOFDG,O) 
CALL RELEASIIOfDG.O) 
CALL RELEASIIFDT,O) 
CALL RELEASIJPLSI 
CALL RELEASIJMINI 
CALL RELEASIJINTI 
CALL RELEASIMTYPI 
IFIJTSTABI800,B50,BOO 

800 IFINFJSI801,850,801 
801 CALL AlOCATIJEXTI 

DO 950 l=l,NFJS 
CALL AlOCATIKDIAG,11 
K2=JEXT+1 
K2=IUIK21 
C=I.00E-6 
K3 = KDIAG+I 
K3=IUIK3) 
K4=XDETRMFIJF,JF,UIK3),D) 
GO TO 1950,860,B70),K4 

860 CALL PREk2121,K2,0.01 
GO TO 952 

870 CALL PRER2120,K2,0.0) 
952 ISUCC=2 
950 CAll RElEASIKDIAG,I) 

CALL RElEASIJEXT) 
850 CALL RElEASIKOIAG,OI 

RETURN 
END 

• LIST8 
* LABEL 
• SYMBOL TABLE 

SUBROUTINE STEPS 
C THIS SUBROUTINE IS ONLY CALLED IF ThERE ARE FREE JOINTS NFJS IS POS 
C NOV 12 RECOMP TO ELIMINATE CARRY-OVER OF ADDRESSES PAST CALL AlOCATS 
C SUBSCRIPTS ARE M,II.II,J).IJ,K) 
C MULTUPLY ATKAII.(MEGAO*AI/TKA 
C IOFDG=MATRIX OF INDICES FOR AT/KA/ ONE INTEGER PER SUBMATRIX IN KOFDG 
CTHIS MATRIX HAS NJ ROWS FIRST IS OF LENGTH ZERO 
C MATRIX IS LOWER HALF OF A/TKAI 
C ~EVlSION DEC 31 63 TO NOT REDEFINE KOFDGIO) EVERY TIME THERE IS A NEW ARRAY 

DIMENSION Y(6,61,TI6,6),QI6,6),UI36),IUI36),SYPAI40),FllLI141,FIL 



1ll(5) 
COMMON U,T,Q,CHECK,NMAX,INORM,ISOLVE,ISCAN,IIII,IMOD,JJJJ,ICONT, 

lISUCC,SYPA,NJ,NB,NCAT,ID,JF,NSQ,NCORC,IMETH,NLDS,NFJS,NSTV 
2,NMEMV,IPSI,NMR,NJR,ISODG,NDSQ,NOJ,IPB,IUPB,NBB,NFJSl ,FILL,NBNEW, 
9FILll , 
3NAME,KXYZ,KJREL,JPLS,JMIN,MTYP,KPSI,MEMB, 
4LOADS, INPUT,KS,KMKST,KSTDB,KATKA,KPPLS,KPMIN,KUV,KPPRI,KR,K~K, 
5KV,K33,LA2R ,LA2RT,NSCR5,NSCR6,NSCR7,NSCRB,NSCR9,NSCRIO,KDIAG,KOFD 
6G,IOFDG,LDNM,MEGAO,JEXT,JINT,IFDT ,KMEGA,KPDBP,JTYP,MTYPI 

EQUIVALENCEIUll),IUll).Yllll 
C TEST IF AIITKAII IS HYPEROIAGONAL. 
C NBNEk IS PRESENT LENGHT OF KOFDGIOI 
2010 IFINJ-NFJSlI2,2,550 
C TEST FOR HYPERDIAG 

550 IP=NJ-l 
CO 480 K=NFJSl,IP 
CALL ADRESSIK+l,K,IS,41 

461 IFIIS)470,480,470 
480 CONTI NUE 
2 IHYPD=O 

GO ro 390 
410 lHYPO=l 

C 470 MEANS AIITKAII IS NOT HYPEROIAGONAL 
390 1A= IA 

C 
C START K LOOP 
C 

3 00 500 K=l,NFJS 
C SEARCH FOR NONZERO COLUMN OF ~IITKA 
C 
C START J LCOP 
C 

400 J=NFJSl 
C TEST IF THIS MEGAO IS NOT ALL ZERO AND NOT ALLOCATED OR OEFINEO 
C AOORESS WITH LAST ARG =4 SEARCHES OOWN TO NJ 

471 CALL AORESSIJ,K,IA3,41 
4 IFI1A31404,500,404 

404 CALL ALOCATIKOIAG,KI 
JMS=J-NFJS 
CALL RELEASIIOFDG,JI 
I22=MEGAO+JMS 
IFlIUI12211250.391,250 

C NEXT FINO NON ZERC ROW IN ATKAII 
C SINCE ATKA IS STOREO BY LOWER HALF ONLY M IS LARGER THAN K 
C 
C START M LCOP 
C START IP LCOP 
C WRITE 00 LOOP ON IP IN LONG HANC BECAUSE .IP IS REOEFINEO INSIDE LOOP 
C 
250 CALL ALDCATIKOFOG,IA31 

CALL ALOCATIMEGAO,JMS) 
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C NEEO JMS COLUMN OF MEGAO BUT SINCE SYMM JMS TH ROW IS OK IMUST SWITCH INDICES 
00 421 M=K,NFJS 
IP=NFJS 

408 IP=IP+l 
IF(IHYPOI423,424,423 

424 IP=J 
IAl=IA3 

C MUST ONLY CHECK 1 ELEMENT IN IOFOGIIPI SINCE AIITKAII IS HYPEROIAG SO LA=2 
423 CALL ADRESSIIP,M,IAl,41 
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406 IFIIAl)428,412,428 
C 472 RELEAS IOFDG IP WHICH WAS ALLOCATED BY ADDRESS 
C IF IAl=O NO MORE ELEMENTS IN COLUMN IP NEXT M 

428 I=IP-NFJS 
122=MEGAO+I 

C THIS CHECKS WETHER ELEMENT MEGAO(I,JMS) IS A PRIORI ZERO 
IFIIU(122))429,472,429 

429 IMEGI=MEGAO+JMS 
IMEGl=IUIIMEGZ)+II-l)-JF 
00 4000 NN=l,JF 
NIN=IMEGI+INN-l)-NDJ 
00 4000 MIM=l,JF 
MXfoI=MIM+NIN 
IFIUIMXM))421,40CO,427 

4000 CONTINUE 
GO TO 412 

427 CALL ALOCATIKOFDG,IAll 
IFIK-M)450,440,450 

440 IRES=KDIAG+K 

450 
441 

C 447 
447 

431 

IRES=IUI IRES) 
GO TO 443 
CALL ADRESSIM,K,IAR,2) 
IF IIARI444,447,444 
CREATE A NEW KOFOG 
NBB=N8B+l 
lAR=NBB 
LA=IOFDG+M 
LA=IUILAI+l 
CALL UPADPIIUILA),DUM,LCU,LDE) 
LCU=LCU+l 
IFILCU-LDE)430,431,431 
LDE=LOE+XMINOFIIM-LCUI/2+2,LCU+1,301 
CALL OEFINEIIOFDG,M,LDE,O,l,l) 
LA=IOFDG+M 
LA=IUILAl+l 

430 CALL PADPIIUILAI,O,LCU,LDEI 
LA=LA+LCU 
CALL PADP(IU(LAI,O,K,NBBI 
CALL ADRESSIM,K,O,O) 

C TEST IF NEED REDEFINE KOFDGIOI 
IFINBB-NBNEWI449,449,448 

448 NBNEW=NBNEW+NB/4+5 
CALL DEFINEIKOFDG,O,NBNEW,l.l,ll 

449 CALL DEFINEIKOFDG.NBB.NSQ,O,O,ll 
444 CALL RElEASIIOFDG.MI 

CALL ALOCATIKOFDG.IARI 
IKES=KOFDG+IAR 
IRES=IUIIRESI 

C SUBSCRIPTS ARE ILA,NAI-INA,NX)*INX.LBI 
C NOW COMPUTE ADRESSES FOR USED ARRAYS 

443 Il=KOFDG+IAl 
1l=1U11l) 
13=KOFDG+ 1A3 
I3=IUI131 
122=MEGAO+JMS 
I22=IUII221+II-ll*JF 
DO 460 LA=l.JF 
[;0 460 LB=l,JF 
NADR=IRES+llB-ll*JF+LA 
00 460 NA=l,JF 



I2=I22+NA 
NAOl=ll+ILA-l)·JF+NA 
DO 460 NX=l.JF 
NA02=12+INX-l)·NDJ 
NA03=I3+ILB-l)·JF+NX 

460 UINAOR)=UINADR)-UINAD1)*UINAD21*UINAD3) 
IFIK-M)417.420,417 

417 CALL RELEASIKOFOG,IAR) 
420 CALL RELEASIKOFDG,IAl) 
472 CALL RELEASIJOFOG,IPI 

C TEST OF IP LOOP 
IFIIHVPO)471,421,471 

471 IFIIP-NJI40B.421,421 
421 CONTINUE 
402 CALL RELEASIMEGAO,JMSI 
391 CALL RELEASIKOFDG,IA31 
401 J=J+l 

IFIJ-NJ)477,477,500 
500 CALL RELEASIKDIAG,KI 

C ENO STEP 5 
RETURN 
END 

• LIST8 
• SYMBOL TABLE 
* LABEL 

SUBROUTINE JRELES 
C AUG 05 1963 VERSION III 
C REVISION NOVEMBER 14 63 S MAUCH 
C NJR IS THE TOTAL NUMBER OF RELEASED DIRECTIONS SPECIFIEO AT JOINTS 

DIMENSION VI6,6),TI6,6),QI6,6),UI36),IUI36),SVPAI40),FILLI20) 
COMMON U,T,Q,CHECK,NMAX,INORM,ISOLVE,ISCAN,IIII,IMOO,JJJJ,ICONT, 

11SUCC,SVPA.NJ,NB,NDAT,IO,JF,NSQ,NCORD,IMETH,NLDS,NFJS,NSTV 
2,NMEMV,IPSI,NMR,NJR,ISODG,NDSQ,NDJ,IPB,IUPB,NB8,NFJSl ,FILL, 
3NAME,KXVl,KJREL,JPLS,JMIN,MrVp,KPSI,MEMB, 
4l0ADS, INPUT,KS,KMKST,KSTOB,KATKA,KPPLS,KPMIN,KUV,KPPRI,KR,KMK, 
5KV,K33,lA2R ,LA2RT,NSCR5,NSCR6,NSCR7,NSCR8,NSCR9,NSCRIO,KOIAG,KOFO 
6G,IOFDG,lONM,MEGAO,JEXT,JINT,KUDBP,KMEGA,KPDBP,JTVP,MTVPl 

EQUIVALENCEIUIll,IUII),VII)) 
CALL ALOCATIKDIAG,OI 
CALL ALOCATIKOFDG,OI 
CALL ALOCATIIOFDG,OI 
CALL ALOCATIKSI 
CAll AlOCAT{KJRELI 
CALL AlOCATIJMIN) 
CALL ALOCATIJPlS) 
CALL AlOCATIKXYll 
CAll DEFINEIKV,NJR,O,O,ll 
CALL ALOCATIKVI 
CALL ALOCATIJINT) 

50 NDSQ=NJR*NJR 
C 
C STEP 1 
C GENERATE LA2R 
C IOFDG IS SECOND lEVEL ARRAY 
C 

lEN=NJR*JF 
CALL DEFINEILA2R,LEN,Q,1,11 
CALL ALOCATILA2R) 
IA=NJR+KV+l 
NDU=O 

341 
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C 

LEN=LA2R+LEN 
NBOT=NJR 
Il=KJREL+l 
KST=IU(ll} 
00 100 NPI=l,KST 
12=11+INPI-11*5+1 
JNR=IUI121 
N=JINT+JNR 
N= IU I N I 

N IS NOW THE INTERNAL JOINT NUMBER 
JREL=IUII2+11 

C JREL IS NOW THE RELEAS CODE 
JO=N-NFJS 
IfIJRELI100,100,2 
CALL TTHETAI12+1,10,JFI 2 

C TRANSFORMATION TCO/I fOR JOINT JD (INTO QI ,DONE BY TTHETA 
00 1 IDIR=l,JF 

20 

4 

C 
3 

C 

1 
100 

C 
C 
C 
C 
C 
C 
C 

MM=JREL 
CALL UNPCKIMM,IOIR,IOI 
IFIMMI1,1,4 
NOU=NOU+l 
NLAA=LEN-JF*NDU 
NBOT=NBOT-l 
DO 3 IR=l,JF 
NLA=NLAA+IR 
COPY ROW IDIR OF TCO/I INTO LA2R 
U(NLAI=QIIOIR,IRI 
STORE LOGIC OF LA2R IN KV. 
IKV=JA-NDU 
lUIIKVI=JD 
IFINBOTl6,ltl 
CONTINUE 
CONTINUE 
LA2R IS NOW AVAILABLE, STORED AS TABLE ONLY. 

END STEP 1 
STEP 2 

NEXT STEP SET UP K33 AND INVERT. M 
LOGICAL TRIPLE PRODUCT ILA2RI (SQAREI lLA2RTRANSPI 

6 CALL STEP2 
C STEP 3 
C INVERT K33 VIA BUGER 
C 

21 IA=IA 
IFINJR-1162,62,67 

62 I=K33+1 
IFIUIII166,622,66 

66 UIII=l./UIII 
GO TO 61 

C ALOCAT NSCR6 AND USE IT AS UNIT MATRIX 
67 CALL DEFINEINSCR6,NJR*INJR+ll,Q,Q,11 

CALL ALOCAT(NSCR61 
C CLEAR NSCR6 

CALL CLEARINSCR61 
C ESTABLISH UNIT MATRIX TO INVERT K33 

DO 60 l=l,NJR 
IA=NSCR6+(I-ll*NJR+I 

60 U( 1A1=1.0 
NOSS=NJR 

=K33 



IAVEC=NSCR6+NDSQ 
C=O.OOOO 
CALL aUGER INDSS,NDSS,NDSS,K33 ,NSCR6 ,C,IAVEC) 
CALL RELEASINSCR6,O,OI 

65 GO TO 161,622,6221,NOSS 
622 ISUCC=2 

CALL PRER217,2,NJRI 
8999 GO TO 9000 

C K331-11 IS NOW IN K33 
C END STEP 3 
C STEP 4 
C DEFINE MEGAO AND CLEAR ITS DATA ARRAYS 
C MEGAO WILL HAVE NDAT ARRAYS EAC~ CONTAINS JF ROWS OF ME GAO 
t CLEAR CODE WORD ARRAY BEFORE DEfINING DATA.NOT ALL DATA MAY 8E ALLOCATED 
CAND CODEWOROS ARE TESTED FOR ZERO IN FOMOO STEP5 IMOOSI 

61 CALL OEFINEIMEGAO.O,O,l,O,11 
CALL ALOCATIME'AO,OI 
CALL OEFINEIMEGAO,O,NOAT,l,O,ll 

C TRIPLEPROO LA2RT*K331-11-LA2R.JRELES 
C SUBSCRIPTS ARE 1 I,LI-Il,MI-IM,J) 

NOU=O 
00 2000 l=I,NJR 
I=KV+L 
I=IUIII 
IFII-NOU11602,1601,1602 

1602 NOU=I 
C STATEMENT 1600 IS ONLY REACHED 1 TIME (SPECIAL PROPERTY OF LA2R 
1600 CALL DEFINEIMEGAO,I,NDJ*JF,O,Otll 

C 

CALL ALOCA 1 ''''EGAD, I) 
IRES=MEGAO+I 
CALL CLEARIIUCIRES)I 

1601 DO 1900 II=l,JF 
Il=LAZR+(L-ll*JF+II 
DO 1800 M=l,NJR 
IZ=K33+IM-ll*NJR+l 
[f1U112J11701,1800,1701 

1701 J=KV+M 
J=IUIJI 
DO 1750 JJ=l,JF 
[3=LA2R+IM-II-JF+JJ 
IRESU=IUIIRESI+JJ+III-l)-NDJ+IJ-ll-JF 

1750 UIIRESUI=UIIRESUI+UIIII-UCIZI-utI31 
1800 CONTINUE 
1900 CONTINUE 

CALL RElEASIMEGAO,II 
2000 CONTINUE 

C MEGAO NOW CONTAINS OMEGA ZERO SUE It~OAT.JFI-INOAT-JF) 
CALL RELEASIK33,O,Ol 

C 
1604 NOU=O 

C END S rEP 4 
C STEP 5 
C MULTIPLY ATKAII.IK331-11)-AIITKA 
C 

IFINFJS)9000,9000,8C01 
8001 CALL STEP5 

9000 CALL RELEASCLA2R,O,OI 
CALL R~LEAS(KV,O,OI 

9001 RETURN 
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END 
.. lABEL 
.. LISTS 

SUBROUTINE MATRIPIK1,K2,NTI 
C SUBROUTINE MATRIP COMPUTES ThE MATRIX TRIPLE PRODUCT 
C TITRANSPOSEI"Y .. T OR T"Y .. TITRANSPOSEI 
C AND ADDS THE RESULT INTO POOL AT K2 
C KEN RE[NSChMIDT, ROOM 1-255, EXT. 2117 
C STRESS PROGRAM ••• STRuCTURAl ENGINEERING SYSTEMS SOLVER 
C VERSION 11[ ••• 22 AUGUST 1963 
C Kl POOL lOCATION OF THE MICDlE MULTIPLIER 
C K2 = PCOl lOCATION WHERE PRODUCT IS TO BE STORED 
C NT = 1 IF THE PREMUlTIPLIER IS TO SE TRANSPOSED 
C NT = 2 IF THE POSTMULTIPlIER IS TO BE TRANSPOSED 
C T IS ASSUMED FILLED BY TRAMAT 
C DIMENSION STATEMENT FOR ARRAYS IN COMMON 

DIMENSION UI36I,IU(36I,Y(6,61,TI6,61,JUNKI20), 
1 SYSFIL(27),PROFILI6), KRAYIIO) 

COMMON U.IU.Y,T,K3,K4,IDOWN,JDOWN,LDOWN,IUP,JUP,LUP,JBOTH,LBOTH, 
lJBIG,JSMl,LPLS,L~IN,NUP,MUP,JUNK, 

4CHECK,NMAX,INORM,ISOLV,ISCAN,IIII,IMOD,JJJJ,ICONT.ISUCC,IMERG, 
5TOP,Nl,NL,NT,NREQ,TN,LFILE,TCLER,IPRG,IRST,IRlD,IRPR,SYSFIL, 
8NJ,NB,NDAT,ID,JF,NSQ,NCORO,IMETH,NlOS,NFJS,NSTV,NMEMV,IPSI,NMR, 
9NJR,ISODG,NOSQ,NDJ,IPOOP,IUOBP,NBB,NFJSl,JJC,JDC,JMIC,JMPC,JlO 

COMMON JEXTN,MEXTN,LEXTN,JLC,NLDSI,IYOUNG,ISHEAR,IEXPAN,IDENS, 
1 PROFIL, 
4NAME,KXYZ,KJREl,JPLS,JMIN,MTYP,KPSI,MEMB,LOADS.MCDN,KS,KMKST,KSTDB 
5,KATKA,KPPlS.KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KOIAG,KOFDG, 
6 IOFDG,LOAON,MEGAO,JEXT,JINT,KUDBP,KMEGA,KPOBP,JTYP,MTYPl,KB 
7,MLOAO,JLOAO,KATR,LEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE IU,IU,Y) 
10 DO 100 I = 1,JF 

DO 100 l = 1,JF 
K3 = K2+IL-l'*JF+I 
DO 100 J = 1,JF 
00 100 K = 1,JF 
K4 = Kl+IK-l)*JF+J 
GO TO 150.60) ,NT 

C TRANSPOSE THE PREMULTIPLIER 
50 U(K3) = U(K3) +T(J,I)*UIK4)*TIK,l) 

GO TO 100 
C TRANSPOSE THE POSTMULTIPllER 

60 UIK3) UIK31+TII,JI"UIK4)*TIL,K) 
100 CONTINUE 

RETURN 
END 

.. FAP 
* ADDRESS ROUTINE FOR NEW BOOKKEEPING SYSTEM 
- R.D.LOGCHER 2/9/64 

COuNT 150 
lBL ADRESS 
ENTRY ADRESS 

ADRESS SXA END,l 
SXA END+l,2 
CLA. 1,4 SAVE FOR UNCHANGED CALL SEQUENCE 
STO N 
ClA. 2,4 DITTO 
STO I 
CLA
TNZ 

4,4 
BITC 

OPERA TI ON NUMBER 
TRANSFER NOT PLACING BIT 



TSX 
ORS 

EN!} AXT 
AXT 
TRA 

biTC SUB 
STO 
TIE 
TPL 
CLA 
STO 

SEEK TSX 
ANA 
TlE 
SXA 
CALL 

RNT AXT 
eLA 
ADO 
POX 
CLA 
POX 
CLA 
flOX 
PXA 
ADD 
SSM 
ADD 
STA 

LOOK CLA 
ANA 
LAS 
TRA 
TRA 
TIX 
TSX 

FOUND CLA* 
ALS 
SLW* 
TRA 

NPRES STl* 
NlT 
TRA 
CLA 
SUB 
TZE 
TMI 
CLA 
ADO 
STO 
STO* 
TRA 

ENR SXA 
CAll 

TNR AXT 
TRA 

SIIEK SUB 
TZE 
C,LA 
STO 

COUNT r1 
U+l,2 
**,1 
**,2 
5,4 
TWO 
TEST 
SEEK 
SIIEK 
NFJS, 
TEMP 
COUNT,l 
U+l,2 
NPRES 
RNT,4 
ALOCAT, IOFOG, N 
**,4 
10FDG 
N 
,2 
U+ 1,2 
,2 
U.2 
, 1 
,2 
=1 

TOP 
LOOK 
**,1 
=0071177000000 
I 
*+2 
FOUND 
LOOK,l,l 
SEXIT,4 
LCOK 
18 
3,4 
END 
3,4 
TEST 
ENR 
TEMP 
N 
END 
END 
N 
ONE 
N 
1.4 
SEEK 
TNR,4 
ALOCAT, IOFDG, N 
**,4 
END 
ONE 
*+4 
NJ 
TEMP 

FIND ARRAY 
FIND NUMBER OF ARRAYS IN COLUMN 

BIT AND ARRAY NOT PRESENT 

FIND ARRAY POSITION IN KOFOG 

NUMBER OF ARRAYS IN ROW 

FINO ARRAY POSITION 

RETURN NOT FOUND INDICATION 
RECYCLE FOR COLUMN SEARCH 

MORE ELEMENTS IN COLUMN 

UPDATE N 
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TRA SEEK 
SXA DNE,4 
CLA I 
ADD ONE 
STO N 
AXT 0,4 

SlE TSX COUNT,1 
ANA U+1,2 
TlE "+2 
TXI "+1,4,1 ELEMENT PRESENT, INCREMENT COUNTER 
CLA NFJ!:i 
SUB N 
TZE *+5 
CLA N 
ADD ONE 
STO N 
TRA SZE 
PXD ,4 

ONE AXT •• ,4 
STD. 3,4 
TRA END .. CALCULATE BIT POSITION,DETERMINE WORD POSITION, AND READY FOR USE .. B IT COUNTER 

COUNT CLA I 
ADD ONE 
XCA 
MPY I 
LRS 36 
DVH =2 
STO SUM 
ClA I 
SUB ONE 
XCA 
MPY NJ 
ARS 1 
SUB SUM 
STO SUM 
ClA N 
ARS 18 
ADD SUM 
STO SUM BIT COUNT,RIGHT JUST. IN WORD .. ARRAY COUNT 
SUB =1 
lDO =0 
XCA 
OVH =7200 
XCA REMAINDER IN MQ 
ADO =1 
AlS 18 ARRAY COUNT TO DECREMENT 
STO M 
ClM 
OVH =36 
STO l BIT POSITION - 1 
XCA 
ADO =1 
AlS 18 
STC J WORD NUMBER .. IS ARRAY OF IFDT IN CORE 
ClA IFOT 
TPL TRN 



* 
* 
* 

TRN 

RET 

CONTN 

N 
I 
TEST 
SUM 
M 
L 
J 
TEMP 
ZERC 
ONE 
rwo 
U 
TOP 
NJ 
NFJS 
IOFOG 
IFOT 

SXA 
CAll 
AXT 
CLA 
ADO 
POX 
CLA 
TPL 
SXA 
CAll 
CALL 
AXT 
CLA 
ADO 
POX 
CLA 
ADD 
POX 
CLA 
STA 
CLA 
ALS 
TRA 
PZE 

PIE 
PIE 
OCT 
OCT 
COMMON 
COMMON 
COMMON 
COMMON 
COHMON 
COMMON 
END 

LIST8 

TRN-2,4 
ALOCAT,IFOT,ZERO 
**,4 
IFDT 
M 
,2 
U+l,2 
CCNTN 
RET,4 
ALOCAT,IFDT,H 
RELEAS,IFOT,M 
**,4 
IFDT 
M 
,2 
U+l,2 
J 
,2 
L 
*+2 
"'1 
** 
1,1 

100COOO 
2000000 
119 
39 
9 
65 
5 
1 

SYMBOL TABLE 
LABEL 
SUBROUTINE STEP2 

PREPARE BIT MASK 

C LOGICAL TRIPLE PRODUCT (LA2RI (AIITKAIIJ (LA2RTRANSPI 
C NOTE IOFDG MUST BE OF SIIE(INJ-ll*NJ/21 FOR IT MUST INCLUDE SUPPORT PORTION 
C REVISION JAN 9 64 S M TO PROPERLY RELEAS ARRAYS 
C S M REVISION FOR NEW SOLVER BOOKKEEPING SYSTEM 

6 

DIMENSION Y(6,6I,T(6,61,Q(6,6I,U(36I,IU(361,SYPA(40I,FILL(20) 
COMMON U,T,Q,C~ECK,NMAX,INORM,ISOLVE,ISCAN.IIII.IHOD,JJJJ,ICONT, 

lISUCC,SYPA,NJ,NB,NOAT,ID,JF,NSQ,NCDRD,IMETH,NLDS,NFJS,NSTV 
2,NMEMV,IPSI,NMR,NJR,ISODG,NDSQ,NDJ,IPB,IUPB,NBB ,NFJS1,FILL, 
3NAME,KXYI,KJREL,JPLS,JMIN,MTYP,KPSI,MEMB, 
4LOADS, INPUT,KS,KMKST,KSTOB,KATKA,KPPLS:'KPMIN,KUV,KPPRI,KR,KMK, 
5KV ,K33 ,LA2R ,LA2RT, NSCR5, NSCR6, NSCR1,NSCR8 ,NSCR9 ,NSCRIO ,KD lAG, KOFO 
6G,IOFDG,lONM,MEGAO,JEXT,JINT,KUDBP,KMEGA,KPOBP,JTYP,MTYPI 

EQUIVAlENCE(UI1',IUIll,YI111 
CALL DEFINEIK33,NOSQ,O,l,ll 
CAll CLEARIK331 
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CALL ALOCATIK331 
DO 55 K=l,NJR 
IKV=KV+K 
I=IUIIKVI 
DO 50 J=l,NJR 
IAP=KV+J 
IP=1U1 lAP) 

C COMPUTE ADDRESS OF SUBMATRIX, IN SQUARE ARRAY. 
C INDICES OF TRIPLE PRODUCT ARE IK,ll*(I,IPI*IIP,JI 

INS=I+NFJS 
1 IFII-IPI14,11,13 

C KDIAG AND KOFOG ARE SECOND LEVEL ARRAYS 
11 CALL ALOCATIKDIAG,INSI 

NA2=KD IAG+ INS 
N2=!UINA21 
GO TO 122 

13 lR=1 
IC=IP 
IND=O 
GO TO 16 

14 IR= IP 
IC=I 
IND=l 

16 CALL ADRESSINFJS+IR,NFJS+IC,NA2,21 
15 IFINA2150,50,120 
120 CALL ALOCATIKOFOG,NA21 

N2=KOFDG+NA2 
N2=IUIN21 

122 Nl=IK-ll*JF+LA2R 
N3=IJ-ll*JF+LA2R 
N4=K33+IJ-ll*NJR+K-l 

C COMPUTE THIS ELEMENT OF K33 
CALL MAPRODINl,N2,N3,N4,1,JF,INDI 

56 IFII-IPI140,l10,140 
110 CALL RELEASIKDIAG,INSI 

GO TO 50 
140 CALL RELEASIKOFDG,NA21 

CALL RELEASIIOFOG,NFJS+IRI 
C FIRST 4 ARG. ARE U-ADORESSES. LAST 
C TWO ARE SIZES OF ARRAYS. 

50 CONTINUE 
55 CONTINUE 

C 
C END STEP 2 
C TRIPLE PROD. IS COMPUTED AND STORED. IN K33.FULL SIZE (NJR*NJRI 

RETURN 
END 

* LIST8 
* LABLE 
* SYMBOL TABLE 

SUBROUTINE TTHETAIKJND,ID,JFI 
DIMENSION UI721,QI6,61 
COMMON U,Q 
CALL COPYI~,Q,JF,O,OI 
PIMOD=57.2957795 

204 THAl=UIKJNO+II/PIMOO 
CTl=CCSFITHAU 
STl=SINFITHAlI 
IFIID-31300,30Q,301 

300 THA2=0.0 



THA3=0.0 
GO TO 302 

301 THA2=UIKJNO+2)/PIMOD 
THA3=UIKJND+31/PIMOD 

302 CT2=COSFITHA21 
ST2=SINFITHA21 
CT3=COSF ITHA31 
ST3=SINFITHA31 
IFIIO-31304.303.304 

304 11=1 
12=2 
13=3 
GO TO 305 

303 11=2 
12=3 
13=1 

305 QIIl.lll=CTI-CTZ 
QIIl,IZI=STI-CTZ 
QIIZ,III=-CT3-STI 
QIIZ,IZI=CT3-CTI-STl-STZ-ST3 
I'.lII3,I31=1.0 
IFIIO-41306.307,307 

307 QI3,ll=-CT3-STZ-CTl+ST3-STI 
QI3.ZI=-CT3-STZ-STl-ST3-CTl 
Q(3 .31 =C T3-CT2 
QIl,31 =ST2 
QI2,31=ST3-CT2 
IFIID-41306,306,30e 

30e 00 309 1=1.3 

309 
C 

306 

00 309 J=I,3 
QII+3.J+31=QII,JI 
Q NOW CONTAINS TCOIIIROTATIONI 
RETURN 

---
C 
C 
C 
(. 

C 
C 
C 
C 
C 
C 
C 
C 

10 
1 

END 
lISTe 
LABel 
SYMBOL TABLE 
SUBROUTINE MAPRODINl,N2,N3,N4,IS,JF,IND) 
TRIPLE OR DOuBLE PROD. OF U-ARRAYS 
NI-NZ-N3=N4 
ARRAYS ARE STORED COLUMN WISE 

NZ IS SQUARE 
IS=COLUMN ORDER OF N3=ROW ORDER OF 

TRIPLE PROD N2 IS NOT TRANSP IND=O 
TRIPLE PROD NZ IS TRANSP IND=l 
DOUBLE PROD NZ-N3 NOTHING TRANSP [ND=2 
DCUBLE PROD N2-N3 N3 I~ TRANSP IND=3 

IN THIS CASE N3 MUST BE JF-JF I.E. JF=IS 
NZ-N3 NZ IS TRANSP INO=4 
1 IS TRIPLE PROC 

DIMENSION U136) 
COMMON U 
IF! IND-ZI1,2.Z 
00 100 1=1 ,I S 
00 100 K=l,IS 
NA4=N4+(K-l)-IS+1 
00 90 N=l,JF 
NAl=Nl+(N-ll-IS+I 
00 90 M=l,JF 
NA3=N3+IK-l)-JF+M 
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11 IFIINO'4,4,3 
4 IC=M 

IR=N 
GO TO 5 

3 lC=N 
IR=M 

5 NA2=N2+IIC-1'*JF+IR 
90 UINA41=UINA4'+UINA11*UINA2'*UINA31 
100 CONTINUE 

GO TO 1000 
2 IFIINO-3'6,6,7 

6 00 200 N-l,JF 
DO 200 K=l, IS 
NA4=N4+IK-l'*JF+N 
DO 190 M=l,JF 
NA2=N2+IM-l'*JF+N 

12 IFIIND-21104,104,103 
104 IC-K 

IR=M 
GO TO 105 

103 IC=M 
IR=K 

105 NA3=N3+IIC-1'*Jf+1R 
190 UINA4'=UINA4'+UINAZ'*UINA31 
200 CONTINUE 

GO TO 1000 
1 DO 300 N=l,JF 

DO 300 K=l,IS 
NA4=N4+(K-1)*JF+N 
DO 290 M=l,JF 
NA3=N3+IK-1)*JF+M 
NA2 a N2+IN-1)*JF+M 

290 UINA4J=UINA4)+U(NA2)*U(NA31 
300 CONTINUE 
1000 RETURN 

END 
* L1ST8 
* LABEL 
CMAlN5/6 

DIMENSION YI6,6I,TI6,6I,QI6,6I,UI36I,IU(361,SYPA(40),FILL(61 
COMMON U,T,Q,CHECK,NMAX,INORM,ISOLV,ISCAN,IIII,IMOD,ILINK,ICCNT, 

1ISUCC"SYPA,NJ,NB,NDAT.IO,JF,NSQ,NCORD,IMETH,NLDS,NFJS,NSTV 
2,NMEMV,IPSI,NMR,NJR,ISODG,NOSQ,NOJ,SDJ,NPR,NBB,NFJS1,JJC,JDC, 
3JMIC,JMPC,JLD,JEXTN,MEXTN,LEXTN,JLC,NLDSI,lYOUNG,lSHER,lEXPAN, 
4IDENS,Flll, 
5NAME,KXYI,KJREL,JPLS,JMIN,MTYP,KPSl,MEMB, 
6LOADS, INPUT,KS,KMKST,KSTOB,KATKA,KPPLS,KPMIN,KUV,KPPRI,KR,KMK, 
7KV,K33,LA2R ,LA2RT,NV ,NlP ,NSCR7,NSCR8.NSCR9,NSCRIO,KDIAG,KOFD 
8G,IOFDG,LDNM,MEGAO,JEXT,JINl,KUOBP,KMEGA,KPDBP,JTYP.MTYPl.KB.,MLOAO 
9.JLOAO,KATR,LEXT.KYOUNG,KSHER,KEXPAN,KDENS 

EQUIVALENCEIUIlI,IUl11,VI111 
CAll SOLVER 
JSUCC=ISUCC 
GO TO (l,21.ISUCC 

1 ISOLV=lO 
CALL CHAINI6.A41 

2 CALL CHAIN(l,A41 
END 

* LISTS 
* LABEL 



• SYMBOL TABLE 
SUBROUTINE SOLVER 

C THIS SUBROUTINE SOLVES THE GOVERNIG JOINT EQUILIBRIUM EQUATIONS FOR 
C THE DISPLACEMENTS OF THE FREE JOINTS 
C CALLED ONLY IF NFJS IS POS 
C STRESS III 
C S MAUCH NOV 15 63 ISOlVER AND BACKSU NOW ARE ONE SUBROUTINE I 
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C REVISION DEC 31 63 TO NOT REDEFINE KOFDGIOI EVERY TIME THERE IS A NEk ARRAY 
DIMENSION YI6.61.TI6.61.QI6,6I,UI36I,IUI361.SYPA(40I,FIlLI9I, 

IFILI41,FIlll151 
COMMON u,r.Q,CHECK.NMAX,INORM,ISOlVE.ISCAN,IIII,lMOO:JJJJ,ICONT, 

lISUCC,SYPA,NJ.NB,NDAT,lD,JF,NSQ,NCORD.IMETH,NlDS,NFJS,NSTV 
2 ,NMEMV ,.1 PS I ,NMR, NJR. I SOOG ,NDSQ, NOJ. I PB ,I UPB, NBB,NFJS I, F ILL,NLDSI ,F 
3IL.NBNEW.FILLl.NAME,KXYl.KJREL,JPlS,JMIN.MTYP,KPSI,MEM8. 
4l0ADS. INPUT.KS.KMKST,KSTOB,KATKA,KPPLS,KPMIN,KUV,KPPRI,KR,KMK, 
5KV.K33.LA2R ,LAZRT,NSCR5.NSCR6.NSCR7,NSCR8,NSCR9,NSCRI0,KDIAG,KOFO 
6G,IOFOG,LONM,MEGAO,JEXT,JINT,IFOT ,KMEGA,KPOBP,JTYP,MTYPl.IOFC 

EQUIVALENCEIUlll.IUlll,YIIII 
3 IlII=Z 

C DEFINE TRANSPOSE OF IOFOG = 10FC 
CALL OEFINEIIOFC.O.NFJS.I.O,ll 
CALL AlOCATIIOFC.OI 
CALL AlOCATIKOIAG,OI 
CALL AlOCATIKOFOG,OI 
CALL ALOCAT(IOFOG.O) 
CALL AlOCATIKPPRI) 

203 00 998 K=l,NFJS 
C 
C ELIMINATE KTM ROW 
C 
C LE IS CURRENT LENGTH OF COLUMN REPRESENTATION OF IOFDG COLUMN K 

lE=O 
CALL ALOCAT(KDIAG,K) 
U"KDlAG+K 
IV"1U1 IAI 
C=O.O 
00200 JQ=I.JF 
Kl-72+(JQ-lt*JF 
DO 199 JW=l,JF 
LNK=Kl+JW 

199 UILNK)"O.O 
LK'I=Kl+JQ 

200 UILKII"'l.O 
204JQ=JF 

CALL BUGER(JF,JQ,JQ.IV.72.C,361 
GO TO 1205,2,21.JO 

2 ISUCC=Z 
CALL PRERZ(S.K.JOI 

C PRER2 PRINTS 'SING MATRIX OR OVERFLOW 1 
GO TO 1004 

205 Kl"'K+l 
IFCK-NFJSII099,lC02,1002 

CIOOZ LAST SUBMATRIX INVERTED 
C 
C DETERMINE HOW MANY ELEMENTS ARE IN COLUMN K 
C 

1099 CALL AORE$SCO,K,LTT.31 
CALL DEFINECIOFC,K.LTT.O,O,ll 

C I~ LTT' ROW K DOES NOT HAVE ANY OFF DIAG ElEMENTS 
IFCLTTl198.996,19B 
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198 CALL ALOCATCIOFC,KI 
N=K1 

1100 CALL ADRESSCN.K,IANK.11 
C ADRESS WILL RETURN WITH A NEW N 
C CHECK IF NO LEADING ELEMENTS BELOW IN COLUMN K 

IFCIANKI206,997,206 
C 206 RECORO THE 10FC INFORMATION 

206 LE =lE+I 
JW=IOFC+K 
JW=IUlJW)+LE 
CALL PADPIIUIJWI.O.N.IANKI 
CALL ALOCATIKOFDG.IANK) , 
CALL ALOCATlKDIAG.NI 
lNK=KOFDG+IANK 
LNK=IUlLNKI 
IV=KDIAG+K 
IV=IUl IV) 
CALL MAPRDTCO.LNK.IV.O,JF,JF,3) 
CALL RELEASlKOFDG, lANK) 

C RESULT IN Y=UlI).ANK*AKKl-11 
C FIRST MODIFY DIAG ELEMENT IN N TH ROW 
190 LNN=KDIAG+N 
HOI CALL MAPRDTIO,O,lNK.IUCLNN).-JF,JF,-4) 

CALL RELEASlKDIAG,N) 
C PROD AlN,KI-(ACK,K)-l)-ACK,I) 
C PRODUCT IS DIRECTLY SU8TRECTED FROM KDIAGlN) 
C CHECK IF LEADING ELEMENT JUST FOUND IS IN ROW KI 
C HAVE TO BE MODIFIED THEN LEE=OI 

6 LEE=LE-1 
IFILEEI991,991,901 

C 901 GO ACROSS ROWS NAND K TAKING LINEAR COMB 
C START OF I lOOP ACROSS ROW K 

901 DO 800 IM=I,LEE 
IND=IOFC+K 
IND=IU lIND I +114 
CALL UPADPIIUIINDI,D,I,IAKII 
CALL ADRESSIN,l,IANI,21 

lOR IF NO OFF DIAG ELEMENTS 

C AORESS DETERNINES IF THERE IS A BIT FOR ELEMENT I N,ll 
CIANI RETURN =0 IF NOT 

C FOR 
C 
C 

802 

IFlIANI1212,802,212 
802 NEW KDFDG IS CREATED 
802 MEANS THAT ATKA DOES NOT HAVE 
THIS ELEMENT, BUT ATKAI-II DOES 
N8B=NBB+l 
IANI=NBB 

C UPDATE 10FDGIN,II=NBB 
1A= IOFDG+N 

440 

IA=IUI 1A1+1 
CALL UPADPllUlIAI,D,LCU,LDEI 
LCU=LCU+1 
IFILDE-LCU1440,440,441 
LDE=XMINOFIN-LCU+1,LE/2+21+LDE 
CALL DEFINEIIOFDG,N,lDE,O,l,11 
IA=IOFDG+N 
IA=IUI 1A1+l 

C UPDATE IOFDGINI FOR NEW LENGTH 
441 CALL PADPIIUIIAI,O,LCU,lDEI 

CALL RELEASlIOFDG.N) 
C UPDA TE 10FDG I N I FOR NEW ELEMENT 

IA=IA+LCU 



CALL PADPIIUIIAI.O.I.NBBI 
C UPDATE IFDT FOR NEW ELEMENT 

CALL ADRESSIN.I.O.OI 
I SMALLER THAN N 

C TEST WHETHER to REDEFINE KOFDGIOI 
C NBNEW IS PRESENT LENGHT OF KOFDGIOI 

IFINBB-NBNEWI449.449.448 
C REDEFINE KOFDG FOR NEW SUBMATRIX 

DEFINED 

448 NBNEW=NBNEW+3+XMINOFI300.INS*NBI/INJ*411 
CALL DEFINEIKOFDG.O.NBNEW.l.l.ll 

449 CALL DeFINEIKOFDG.NBB.NSQ.O.C.ll 
212 CALL ALOCATIKOFDG.IANII 

CALL ALOCATIKOFDG.IAKII 
LKI=KOFDG+IAKI 
IA=KOFDG+IANI 
CALL MAPRDTIO.0.IUILKII.IUIIAI.-JF.JF.-41 

C MULTIPLIES AND SUBTRACTS DIRECTLY 
C MODIFIED IAKI SUBTRACT EO fROM IANI 

B05 CALL RELEASIKOFDG.IANII 
CALL RELEASIKOFDG.IAKIJ 

BOO 
C 

CONTINUE . 

C 
C 

991 

NEXT REDUCE LOADS IN KTH ROW 

00 100 J~l.NLDSI 
KPPJ=KPPRI+(J-II*NSTV 
ICK=KPPJ+JF*IK-il 

213 ICN=KPPJ+JF*IN-il 
C ADO DIRECTLY TO ICN 

CALL MAPRDTIO.0.ICK.ICN.-I.JF.-31 
C 
C PUT REOUCED LOAD INTO ICN 
C 

100 CONTINUE 
999 CALL RELEASIIOFDG.NI 

1000 N=N+l 
IFIN-NFJSIIIOO.IIOO.991 

991 CALL RELEASIIOFC.KI 
996 CALL RELEASIIOFDG.K.C.OI 
998 CALL RELEASIKDIAG,KI 
1002 CALL RELEASIIOFDG,OI 

CALL RELEASllfOT,OI 
C 
C NOW BACKSUBSTITUTION 
CI002 MULT. LAST DIAG. ELEMENTI-il WITH LOADS 
C STORE JOINT DISPLACEMENTS IN KPPRI 
C 

00 400 KK=l,NfJS 
K=NFJS-KK 
Kl=K+l 
CALL ALOCATIKDIAG.Kll 

1 IF{KK-1120,2u,21 
21 K2=K+Z 

CALL ALOCATIIOFC.KII 
JW =IOFC+Kl 

C NOTE IOFC DOES NOT HAVE A LEAD WORD WITH CURRENT AND DEfiNED LENGTH 
C SO GET LENTGH FROM CODEWORD ADDRESS 

CALL UPAOPIIUIJWI,D,LCU.LDEI 
IFIlDE1299,20,299 

299 JW=IUIJWI 
DO 300 IM-I,lOE 

353 
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LE=JW+IM 
CALL UPADPIIUILEI,D,I,IAK11 

C I=ROW NUMBBER IN WICH KOFDGIIAKII IS LOCATED 1 LARGER THAN Kl 
CALL ALOCATIKOFDG,IAKII 

C 

LKI=KOFDG+IAKI 
301 00 310 J=I,NLDSI 

IA=KPPRI+IJ-i)*NSTV 
IClalA+JF* I I-II 
ICK=IA+JF*K 

C SUBTRACT PROD AII,Kll*CIII FROM CIKI 
C 

C 

CALL MAPRDTIO,IUILKI),ICI,ICK,-I,JF,-5) 
310 CONTINUE 

CALL RELEASIKOFDG,IAKII 
300 CONTINUE 

CALL RELEASIIOFC,Kl,O,OI 

C FINAL MULT OF INVERSE DIAG SUBMATRIX WITH MODIFIED LOAD 
C 

C 

20 00 320 J=l,NLDSI 
ICK=KPPRI+IJ-ll*NSTV+K*JF 
IA=KD lAG+K 1 
1A=IUIIAJ 

C REPLACE DISPLACEMENTS INTO KPPRIIKJ 
C 

CALL MAPRDTIO,IA,ICK,ICK,l.JF,3J 
320 CONTI NUE 
400 CALL RELEASIKDIAG,KIJ 
1003 CALL RELEASIKPPRI) 

CALL RELEASIKDIAG,OI 
CALL RELEASIKOFDG,OJ 
CALL RELEASIIOFC,O.O,OJ 

1004 RETURN 
END 

• LIST8 
* LABEL 
• SYMBOL TABLE 

SUBROUTINE MAPRDTINl,N2,N3,N4,II,KF,INP) 

ALL LOAD CONDITION 

C IF IZ IS NEG PRODUCT IS ADDED TO OR SUBTRACTED FROM CONTENTS OF N4 
C IFIINP) IS NEG. -PRODUCT IS PLACED INTO N4 NOTE N4 IS CLEARED FIRST 
C IF II IS pas J NOT OTHERWISE 
C TRIPLE OR DOU8LE PROD. OF U-ARRAYS 
C Nl*N2*N3=N4 
C ARRAYS ARE STORED COLUMN WISE 
C N2 IS SQUARE 
C IS=COLUMN ORDER OF N3=ROW ORDER OF 
C TRIPLE PROD N2 IS NOT TRANSP IND=1 
C TRIPLE PROD N2 IS TRANSP INO=2 
C DOU8LE PROD N2*N3 NOTHING TRANSP IND-3 
C DOUBLE PROD N2*N3 N3 IS TRANSP IND-4 
C IN THIS CASE N3 MUST BE JF*JF I.E. JF=IS 
C N2*N3 N2 IS TRANSP IND=5 

DIMENSION UI12J,QI361 
COMMON U,Q 
JF=KF 
IS=XABSFlll) 
IND=XABSFIINPI 
NSS=IS*JF 



10 IFIINO-311,2,2 
C I IS TRIPLE PROD 

C 
C 
C 

1 00 100 I=I.IS 
00 100 K=I,IS 
NA4=IK-II*IS+1 
QINA41=0.0 
00 90 N=I,JF 
NAI=NI+IN-II*IS+I 
00 90 M=I,JF 
NA3=N3+IK-II*JF+M 

II IFIINO-II4,4,3 
4 Ie=M 

IR=N 
GO TO 5 

3 IC=N 
IR=M 

5 NA2=N2+IIC-ll*JF+IR 
90 QINA41=QINA41+UINAII-UINA21-UINA31 
100 CONTINUE 

GO TO 1000 

DOUBLE PRODUCT 

2 
6 

12 
104 

103 

105 
190 
200 

7 

290 
300 
1000 
1008 
1002 
1001 

1005 
1006 

1003 

2000 

IFIIND-4)6,6,7 
00 200 N=l,JF 
00 200 K=l.IS 
NA4= IK-l )-JF+N 
QINA4)=0.0 
00 190 M=I.JF 
NA2=N2+IM-II-JF+N 
IFIINO-3)104.104,103 
IC=K 
IR=M 
GO TO 105 
IC:M 
IR=K 
NA3=N3+(IC-II*JF+IR 
QINA4)=QINA4)+UINA2)*UINA31 
CONTINUE 
GO TO 1000 
00 300 N=l,JF 
CO 300 K= 1,1 S 
NA4= IK-II*JF+N 
QINA41=0.O 
00 290 M=l.JF 
NA3=N3+IK-l)*JF+M 
NA2=N2+IN-ll*JF+M 
QINA41=QINA4)+UINA21*UINA31 
CONTINUE 
IFIIZ)2000.1008,1008 
IFIINP)1001.1001,I002 
IFIN4-7211005.I004,1005 
C=-I.O 
GO TO 1006 
C=I.O 
00 1003 J=I,NSS 
NA4=N4+J 
UINA41=C*QIJ) 
GO TO 1004 
IFIINP)2001.2001,2002 
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2001 C=-1.0 
GO TO 2006 

2002 C=I.0 
2006 DO 2003 J=l,NSS 

NA4=N4+J 
2003 UINA4)=UINA4)+C-QIJ) 
1004 RETURN 

END 
- LIST8 
• LA8EL 
CMAIN6/6 

DIMENSION YI6,61,TI6,61,QI6,61,UI36I,IUI361,SYPAI40I,FILLI61 
COMMON U,T,Q,CHECK,NMAX,INORM,ISOLV,ISCAN,llll,IMOD,ILINK,ICCNT, 

liSUCC,SYPA,NJ,NB,NDAT,lD,JF,NSQ,NCORD,IMETH,NLDS,NFJS,NSTV 
2,NMEMV,IPSI,NMR,NJR,ISODG,NOSQ,NDJ,SDJ,NPR,NBB,NFJS1,JJC,JDC, 
3JMIC,JMPC,JLD,JEXTN,MEXrN,LEXTN,JLC,NLDSI,IVCUNG,ISHtR,lEXPAN, 
41DENS,FILL, 
5NAME,KXYI,KJREL,JPLS,JMIN,MTYP,KPSI,MEMB, 
6LOADS, INPUl,KS.KMKST,KSTDB,KATKA,KPPLS,KPMIN.KUV,KPPRI.KR,KMK, 
1KV,K33,LA2R .LA2RT,NV ,NTP ,NSCR1,NSCR8,NSCR9,NSCRIO,KDIAG,KUFD 
8G,IOFDG,LDNM,MEGAO,JEXT,JINT,KUDBP,KMEGA,KPDBP,JTYP,MTYPl,K8,MLOAO 
9,JLOAD,KATR,LEXT,KYOUNG,KSHER,KEXPAN,KDENS 

EQUIVALENCE(UI1),IUl11.YI1IJ 
CALL BAKSUB 
ISUCC=ISUCC 
GO TO (1.21.ISUCC 

1 ISOLV~ll 
2 CALL CHAINI1,A41 

END 
- LIST8 
- LABEL 
- SYMBOL TABLE 

SUBROUTINE BAKSUB 
C STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
C VERS III WITH COMBINATION LOADINGS 10/15 S MAUCH 
C USES AVECT TO BACK SUBSTITUTE AND 
C ANSOUT TO PRINT UNDER CONTROL OF IPRINTIJLDI 

C 

C 

10 
20 
32 

255 

DIMENSION UI32I,IUI321.YI32I,TI6,6I,JUNKI131.VI12I, 
1 SYSFILI211,PRGFILI61, KRAYIIOI 

COMMON U,IU.Y,JLI,JLX,JLO,L,T,Kl,K2,KU,KPMIN,KPPL,KUPR,JT,JrEST, 
IJUNK,KRR,KTEM,KSUP,V, 
4CHECK,NMAX,INORM,ISOLV.ISCAN,IIII,IMOD,JJJJ,ICONT,ISUCC,(MERG, 
5TOP,Nl,NL,NT,NREQ,TN,LFILE,TOLER,IPRG,IRST.IRLD,IRPR,SYSFIL, 
8NJ.N8,NDAT,ID,JF,NSQ,NCORD,IMETH,NLDS,NFJS,NSTV,NMEMV,IPSI,NMR, 
9NJR,ISODG.NDSQ,NCJ,IPDBP,IUDBP,NBB,NFJS1,JJC,JDC,JMIC,JMPC,JLD 

COMMON JEXTN,MEXTN,LEXTN,JLC,NLDSI,IYOUNG,ISHEAR,IEXPAN,IOENS, 
1 PROFIL, 
4NAME,KXYI.KJREL,JPLS,JMIN,MTYP,KPSI,MEMB,LOADS,MODN,KS,KMKST,KSTCB 
5,KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KDIAG,KOFDG, 
610FDG,LOAON,MEGAO,JEXT,JINT,IFDT,KMEGA,KPDBP,JTYP,MTYPl,KB 
1,MLOAD,JlOAD,KATR,LEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE IU,IU,YI 

IF INJRI 30.30,20 
IFINFJSI255,32,255 
CALL ALOCATIKPOBPI 
~O FREE JOINTS, SUPPORT 
GO TO 40 
CALL DEFSUP 
GO TO 40 

DISPLACEMENTS IN KPDBP FROM FOMOD NDJ-NLDSI 
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CALL DEFINEIKPDBP,NDJ,O,O,ll 30 
C 
C 

NO JOINT RELEASES, KPDBP IS ZERO VECTOR NDJ IN lENGTH - THIS IS THE FIRST 
DEFINITION OF KPDBP IF NJR=O 

C 
C 
C 
C 

16 
13 

CALL ALOCATIKPDBPI 
CALL ClEARIKPDBPl 

40 CALL ALOCATINAMEI 
CALL RElEASIKDIAG,O,O,Ol 
CALL RELEASIKOFDG.O,O.Ol 
CALL RElEASIIOFDG,O.O.OI 
CALL RElEASIIFDT,O,O.Ol 
IF IIPSIl 14.15,14 

14 CAll ALOCATIKPSIl 
15 CALL ALOCATIKSI 

CAll ALOCATIKPPRIl 
CALL ALOCATIKMKST,Ol 
CALL ALOCATllOADS.OI 
CALL ALOCATIKUV.OI 
CALL ALOCATIKPPLS,OI 
CALL ALOCATIKPMNS,Ol 
CALL AlOCATIJPLSl 
CALL ALOCATIJMINI 
CALL AlOCATILEXTI 
CALL ALOCATIJINTl 
CALL ALOCATIMTYPl 
IFIMODNI16,13,16 
CAll ALOCATIMODNl 
CALL DEFINEIKR,O, NLDS,I,O,ll 
CALL ALOCATIKR,Ol 
KK CONTAINS THE STATICS CHECKS FOR LOAD CONDITIONS 
IF JLI=O, LOAD CONDITION IS OEPENDATN. ALL CONDITIONS ON WHICH IT 
DEPEND HAVE A SMALLER EXTERNAL NUMBER JLX,I.E. THEY HAVE BEEN 
PROCESSED BY BAKSUB. 

100 00 200 JLX=I,LEXTN 
CALL ALOCATIlOADS,JLXl 
Kl=lOADS+JLX 
JLO=IUIKll+l 
CALL UPACWIUIJLOI.Kl.JUNKI21,JUNKI3l,JUNKI4I,JTI 

1775 IFIKI-11200,18,18 
C IF JlI-NLDSI IS POS WE HAVE A DEPENDANT lOADING CONDo 

18 JLI=lEXT+JLX 

C JlI 
C 

19 

52 

51 

JLI=IUIJLII 
IS NOW INTERNAL LOADING NUMBER 
ZERO THE KR MATRIX 
CALL DEFINEIKR,JLI,NJ*JF,O,O,11 
CALL ALOCATIKR,JLIl 
CALL AlOCATI«UV,JLII 
CAll ALOCATIKPPLS,JLII 
CALL ALOCATIKPMNS,JlII 
KI=KR+Jll 
CAll ClEARIIUIKll1 
JSA=NlDSI+I-Jll 
IFIJSA152.52,51 
CALL COMBlD 
GO TO 99 
CALL NEWADR 
IFINFJSJ39.38,39 
IFINJRI39.IOl.39 38 

C 
C 
39 

OONT GO TO AVECT ONLY IF NO fREE JOINTS AND NO SUPPORT RELEASES 
THEN MEMBER FORCES ARE FIXED tND FORCES 

DO 503 L=l.MEXTN 
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C 
37 

31 
41 

33 
503 

101 
C 
99 

C 1=1 
103 

105 

787 

• 

106 

107 

108 

109 
110 

190 
200 

300 
302 

Kl=MTYP+L 
IFtUtKlI131,503,31 
CHECK FOR DELETED MEMBERS 
K2=LFILE 
CALL ALOCATtKMKST,LI 
IFIK2-LFILEI41,33,41 
CALL NEWAOR 
CALL AVECT 
CALL RELEAStKMKST,LI 
CALL STArcK 
RESTORE JLO 
Kl=LOADS+JLX 
JLO=IUIKll+l 
JrEST=8 
FORCES 2=DISTORTIONS 3=DISPLACE~ENTS 
00 110 J = 1,4 
IFIJT-JTESTI 109,105,105 
K1 = NAME+1 
K2 = NAME+12 
PRINT 300,IUIII,I=Kl,K21 
IFIMODNII06,101,106 
Kl = MODN+1 
K2 = MODN+12 
PRINT 302,IUtII,I=Kl,K21 
Kl = JLO+2 
K2=JLO+13 
PRINT 302 ,(UtII,I=Kl,K21 
CALL ANSOUTIJ,O,ll 
JT = JT-JTEST 
JTEST = JTESl/2 
CONTINUE 
CALL RELEAStKR,JLII 
CALL RELEASIKUV,JLII 
CALL RELEASIKPPLS,JLII 
CALL RELEAStKPMNS,JLII 
CALL RELEASILOADS,JLXI 
CONTINUE 
CALL RELEASIMOONI 
CALL RELEASIKR,OI 
CALL RELEASILOADS,OI 
CALL RELEASIKUV,OI 
CALL RElEASIKPPLS,OI 
CALL RELEASIKPMNS,OI 
CALL RElEASIJPLSI 
CALL RELEASIJMINI 
CALL RELEASINAMEI 
CALL RELEAStJINTI 
CACL RELEAStMTYPI 
CALL RELEASILEXTI 
CALL RELEAStKPOBPI 
CALL RELEASIKATKAI 
CALL RELEASIKPPRII 
CALL RELEASIKMKST,OI 
CALL RELE AS I KS I 
CALL RELEASIKPSII 
RETURN 
FORMAT I1Hl.3X,12A61 
FORMATIIHO,3X,12A61 
END 
LISTS 

4=REACTIONS 



- SYMBOL TABLE 
- LABEL 
CAVECT 

SUBROUTINE AVECT 
C DOES BACKSUBSTITUTION USING THE INCIDENCE TABEL (A) 
C KENNETH F. REINSCHMIDT. ROOM 1-255. EXT. 2117 
C STRESS ••• STRUCTURAL ENGINEERING SYSTEM SOLVER 
C VERSION 111 ••• 23 AUGUST 1963 

DIMENSION U(321.IU(321.Y(32) ,T(6,6), V(61,WI6), 
1 SYSFIL(21),PROFILI6). KRAYIIO) 

COMMON U,IU,Y,JLI,JLX,JLO,L,T,Kl,K2,KU,KPMIN,KPPL,KUPR,JT,JTEST, 
llMS,LPS,J, 
IJPS,JMS,LS,JL,JJ,K3,K4,K5,K6,K1,KRR,KTEM,KSUP,V,W, 
4CHECK,NMAX,INORM,ISOLV,ISCAN,IIII,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
5TOP,Nl,NL,NT,NREQ,TN,LFILE,TOLER,IPRG,IRST,IRLD,IRPR,SY$FIL, 
8NJ,NB,NDAT.ID,JF,NSQ,NCORD,IMETH,NLDS,NFJS,NSTV,NMEMV,IPSI,NMR. 
9NJR,ISODG,NDSQ,NDJ,IPDBP,IUDBP,NBB,NFJS1,JJC,JDC,JMIC,JMPC,JLD 

COMMON JEXTN,MEXTN,LEXTN,JLC,NLDSI,IYOUNG,ISHEAR,IEXPAN,IDENS, 
1 PROFIL, 
4NAME,KXYI,KJREL,JPLS,JMIN,MTYP,KPSI,MEMB,LOADS,MODN,KS,KMKST,KSTDB 
5.KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KDIAG,KOFDG, 
6 IOFDG,LOADN,MEGAO.JEXT,JINT,KUDBP,KMEGA,KPDBP,JTYP,MTYPl~KB 
1,MLOAD,JLOAD,KATR.LEXT,KYOUNG,KSHEAR,KEXPAN.KDENS 

EQUIVALENCE IU,IU,Y) 
30 LPS JPLS+L 

LMS JM I NH 
LPS IUILPS)+JINT 
LMS IUILMS) + JINT 
LPS IUILPS) 
LMS IUILMS) 
JPS JF*ILPS-ll 
JMS JF* I LMS-l) 
LS = JF"IL-l) 
IF ILPS-NFJSI 50,50,55 

C PLUS NODE IS A FREE JOINT 
50 Kl = KUPR+JPS 

GO TO 60 
C PLUS NODE IS IN THE DATUM 

55 Kl = KSUP+JPS-NSTV 
60 IF ILMS-NFJS) 65,65,10 

C MINUS NODE IS FREE 
65 K2 = KUPR+JMS 

GO TO 15 
C MINUS NODE IS FIXED 

10 K2 = KSUP+JMS-NSTV 
15 K5 = KU+LS 

C GET TRANSLATION MATRIX, MINUS NODE TO PLUS NODE, IN GLOBAL 
C COORDINATES 

CALL TRAMATIL,II 
C TRANSLATE THE PLUS END JOINT DISPLACEMENTS 

DO 100 I = l,JF 
K3 = K2+1 

C LOAD IN ~INUS END DEFLECTION 
V III =-U I K31 
00 100 J = l,Jf 
K4 = Kl+J 

C SUBTRACT TRANSLATED PLUS END DEFLECTION 
C TRANSPOSE TRANSLATION MATRIX fOR DISPLACEMENtS 

VIII = V(II+TIJ,II-UIK41 
100 CONTINUE 
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C GET ROTATION MATRIX, GLOBAL COORDINATES TO LOCAL 
CALL TRAMATIL,Z) 

C ROTATE MEMBER DISTORTION INTC MEMBER COORDINATES 
DO ZOO I = l,JF 
WIll = 0.0 
Kl = K5+1 
00 150 J = I,JF 
WII) = WII)+TII,J)*VIJI 

150 CONTINUE 
C ADD TO EMB DIST POOL WITH DIFFERENCE IN JOINT DISPLACEMENTS 

UIKl) = UIKl)+WII) 
ZOO CONTINUE 

C NOW MULTIPLY BY STIFFNESS FOR FORCES 
KZ ,. KPMIN + LS 

250 
C 

300 
C 

C 

C 
320 

C 
330 

C 
340 

C 
400 

450 

* 
* 
• 
C 
C 
C 

CO 300 I = l,JF 
VII) = 0.0 
CO Z50 J = I,JF 
Kl=KMKST+L 
Kl"'IUIKll+IJ -1)*JF+I 
VIII" UIKl)*wIJI + VII) 
CONTINUE 
ADD FORCES TO P MINUS POOL 
K3 " KZ+I 
u1K3) ,. UIK3).VII) 
CONTINUE 
FIND MEMBER LENGTH 
Ki '" KS+IL-l)*INCORO+l)+l 
TRANSLATE ALONG MEMBER TO PLUSILEFT) END 
GO TO 140.0,320,330,400,3401,10 
PLANE FRAME 
VI31 '" VI31+UIKll*VIZI 
GO TO 400 
PLANE GRIO 
VI31 = VI31-UIKll*Vlll 
GO TO 400 
SPACE FRAME 
VI51 '" VI51-UIKll*VI31 
V(6) ,. VI61+UIKll*VIZI 
ADO TO P PLUS POCL 
KZ ,. KPPL+LS 
00 450 I ,. l,JF 
K3 '" KZ+I 
UIK31 '" UIK31+VIII 
CONTINUE 
RETURN 
END 
LISTB 
LABEL 
SYMBOL TABLE 
SUBROUTINE COMBLD 
SUBROUTINE COMBLD S.MAUCH 11 OCTOBER 1963 
THIS SUBROUTINE COMPUTES THE OUTPUT FOR A COMBINATION LOADING AND 
STORES IT IN NLOSI+l ST ARRAYS OF KPPLS,KPMNS,KUV,KR 
DIMENSION UIZZI,IUI2ZI,YIZ2 I,T(6,61.VI5I,SPAC(ZI. 

ISYSFILIZ7I,PROFILI61.KRAYII01 
COMMON U,IU,V,JI0,J9,KI0,K9,NK,NKPRI,NKPDP,NlSX,N8X,N8TJ. 

IJLI,JLX,JLO,l,T.SPAC,KU,KPMIN,KPPl.KUPR,JT,JTEST.KSA,NlSS,NBT,NLS, 
2FAC,Kl.KZ.K3,K4.K5.N2,N3,N4,KRR,N5,KSUP,l3,L4,l5,M2,M3.M4,M5,V, 
4CHECK,NMAX,INORM,ISOlV,ISCAN,IIII,IMOO,JJJJ,ICONT,ISUCC,lMERG. 
5TOP,Nl,Nl,NT,NREQ,TN,LFllE.TOLER,IPRG.IRST.IRlO.IRPR.SVSFll. 



C 

8 NJ,NB,NDAT,ID,Jf,NSQ,NCORD,IMETH,NLDS,NfJS,NSTV,NMEMV,IPSI,NMR, 
9NJR,ISODG,NDSQ,NDJ,IPDBP,IUOBP,NBB,NfJS1,JJC,JDC,JMIC,JMPC,JLD 

COMMON JEXTN,MEXTN,LEXTN,JLC,NLDSI,IYOUNG,IS~EAR,lEXPAN,IDENS, 
IPROfIL, 
4NAME,KXYl,KJREL,JPLS,JMIN,MTYP,KPSI,MEMB,LOACS,MODN,KS,KMKST,KSTDB 
5,KATKA.KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KDIAG,KOFDG, 
610fDG,LOADN,MEGAO,JEXT,JINT,KUDBP,KMtGA,KPDBP,JTYP. MTYP1,KB 
7,MLOAD,JLOAD,KATR.LEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCEIU,IU,Y) 
N8 T J=NJ*Jf 
CAll NEWADR 

C CLEAR COMBINATION ARRAYS 
C 

C 

CALL CLEARIKPMIN) 
CALL CLEARIKPPL) 
CALL CLEAR I KU) 

C CLEAR LAST 'SUBARRAY' Of KPPRI AND KPDBP 
C 

CO 1 J=l,NSTV 
K1=KUPR+J 
lJIKll=O.O 
DO 2 J=l,NDJ 
Kl=KSUP+J 

2 UIKlJ:O.O 
Kl=LOADS+JLX 
Kl=luIKll+1 
CALL UPADPIUIKll,K2,NLS,K2) 

C NLS= NUMBER Of INDEPENOANT LOADINGS INVOLVED 
DO 10 I=I,NLS 
Kl=LOADS+JLX 
KI=IUIKII+l3+2*1 
FAC=UIKl+lI 
Kll=IUIKll 

C Kil 1 IS NOW EXTERNAL LOAD NUMBER fOR THE I TH INDEPENDANT LOAD CCNDITION 
C IN THE LIST fOR THE CURRENT DEPENDANT CONDITION CONVERT TO INTERNAL 

K l=LEX l+Kll 
801 Kl=IUIKlI 

IfIKll10.10'] 
3 CALL ALOCATIKPMNS,Kl) 

CAll AlOCATIKPPLS.Kl) 
CALL ALOCATIKUV,Kll 
CALL ALOCATIKR,Kll 
K2=KPMNS+Kl 
K3=KPPlS+Kl 
K4:KUV+Kl 
K5=KR+Kl 
CAll NEWAOR 

C DO NOT TEST fOR DELETED MEMBERS 
DO 20 J=l,NMEHV 
L2:IUIK21+J 
l3=1UIK3)+J 
L4=IUIK41+J 
M2=KPMIN+J 
M3=KPPL+J 
M4=KU+J 
UIM21=UIM2)+fAC*UIL21 
UIM31=UIM3)+fAC-UIL3) 

20 UIM41=UIM4)+fAC-UIL41 

361 
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DO 30 J=l,NBTJ 
L5=IUIK51+J 
M5=KRR+J 

30 UIM51=UIM5}+FAC -UIL51 
C 00 COBINATION OF FREE AND SUPPORTS DISPLACEMENTS I IN KPPRI AND KPDBPI 
C NOTE KPPRI AND KPDBP ARE FORST LEVEL ARRAYS ISHOULD BE MADE SECOND LEVEL TOOl 
C 

10 

71 

80 
72 

<> .. 
-
c 
C 
C 
C 

NKPRI=KPPRI+IKI-II-NSTV 
00 10 J=l,NSTV 
NK=NKPRI+J 
KIO=KUPR+J 
UIKIOI=UIKIOI+FAC-UINKI 
IF INJRIH, 72, 71 
NKPDP=KPDBP+IKl-ll*NDJ 
DO 80 J=l,NDJ 
NK=NKPDP+J 
JIO=KSUP+J 
UIJIOI=UIJIOI+FAC-UINKI 
CALL RELEASIKPMNS,K1I 
CALL RELEASIKPPLS,Kll 
CAll RElEASIKUV,K1I 
CALL RElEASIKR,K11 

10 CONTINUE 
40 RETURN 

END 
LIST8 
lABEL 
SYMBOL TABLE 
SUBROUTINE DEFSUP 
SIRESS ••• STRUCTURAl ENGINEE~ING SYSTEM SOLVER 
VERSION [1 ••• 2Q JULY 1963 
KENNETH F. REINSCHMIDT, ROOM 1-255, EXT. 2111 

C COMPUTES THE DEFLECTIONS OF THE SUPPORT JOINTS, IF THEY EXIST 
C PRODUCT MEGAO-AIITKA<>KPPRI 
C SUBSCRIPTS IL,II*II,JI-IJI 
C 

DIMENSION UI361,IUI361,YI6,6I,TI6,6),JUNKllll,VI121, 
1 SYSFIll271,PROFILI61, KRAYIIOI 

COMMON U,IU,Y,T,Kl,K2,K3,K4,K5,K6,K7,KB,K9,ISTOP,INOAT,JUNK, 
1 KTEM,KSUP,V, 
4CHECK,NMAX,INORM,ISOlV,ISCAN,IIII,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
5TOP,Nl,Nl,NT,NREQ,TN,lFILE,TOLER,IPRG,IRST,IRLD,IRPR,SYSFIL, 
8NJ,NB,NDAT,ID,JF,NSQ,NCORD,IMETH,NLDS,NFJS,NSTV,NMEMV,IPSI,NMR, 
9NJR,ISODG,NDSQ,NDJ,IPDBP,[UDBP,NBB,NFJSl,JJC,JDC,JMIC,JMPC,JlD 

COMMON JEXTN,MEXTN,LEXTN,JlC,NlDSI,IYOUNG,ISHEAR,IEXPAN,IDENS, 
1 PROFIL, 
4NAME,KXYZ,KJREL,JPLS,JMIN,MTVP,KPSI,MEMB,LOACS,MOON,KS,KMKSr,KSTOB 
5,KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KOIAG,KOFOG, 
610FOG,LOADN,MEGAO,JEXT,JINT,IFDT,KMEGA,KPDBP,JTYP,MTYPl,IOFC 
1,MlOAD,JLOAO,KATR,LEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE IU,IU,YI 
CALL AlOCATIKPDBP) 
CALL AlOCATIIOFDG,O) 

2 I=NFJSl 
3 ll=I-NFJS 
C CHECK IF MEGAOII!) IS NOT ALL ZERO 

K6=MEGAO+II 
IFIIUIK61)4,602,4 

C TEST IF IOFDGII) CONTAINS ANY ELEMENTS 



4 

5 

CALL ALOCAT(IOFDG,I) 
K6:IOFDG+I 
K6=IU(K61+l 
CALL UPADP(IU(K6),D,LCU,LDE) 
IF(LCU)5,601,5 
CALL ALOCAT(MEGAO,III 
DO 600 JM= 1, LCU 
K6=IOFDG+I 
K6=IUIK61+1+JM 
CALL UPADP(IUIK6),D,J,Kl) 
IF(J-NFJSI6,6,600 
CALL ALOCAT(KOFDG,Kl) 6 

C J= COLUMN ORDER OF KOFDG(Kl) 
K2=KOFOG+Kl 
K2=IUIK21 
K6=MEGAO+l1 

100 00 500 K=l,NLOSI 

500 
580 

600 
601 

602 

603 

* • 
" 

K3 = KPDBP+(K-ll*NOJ 
K4:KPPRI+(K-ll*NSTV+(J-ll*Jf 
00 500 L = 1,NOJ 
K5 : K3+L 
DO 500 M = 1,JF 
K7=IU(K61+(M-ll*NDJ+L 
DO 500 N = 1,JF 
K8 • K2+(N-l)*JF+M 
K9 '" K4+N 
U(K5) = UIK51-UIK71*UIK8)*UIK9) 
CONTINUE 
CALL RELEASiKOFDG,Kl) 
CONTINUE 
CALL RELEASIMEGAO,II,O,O) 
CALL RELEASIIOFDG,I,O,O) 
1=1+1 
IFII-NJI3,3,603 
CALL RELEASIKOFDG,O,O,O) 
CALL RELEAS(IOFDG,O,O,O) 
CALL RELEASIMEGAO,O,O,O) 
RETURN 
END 
LI ST8 
LABEL 
SYMBOL TABLE 
SUBROUTINE NEWADR 

c 
c 
C 

STRESS PROGRAM ••• STRUCTURAL ENGINEERING SYSTEMS SOLVER 
VERS III WITH COMBINATION LOADINGS lOllS S MAuCH 

CALLED BY BAKSUB 
DIMENSION U(32),IUI32),YI321,rI6,6),JUNKI13),VIIZ), 

1 SYSFIL(27),PROFILI6), KRAYIIOI 
COMMON. U,IU,Y,JLI,JLX,JlO,l,T,Kl,K2,KU,KPMIN,KPPl,KUPR,JT,JTEST, 

IJUNK,KRR,KTEM,KSUP,V. 
4CHECK,NMAX,INORM,ISOLV,ISCAN,IIII,IMOO,JJJJ,ICONT,ISUCC,IMERG, 
5TOP,Nl,NL,NT,NREQ,TN,LFllE,TOlER,IPRG,IRST,IRlO,IRPR,SYSFIL, 
8NJ,NB,NDAT,IO,JF,NSQ,NCORO,IMETH,NlDS,NFJS,NSrV,NMEMV,IPSI,NMR, 
9NJR,ISOOG,NDSQ,NOJ,IPOBP,IUOBP,NBB,NFJSl,JJC,JDC,JMIC,JMPC,JlO 

COMMON JEXTN,MEXTN,LEXTN,JLC,NlDSl,IYOUNG,ISHEAR,IEXPAN,lDENS, 
1 PROFIl, 
4NAME,KXYZ,KJREL,JPlS,JMIN,MTYP,KPSI,MEMB,LOAOS,MCON,KS,KMKST,KsrOB 
5,KATKA,KPPLS,KPMNS,KUV,KPPRI,KR,KSAVE,KRAY,KOIAG,KOFOG, 
6 IOFDG,LOAON,MEGAO,JEXT,JINf,KUOBP,KMEGA,KPOBP,JIYP,MTYPl,KB 
1,MLOAD,JlOAO,KATR,LEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

363 



364 

EQUIVALENCE (U,IU,YI 
50 Kl=KR+JLI 

C CONVERT TO INTERNAL LOADING NUMBERS 
C KRR= U ADDRESS OF JLI TH KR ARRAY 

KRR = IUIKlI 

2 

4 
60 

C 
80 

C 
90 

Kl = KUV+JLI 
KU = IUIKll 
Kl = KPPLS+JLI 
KPPL = IUIKll 
Kl = KPMNS+JLI 
KPMIN = IUIKlI 
GO TO 14,2 I , 1111 
KTEM = KPPRI 
GO TO 60 
KTEM = KATKA 
KUPR = KTEM + NSTV-IJLI-ll 
IF INJRl 90,90,80 
SUPPORT DISPLACEMENTS 
KSUP=KPDBP+(JLI-II-NDJ 
GO TO 102 
NO SUPPORT OISPLACEMENTS ••• USE KPDBP AS ZERO VECTOR 
KSUP = KPDBP 

102 RETURN 

--* 
C 
C 
C 
C 
C 

END 
LABEL 
SYMBOL TABLE 
LIST8 
SUBROUTINE STATCK 
DOES A STATICS CHECK BY BACK COMPUTING THE SUPPORT REACTIONS 
AND THE APPLIED JOINT LOADS 
KENNETH F. REINSCHMIDT, ROOM 1-255, EXT. 2117 
STRESS ••• STRUCTURAL ENGINEERING SYSTEM SOLVER 
VERSION 111 ••• 23 AUGUST 1963 
DIMENSION UI321,IUI321,YI321 ,TI6,61, VI61,WI61, 

1 SYSFILI211,PROFILI61, KRAYIIOI 
COMMON U,IU,Y,JLI,JLX,JLO,L,T,Kl,K2,KU,KPMIN,KPPL,KUPR,JT,JTEST, 

lLMS,LPS,LLS, 
1 JPS,JMS,LS,JL,JJ,K3,K4,K5,K6,K7,KRR,KTEM,KSUP,V,W, 
4CHECK,NMAX,INORM,ISOLV,ISCAN,IIII,IMOD,JJJJ,ICONT,ISUCC,IMERG, 
5TOP,Nl,Nl,NT,NREQ,TN,LFILE,TOlER,JPRG,IRST,IRlD,IRPR,SYSFll, 
8NJ,NB,NDAT,IO,JF,NSQ,NCORD,IMETH,NlDS,NFJS,NsrV,NMEMV,IPSI,NMR, 
9NJR,ISODG,NDSQ,NDJ,IPOBP,IUDBP,NBB,NFJS1,JJC,JDC,JMIC,JMPC,JLD 

COMMON JEXTN,MEXTN,LEXTN,JlC,NLDSI,IYOUNG,ISHEAR,IEXPAN,IDENS, 
1 PROFIl, 
4NAME,KXYZ,KJREL,JPLS,JMIN,MTYP,KPSI,MEMB,LOACS,MOON,KS,KMKST,KSTDB 
5,KATKA,KPPLS,KPMNS,KUV,KPPRl,KR,KSAVE,KRAY,KCIAG,KOFDG, 
6 IOFDG,LOADN,MEGAO,JEXT,JINT,KUDBP,KMEGA,KPD6P,JTYP,MTYPl,KB 
7,MLOAD,JlOAD,KATR,LEXT,KYOUNG,KSHEAR,KEXPAN,KDENS 

EQUIVALENCE IU,IU,Yl 
DO 300 l = I,MEXTN 
Kl=MTYP+L 
IF ( UIKlll 60,300,60 

60 LPS JPlS+l 
LMS JMIN+l 
LPS IUIlPSI+JINT 
LMS IUILMSI+JINT 
JPS JF*IIUILPSI-li 
JMS JF-IIUILMSI-I) 
LS '" JF-(L-ll 
Kl = KPPl+LS 



K2 = KPMIN+lS 
K3 = KRR + JPS 
K4 = KRR + JMS 

365 

C GET FORCE ROTATION MATRIX, GLOBAL TO LOCAL 
CALL TRAMATIL,2) 
DO 200 I = 1,JF 
K6 = K3+1 

C ROTATE MEMBER END FORCES INTC GLOBAL COORDINATES FOR STATICS CHECK 
DO 100 J = 1,JF 

• 

• 
• 
• .. 
• 
• 
• 

K5 = Kl+J 
UIK6) = UIK61+TIJ,I).UIKS) 

100 CONTINUE 
K6 = K4+1 

150 
200 
300 

CHAIN 

DO 150 J = I,JF 
KS = K2+J 
UIK6) = UIK6)-TIJ,II.UIK51 
CONTINUE 
CONTINUE 
CONTINUE 
RETURN 
END 

FAP 
COUNT 200 CHAIOOIO 
SST CHAI0020 
32K 10911090 FORTRAN LIBRARY 9CHN CHAI0030 
32K 109/7090 FORTRAN LIBRARY MIT VERSION. MARCH 28,1962 MICHAI0040 
TTL MONITOR CHAIN ROUTINE 1 9CHN FOR STRESS III PROCESSOR CHAI0050 
ALL CARDS SEQUENCE NUMBERED WITH MI ARE ONLY FOR MIT MONITOR 
ALL CARDS SEQUENCE NUMBERED WITH STRES ARE fOR STRESS PROCESSOR 
LBL S TRCHN S TRESCHA 1 0060 
MAY 16 1963 REVISED FOR TSS BACKGROUND MICHAI0010 
AUG 22 1963 " REVISED FOR 7094 MICHAI0071 
NOV 20 1963 • REVISED FOR STRESS III STRESCHAI0012 
BCORE MI CHA 1 00 15 
ENTRY CHAIN CHAI0080 
LTM CHAI0090 
EMTM 7094 MICHAI0092 
ENB =0400000 DISABLE EVERY TRAP B~T CLOCK 1094 MICHAi0094 
CAL 1,4 •• ·MITCHAIOIOO 
STP MAOSW. ...MITCHAIOllO 
SXA "+2,4 CHAI0120 
XEC. JITES) CHAI0130 
AXT •• ,4 CHAI0140 
CLA" 1,4 CHAI0150 
lET MADSW. • •• MiTCHAI0160 
ALS 18 " •• MITCHAIOI70 
STO CHWRD CHAI0180 
CLA" 2,4 CHAI0190 
lET MADSW. • •• MITCHAI0200 
AlS 18 ••• MITCHAI0210 
POX ,1 TAPE NO. TO IR A,B CHAIono 
POX ,2 CHAI0230 
AXT IClKU ,4 .... MITCHAI0270 
SXA ICTRP),4 .... MITCHAI02BO 
PXA 0,1 * •• MITCHAI0290 
PAX 0,2 " •• MITCHAI0300 
AXT 1154,4 2202 IB21 CHAI0310 
SXA XA3+l,4 SET ERROR CHAI0320 
TXl CHA,hl LEAVE FOR CHAI0330 
TXH CHA,l,3 CHANNEL A CHAI0340 



366 

SXA CHWRO,1 CHAI0350 
TXH CHAA,l,2 CHAI0360 

CH8 PXO ,1 HERE FOR 82/83 MICHAI0370 
ALS 1 MICHAI0372 
POX rl MICHAI0374 
PXO ,2 MICHAI0376 
ALS 10 CHAI0380 
DRS XCI+18,1 SET fOR 213 MICHAI0390 
ALS 1 CHAI0400 
ORS XCI+14 SET S MICHAI0410 
TRA *+4 CHAI0420 

CHAA lXl *+1,4,1 SET FOR B3 CHAI0430 
SXA XA3+1,4 AND GO SET CHAI0440 
TXI CHB,2,-1 ERRORS CHAI0450 
CAL CHB PREFIX OF 4 CHAI0460 
LOQ reOB CHAIU47U 
TRA CI1AS CI1AI0480 

CHA fXI *+1,4,-62 SET FOR CI1AI04'1O 
SXA XA3+1,4 A4 CI1AI0500 
TXl *+1,4,-448 IRC = 1204 OCTAL CHAIUSIO 
AXT 4,2 CI1AI0520 
SXA CI1WRO,2 CHAI0530 
AXf 2048,2 CHAI0540 
PXD 0,2 CHAI0550 
ORS XCI+10 SET 4L MICI1AI0560 
ALS 1 CHAI0570 
DRS XC I +16 SET A MICHAI0580 
CLM CI1AI0590 
LDQ XXA .1COA CI1AI0600 

CHAS S)(A CHO.4 AC=PREfIX +OR-,MQ=TCO AC=2202,2203,1204 BSCI1AI0610 
SXA XLA,4 BSR CHAI0620 
SXA CHE+3,4 REW CHAI063U 
TXI *+1,4,16 SEf IRC fOR BIN CI1AI0640 
SLQ CHC+2 Io!ICHAI0645 
SXA CHC+3,4 RTB "'ICI1AI0650 
STP CI1C+4 RCH MlCHAI0660 
SLQ CI1C+5 rco MICHAI06W 
SfP CHC+6 TRC "'ICHAI0680 
SfP CHC+? TEf MICI1A10690 
SXA XLC,4 RTB CHAI0700 
STP XLC+l RCH CHAI07l0 
SLQ XLD TCO CI1AI0120 
SfP XLO+l TRC CI1AI0730 
STP XLD+2 5CH CI1AI0740 
STP CHC-l TEf CHAI0750 
AU XLlOI-XLA+1,1 MOVE CHAI0160 
AXT 0,2 LOADER TO UPPER CHAI0770 
CLA )(LA,2 CI1AI0180 
STO .XLA,2 OHAI0790 
TX! *+1,2,-1 OHAI0800 
TIX *-3,1,1 CI1AI0810 
TEFA *+1 CHAI0820 

CI1C AXT 5,1 CHAI0830 
CLA CHWRO CHAI0840 
TCOB * MICHAI0845 
ROS .* 2 CHAI0850 
RCHB CI1SELl 3 CHAI0860 
TCOB • 4 CHAI0870 
TRCB CHO 5 CHAI0880 
TEFB CHE 6 CHAI0890 
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lXA lBl,2 CHAIC9CO 
TXH .+2,2,4 CHAIC910 
TXH "+3,2,1 CHAI0920 
AXT 4,2 ANY TAPE EXCEPT 2 OR 3 MAKE 4 CHAI0930 
SXA l8l,2 CHAIC940 
SUB l8l IS THIS fHE CORRECT liNK CHAI0950 
TNI CHC NOT THIS ONE CHAI0960 
CLA lKRCW CHAIono 
STO .XU CONTROL WORD FOR READING LINK CHAIC980 
STA .XL(O I MICHAI0985 
CAL PROG CHAI0990 
ERA XGO CHAIlOOO 
POX ,1 CHAIIOIO 
TXH .XXA, ltO MAKE SURE 3RD WORD IS TRA TO SOMEWHERE CHAIl020 
HE .XXA IF NOT, COMMENT BAD rAPE CHAIl030 
CLA PROG CHAII040 
STO .XGO TRANSFER TO lINK CHAII050 
lXD .XlI,l STRESCHAII051 
PXA ,I STRESCHAll052 
ADD =100 S TRESCHA 11053 
STO TEMP 
lET INORM STRESCHAII055 
TRA .+5 STRESCHAII056 
SUB NL STRESCHAIl057 
TMI ·+3 SIRESCHAII058 
STO NREQ S TJH:SCHA 11059 
TSX $REORG,4 STRESCHAl1060 
CLA TEMP 
STO NT 
AXT 5,1 CHAII061 
IRA .XlC CHAII070 

TEMP PLE 
CHD 8SR8 .... CHAIl080 

fiX CHC+l,I,1 CHAI1C90 
TRA .XXA CHAIlI00 

CHE NLT CHAIN (HAllllO 
TRA NGD SECOND EOF NO GOOD CHA 11120 
STl CHAIN CHAI 1130 
REWA ... CHAl1140 
IRA CHC CHAI1150 

NGD lXA XA3+1,1 CHAl1160 
SXD COM1+3,1 CHAl1170 
TCOA • MICHAll175 
WTOA PRTAPE CHAI1180 
RCHA CHSE12 CHAl1190 
TRA" $EXIT CHAI1200 

CHWRD PLE CHAl12l0 
TCOB TCOB .. CHAIl220 

CHSELI 10RT lBL,,3 CHAI1230 
lBl CI1AI1240 
lKRCW CHA11250 
PROG CHA1l260 

CHSEl2 10RT COl'll" 7 CI1Al1270 
Cal'll BCI 7,1 LINK NOT ON TAPE JOB TERMINATED. CHAl1280 

REM CHAIl2'W 
XLA BSRA ... REDUNDANCY, TRY AGAIN CHAIl300 

lOT CHAI1310 
NOP CHAll320 
fiX .XlC,ltl CHAI1330 

XXA TCOA .XXA CHAI1340 
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WTDA PRTAPE COMMENT BAD TAPE CHAIl350 
RCHA .XLX CHA 11360 

XXAI TCOA .XXAI MICHAI1365 
WPDA CHAI1370 
RCHA .XCIL CHAI1390 

XXA2 TCOA .XXA2 MICHAI1400 
REWA I CHAIl470 
REWA 4 CHAIl4BO 
REWB 1 CHAIl490 
REwa 2 CHAIl500 
REWB 3 CHAIl510 

Zl HTR .1l+1 MICHAI1520 
ENK CHAIl530 
TQP .XLB eHAI1540 
BSFA 2 REPEAT JOB CHAIl550 

XLB RTBA 1 REAO IN 1 TO CS CHAI1560 
RCHA .XLY CHAl1570 

12 TCOA .12 MICHAI1575 
RTBA 1 CHAIl580 

l3 TeOA .Z3 MICHAI1585 
RTBA 1 CHA1l590 
TRA 1 GO TO SIGN ON CHAI1600 
REM CHAI1610 

XLC RDS •• READ IN LINK CHAI1620 
ReHB .XLl CHAl1630 

~LD TCOB .XLO CHAl1640 
TRCB .XLA CHAl1650 
SCHB .XSCH CHAI1660 
LAC .XSCH,2 CHAl1670 
CLA* .XLlO I MICHAl1680 
STO .XLOI CHAI1690 

XLOI TXI .XL01+1,2,*. CHAI1700 
TXH .XXA,2,0 WAS RECORD READ IN UP TO PROGRAM BREAK CHAI1710 

XGO TRA ** OK, GO TO THE LINK CHAI1720 
REM CHA 11730 

XCI OCT 000100001200,0 9L MICHAII740 
OCT 000000400000,0 8L COL 6=1.2 MICHAIl750 
OCT 000200000000.0 7L ChANNEL A,B MICHAl1760 
OCT 000000004004,0 6L COL 7=2,3.4 MICHAIl770 
OCT 000441000440.0 5L TAPE NO. MICHAI1780 
OCT 041000000100.0 4L BAD XX DEPRESS MICHAI1790 
OCT 000000010000.0 3L KEY S TO RERUN MICHAI1800 
OCT 200032100002.0 2L MICHAI1B10 
OCT 100000000010,0 1L MICHAI1820 
OCT 000030510100.0 OL MICHAl1830 
OCT 000302005254,0 llL MICHA11840 
OCT 351441000402.0 I2L MICHAI1850 

XA3 BCI 1,1 BAO CHAI1860 
BCl 1, CHAI1870 

XLX IORT .XA3 •• 2 CHAIl880 
XCIL 10CT .XCI •• 24 MICHAl1890 
XLY Ioep 0,,3 CHAI1910 

TeH 0 CHAII920 
XLZ IORT ··ft·· Ct1A11930 
xseH PIE CHA 11940 
XL! 0) PIE CHAI1950 

REM Ct1A11960 
PRTAPE EQU 3 Ct1A1l970 

.X COMMON 0 Ct1A11980 

.XLA EQU .X+2 CHAI1<;90 



.XXA 

.XXAI 

.XXA2 

.ll 

.XLB 

.12 

.l3 

.XLC 

.XLO 

.XLOI 

.XGO 

.XCI 

.XA3 

.XLX 

.XCIL 

.XLY 

.XU 

.XSCH 
.Xl(OJ 
MAOSW. 

U 
INORM 
NL 
NT 
NREQ 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
E:QU 
PZE 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
END 

.XLA+4 

.XXA+3 

.XXAl+3 

.XXA2+6 

.11+4 

.XLB+2 

.Z2+2 

.13+3 

.XlC+2 

.XlO+6 

.XLD1+2 

.XGO+l 

.XCI+24 

.XA3+2 

.XLX+l 

.XCll+l 

.XlY+2 

.XLI+l 

.XSCH+l 

110 
11 
1 
1 
1 

- lIST8 
- LABEL 
CFIlES A4 CHAIN WITH BUFFER 

5 
10 

11 
12 

C 
19 

20 
C 

21 
22 

C 
234 

SUBROUTINE fIlESINOP,TN.NfIlE,NCOUNT,ARRAYI 
COMMON U.ISCAN.ISUCC.fll.lfIlE,fll2.NTAPE.NXREC 
DIMENSION ARRAYI100I.UIlI2),FIlI71.fIL2151,ISCANI51 
DIMENSION NTAPEI51.NXRECI51,BUfI2541.lBURI2541 
EQUIVALENCE IBUf,lBUR) 
XNTFIlI=(ll-11/20+11-14*IIL-111 8011 
XNRNFllI=(L-11/80 +1 
XLfNflll=(IL-11/201-20+21 
XFIBFILI=L-20*IIL-11/201 
GO TO 110.20.30,30.191.NOP 
NTAPE 111=5 
NTAPEI21=6 
NTAPE 131=7 
NTAPE I 4 I =9 
lfILE=l 
NBUf=O 
DO 11 1=1,4 
NT=NT A PHI I 
NXRECIII=1 
REWIND NT 
RETURN 
DUMP BUffER ON TAPE AND RETURN 
NSl=3 
IFINBUFI12,12,234 
IFINCOUNT-2521231,231,21 
IS BUfFER EMPTY 
IfINBUfI25,25.22 
NS1=1 
EMPTY BUFFER 
NIT=XNTFILfILE-lI 
NT=NTAPEINITI 

369 

CHAI20CO 
MICHAI2010 

CHAI2020 
MICHAl2025 
MICHAI2030 
MICHAI2033 
MICHAl2036 
MICHA12040 

CHAI2050 
CHAI2060 
CHAl2010 
CHAI2080 

MICHAI2090 
CHAl21CO 
CHAI2110 

MICHAI2120 
CHAI2130 
CHAl2140 
CHAl2150 

.... *MITCHAU160 
STRESCHAI2161 
STfU:SCHAI2162 
STRE:SCHAI2163 
STRESCHAI2164 
STRESCHAI2165 

CHAI2l70 
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NIR=XNRNFILFILE-il 
230 IFINIR-NXRECINITI123,24,26 
23 PRINT 1,lFIlE 

GO TO 12 
1 FORMATI39HIERROR IN TAPE WINCING FOR WRITING FIlE.161 
24 WRITE TAPE NT,IBUFIII.I=i,254/ 

NBUF=O 
LFILE=XlFNFllFllE-l/ 
NXRECINITI=NXRECINITI+l 
GO TO 125,235, i31 ,NSI 

25 NIT=XNTfllFIlEI 
NT=NTAPEINITI 
NIR=XNRNFILFILEI 
NS2=2 

29 IfINIR-NXRECINITI/23,21,240 
26 NS2=1 

C FORWARD SPACING ROUTINE 
240 READ TAPE NT,NOlD 

NXRECINITI=NXRECINITI+l 
GO TO 1230,29.31',NS2 

C WRITE ARRAY ON TAPE - IT EXCEEDS BUFFER SIZE 
21 WRITE TAPE NT,LFILE,NCOUNT.IAHRAYIII,I=I,NCOUNTI 

NFILE=LFIlE 
lFILE=XLfNf(lfILE) 
NXRECINITI=NXRECINIT/+l 

13 IF165400-LFILEt14,12,12 
14 PRINT 15 

INORM= 1 
CAll CHAINll,41 

15 FORMATI50HITAPE CAPACITY EXCEEDED. PROBLEM CANNOT CONTINUE.} 
C WILL ARRAY FIT IN BUFFER 
231 IFINBUF+NCOUNT-252/232,232,233 
C NO - EMPTY BUFFER 

233 NSl=2 
GO TO 234 

C IS THIS THE FIRST FILE 
232 IFIXFIBFIlFILEI-1/235,231,235 
C YES DUMP BUFFER IF NON EMPTY AND -235- PUT ARRAY IN BUFFER 
231 IFINBUFI235,235,233 
C NO - 235 - PUT ARRAY IN BUFFER 

235 IBUF=NBUF+2 
LBURIIBUF-l)=LFllE 
LBURIIBUFI=NCOUNT 
00 236 I=I,NCOUNT 
11=IBUF+l 

236 BUFIIll=ARRAYII} 
NBUF= II 
NFILE=lFIlE 
LFILE=lFILE+l 
GO TO 12 

30 LB=XFIBFINFIlEI-l 
IFIlBURIII-NFILE+lBI33,14,33 

33 NIR=XNRNFINFIlE} 
NIT=XNTFINFIlE) 
NT=NTAPEINIT} 
NS2=3 

31 IFINIR-NXRECINIT)131,35,240 
31 N=NXRECINIT/-NIR 

IFINXRECINITI/4-N}45,45.60 
60 00 32 l=l,N 



32 
35 

45 

36 
38 

44 

10 
14 

18 
n 
11 

12 

1.3 

15 

76 

40 
41 

42 

43 

2 

• 

• 
• 

• 
• 

• 
it .. 
it .. 

CHAIN 

BACKSPACE NT 
NXREC(NITI=NIR+l 
IFINOP-3)22,36,40 
REWIND NT 
NXRECINITI=l 
GO TO 31 
IF{NCOUNT-252)10,10,38 
READ TAPE NT,NCLD,N,{ARRAYIII,I=l,NCOUNTI 
IF(NFILE-NOLDI44,12,44 
PRJNT2,NFILE 
ISUCC=2 
ISCAN=2 
CAll CHAlNI1.4) 
READ TAPE NT,18UFIII,I=1,2541 
NBF=2 
IF{LBI44,71,18 
DO 11 l=ltLB 
NBF=NBF+2+LBURINBF) 
IF{LBURINBF)-NCOUNTI15,12,12 
DO 13 [=l,NCOUNT 
J=NBF+I 
ARRAYII)=BUFIJ) 
GO TO 12 
N=N+l 
DO 16 I=N,NCGUNT 
ARRAYIII=O.O 
NCOUNT=N-l 
GO TO 12 
IF{XFIBFINFILEI-l)44,41,10 
READ TAPE NT,NOLD,N 
BACKSPACE NT 
IF{NCOUNT-N)38,38,42 
N=N+l 
00 43 I=N,NCOUNT 
ARRAY{I)=O.O 
NCOUNT=N-l 
GO TO 38 
FORMATI25HITAPE READING ERROR, FILE,I6) 
END 

FAP 
COUNT 
SST 

200 

32K 109/1090 FORTRAN LIBRARY 9CHN 
32K 109/7090 fORTRAN LIBRARY MIT VERSION. MARCH 28,1962 
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CHAIOOI0 
CHAI0020 
CHAIC030 

TTL MONITOR CHAIN ROUTINE 1 9CHN fOR STRESS III PROCESSOR 
MICHAIC040 

CHAI0050 
ALL CAROS SEQUENCE NUMBERED WITH 1041 ARE ONLY FOR MIT MONITOR 
ALL CARDS SEQUENCE NUMBERED WITH STRES ARE fOR STRESS PROCESSOR 
LBL STATA5 
MAY 16 1963 REVISED FOR TSS BACKGROUND 
AUG 22 1963 .. REVISED fOR 1094 
NOV 20 1963 • REVISED FOR STRESS III 
JAN 15 1964 .. REVISED FOR STRESS III PROCESSOR TAPE ON A5 
STARTER VERSION Of CHAIN FOR STARTING CHAIN TAPE ON A5 
BCORE 
ENTRY 
LTM 
EMTM 
ENS 
CAL 
STP 

CHAIN 

=0400000 
1,4 
MAOSW. 

1094 
DISABLE EVERY TRAP SUT CLOCK 7094 

MICHAI0010 
1041 CHA loon 

S TlU:SCHA 1 C012 
SIRESCHAIOC016 

MICHAI0075 
CHAIC080 
CHAI0090 

MICHAI0092 
MICHAI0094 

".*MITCHAICICO 
••• MlTCHAIOllO 
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SXA *+2,4 CHAI0120 
XEC* SITES) CHAI0130 
AXT **,4 CHAI0140 
ClA .. 1,4 CHAI0150 
ZET MAOSW. .. .... MITCHAI0160 
AlS 18 "'.MITCHAI0170 
STO CHWRO CHAI0180 
AXT (clKll,4 *.*MITCHAI0270 
SXA ICTRP),4 .... 101 ITCHA 10280 

CHA AXT 1093,4 SET FeR CHAI0490 
SXA XA3+1,4 A5 CHAI0500 
TXI *+1,4,-448 IRC = 1205 OCTAL CHAI0510 
AXT 4,2 CI1AI0520 
SXA CI1WRO,2 CHAI0530 
AXT 2048,2 CHAI0540 
PXO 0,2 CHAI0550 
ORS XCI+IO SET 4l MICHAI0560 
illS 1 CI1AI0570 
ORS XCI+16 SET A MICI1AI0580 
CLM CHAI0590 
109 XXA TCOA CHAI0600 

CHAB SXA CHO,4 AC=PREFIX +OR-,MQ=TCO AC=2202,2203,1204 BSCHAI0610 
SXA XlA,4 BSR CI1AI0620 
SXA CHE+3,4 REW CHAI0630 
TXI *+1,4,16 SET IRC FOR BIN CHAI0640 
SlQ CHC+2 MICHAI0645 
SXA CHC+3,4 RTB MICHAI0650 
STP CHC+4 RCH MICHAI0660 
SlQ CI1C+5 TCO MICHAI0670 
STP CHC+6 TRC MICHAIC680 
STP CHC+7 TEF MICHAI0690 
SXA XLC,4 RTB CHAI0700 
STP XlC+1 RCH CHAIono 
SlQ XlO TCO CHAI0720 
SIP XlO+l TRC CHAI0730 
STP XlD+2 SCH CHAI0140 
STP CHC-l TEF CHAI0750 
AXT XlIOI-XlA+l,1 MOVE CHAI0760 
AXT 0,2 lOADER TO UPPER CHAI0770 
ClA XlA,2 CHAI0780 
STO .XlA,2 CHAI0790 
TXI *+1,2,-1 CHAI0800 
TIX *-3,1,1 CHAI0810 
TEFA *+1 CHAI0820 

CHC AXT 5,1 CHAI0830 
ClA CHWRD CHAI0840 
TCOB • MICHAIOB45 
RDS *. 2 CHAI0850 
RCHB CIiSElI 3 CHAI0860 
TCOB * 4 CHAI0870 
TRCB CHD 5 CHAI0880 
TEFB CHE 6 CHll10890 
lXII lBl,2 CHAI0900 
TXH *+2,2,4 CHIIIC910 
TXH *+3,2,1 CHAlono 
AXT 4,2 ANY TAPE EXCEPT 2 OR 3 MAKE 4 CHAI0930 
SXA lBL,2 CHAI0940 
SUB lBl IS THIS THE CORRECT LINK CHAIC950 
TNl CHC NOT THIS ONE CHAI0960 
CLA lKRCW CHAI0970 
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STO • XLI CONTROL WORD FOR READING lINK CHAIC980 
STA • Xl! 0) MICHAIC985 
CAL PROG CHAI0990 
ERA XGO CHAUOCO 
POX ,1 CHAIIOlO 
TXH .XXA,I,O MAKE SURE 3RD WORD IS TRA TO SOMEWHERE eHAl1020 
TIE .XXA IF NO'. COMMENT BAD TAPE eHAII030 
CLA PROG CHAII040 
STO .XGO TRANSFER TO LINK eHAII050 
AXT 5,1 CHAII061 
TRA .XLC CHAll070 

TEMP PZE 
CHD BSRB .- CHAII080 

TIX CHC+l,l,l CHAII090 
TRA .XXA CHAlliOO 

CHE NlT CHAIN CHAI1110 
TRA NGD SECOND EOF NO GOOD CHAIl120 
SfZ CHAIN CHAIIl30 
REWA -- CHAI 1140 
TRA ChC CHA 11150 

NGD LXA XA3+1,1 CHAll160 
SXD COM1+3,1 CHAlll70 
TCOA - MICHAl1175 
WTDA PRTAPE CHAl1l80 
RCHA CHSEl2 CHAI1l90 
TRA· SEX IT CHAI1200 

CHWRD PZE CHAUZIO 
TeOB TCOB • CHAl1220 

CHSEll IORT lBl,,3 CHAIIZ30 
lBL CHAIIZ40 
lKRCW CHAIIZ50 
PROG CHAl1260 

CHSEl2 10RT COMl,,7 CHAl1270 
cOlon BCI 7 rl LINK NOT ON TAPE JOB TERMINATED. CHAIIZBO 

REM CHAIIZ90 
XlA BSRA -- REDUNDANCY, TRY AGAIN CHAIl300 

lOT CHAII3l0 
Nap CHAI1320 
TIX .XlC,I,l CHAIl330 

XXA TCOA .XXA CHAI1340 
WTDA PRTAPE COMM~NT BAD TAPE CHA1l350 
RCHA .XLX CHAI1360 

XXAl TCOA .XXAl MICHAIl365 
WPDA CHAIl370 
RCHA .XCIl CHAl139D 

XXA2 TCOA .XXA2 MICHAI1400 
REWA I CHAIl470 
REWA 4 CHAl1480 
REWB 1 CHAI1490 
REWB 2 CHAI1500 
REWB 3 CHAl1510 

II HTR .1l+1 MICHAIl520 
ENK CHAI1530 
TQP .XLB CHAI1540 
BSFA 2 REPEAT JOB CHAI1550 

XlB RTBA 1 READ IN 1 TO CS CHAll560 
RCHA .XLV CHAI1570 

I2 TeOA .12 MICHAI1575 
RTBA 1 CHAIl580 

l3 TCOA .Z3 MICHAIl585 
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RTBA 1 CHAI1590 
TRA 1 GO TO SIGN ON CHAl1600 
RE~ CHAI1610 

XLO RDS •• READ IN LINK OHAI1620 
RCHB .XU CHAI1630 

XLD TCOB .XLD OHAI1640 
TRCB .XLA CI1A11650 
SCHB .XSOH OHAl1660 
LAC .XSCH,2 CI1AI1610 
CLA .. .XLtO) MICHA1l6BO 
STD .XLDI 0l1A11690 

XLDI IXI .XLDl+1,2, •• CHAI1700 
TXH .XXA,2,0 WAS RECORD READ IN UP TO PROGRAM BREAK CHAIl710 

XGO TRA ... OK, GO TO ThE LINK CI1AI1720 
REM OHAI1730 

XCI DOT 000100001200,0 9L MICHA1l740 
OCT 000000400000,0 8L COL 6=1,2 MICHA11750 
OCT 000200000000,0 7L Ct1ANNEL A,B MICHAI1760 
OOT 000000004004,0 6l CCL 7;2,3,4 MIOHAI1770 
OCI 000441000440,0 5L rAPE NO. flIOHA117BO 
OOT 041000000100,0 4L BAD XX DEPRESS MIOHAIl790 
OOT 000000010000,0 3L KEY S TO RERUN "10HA11800 
OOT 200032100002,0 2L MIOHAIIBIO 
OCT 100000000010,0 Il MIOHAI1820 
OCT 000030510100,0 OL MICHAl1B30 
OCT 000302005254,0 llL MIOHA11840 
OOT 351441000402,0 12L MIOHA1l850 

XA3 801 1,1 BAD OHAIIB60 
BO I 1, OHAIl870 

XLX 10RT .XA3,,2 OHAI1B80 
XOIL [DOT .xOI,,24 MIOHAI18YO 
XLY lOOP 0, ,3 CHAIl910 

TOH 0 OHAI1920 
XLl 10RT _." .. OHAIl930 
XSOH PlE OHAI1940 
xl(OI PlE CHA11950 

REM OHA1l960 
PRTAPE EQU 3 CHAIl970 

.X COMMON 0 OHA11980 

.XLA EQU .X+2 OHAI1990 

.XXA EQU .XLA+4 OHAI2000 

.XXAI EQU .XXA+3 M[OHA12010 

.XXA2 EQU .XXAl+3 CHAI2020 

.ll EQU .XXA2+6 MIOHA[2025 

.XLB EQU .Zl+4 MICHAI2030 

.l2 EQU .XLB+2 M{OHAIl033 

.13 EQU .12+2 MI0HA12036 

.XLC EQU .13+3 MICHA(2040 

.XLD EQU .XLO+2 CHA12050 

.XLDI EQU .XlD+6 CHAI2060 

.XGO EQU .XLDl+2 OH412070 

.XCI EQU .XGO+l OHA12080 

.XA3 EQU .XOI+24 MIOHAI20YO 

.XLX EQU .XA3+2 OHA12100 
• XCI l EQU .XlX+l OHAI2110 
.XlY EQU .XOll+l MIOHAI2120 
.XLl EQU .XLY+2 OHAI2130 
.XSOH EQU .XU+l OHA12140 

.XLlO) EQU .XSOH+l OHA12150 
MAOSW. PIE ..... MITOHAI2160 
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U 
INORM 
NL 
NT 
NREQ 

COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
END 
FAP 

110 
11 
1 
1 
1 

COUNT 400 
*XSIMEQ JULY 26, 1961 KORN 
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STRESCHAI2161 
STi<ESCHA121b2 
STRESCHAI21b3 
STRESCHAI2164 
STRESCHA12165 

CHA12170 
XOETCCOO 
XDETOOIO 
XDETC020 

*SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS I EVALUATION OF DETERMINANTS XDET0030 
XDET0040 * REASSEMBLE XSIMEQ TO CORRECT ERROR INDUCED BY CHANGE TO FORTRAN 

* AUGUST 22,1962 
lBL XDET ,X 
ENTRY XSIMEQ 
ENTRY XDETRM 

Tl 

REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
LXD 
SXO 
LXD 
lXD 
SXD 

XSIMEQ WILL SOLVE THE MATRIX EQUATION AX=B FOR THE 
UNKNOWN MATRIX X AND WILL COMPUTE THE DETERMINANT OF A. 
FORTRAN STATEMENT TYPE 

XDETRM WILL COMPUTE THE DETERMINANT OF A. 
FORTRAN STATEMENT TYPE M=XDETRMFIN,LN,A,DJ 

WHERE 

N-FIXED POINT CONSTANT OR VARIABLE EQUAL TO MAXIMUM 
PCSsteLE NUMBER OF ROWS I=COLUMNSJ IN MATRIX A AS 
SPECIFIED BY DIMENSION STATEMENT IN SOURCE PROGRAM 

LN=FIXED POINT CONSTANT OR VARIABLE EQUAL TO OBJECT 
PROGRAM DIMENSION OF A 

LM=FIXED POINT CONSTANT OR VARIABLE EQUAL TO OBJECT 
PROGRAM NUMBER OF CCLUMNS IN MATRIX B (NOT LARGER THAN 

A=SOURCE PROGRAM FLOATING POINT VARIABLE USED TO 
DESIGNATE THE ELEMENTS OF THE MATRIX A 

B=SOURCE PROGRAM FLOATING POINT VARIABLE USED TO 
DESIGNATE THE ELEMENTS OF THE MATRIX B 

D-SOURCE PROGRAM FLOATING POINT VARIABLE USED TO DENOTE 
SCALING FACTOR. AFTER EXECUTION D CONTAINS SCALED VALUE 
OF THE DETERMINANT 

E=SOURCE PROGRAM FIXED OR FLOATING POINT VARIABLE 
DENOTING AT lEAST LN ERASABLE CELLS 

M WIll BE SET TO 

1 IF SOLUTION IS SUCCESSFUL 
2 IF SPILL OCCURRED 
3 IF MATRIX A IS SINGULAR. 

LOCATE 
AKK,l 
AKQ,l 
K,2 
K,4 
1,2 

PIVOT AND RECORD I AND J 
INITIALIZE ELEMENT LOCATION INDEX 

INITIALIZE ROW INDEX 
INITIALIZE COLUMN INDEX 
INITIALIZE MAXIMUM PIVOT ROW 

XOET0050 
XDET0060 
XDI::T0070 
XDETOOBO 
XDET0090 
XDETOIOO 
XDETOllO 
XDET0120 
XDET0130 
XDET0140 
XDET0150 
XOET0160 
XDET0170 
XDET0180 
XOET0190 
XDET0200 
XDET0210 
XDET0220 
XDET0230 
XDET0240 
XOET0250 
XOET0260 

NJXDET0210 
XOET0280 
XOET0290 
XDET0300 
XOET0310 
XDET0320 
XOET0330 
XDET0340 
XDET0350 
XDET0360 
XDET0370 
XOET0380 
XDH0390 
XDET0400 
XDET0410 
XDET0420 
XDET0430 
XDET0440 
XOET0450 
XDET0460 
XDETC470 
XDETC480 
XDET0490 
XDH05CO 
XOET0510 
XOH0520 
XOET0530 
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SXD J.4 INITIALIZE MAXIMUM PIVOT COLUMN XDET0540 
T7 PXD 0.0 XDET0550 
T8 ADM 0.1 AC CONTAINS MAGNITUDE CURRENT MAXIMUM XDET0560 

TXI TI0.1.1 NEXT ELEMENT XDET0570 
TIO TXI Tll.2.1 NEXT ROW XDET0580 
Tl1 TXH T17.2.LN TRANSFER IF LAST ROW TESTED XDET0590 
Tl2 SBM 0.1 TEST CURRENT ELEMENT XOET0600 

TPL T8 CURRENT MAXIMUM PIVOT HOLDS XDET0610 
SXO 1.2 CHANGE MAXIMUM PIVOT XDET0620 
SXO J.4 XDET0630 
rRA T7 XDET0640 

TI7 LXO AKQ.1 KTH ElEMENT. CURRENT COLUMN XDET0650 
TI8 TXI T19.I.N XDET0660 
Tl9 SXO AKQ.l KTH elEMENT. NEXT COLUMN XDET0670 

LXO K.2 KTH ROW XDET0680 
TXI T20,4,1 NEXT COLUMN XDET0690 

T20 TXL TI2,4,LN EXIT IF LAST COLUMN TESTED XDET0700 
REM XDET01l0 
REM INTERCHANGE ROWS IF NECESSARY XDET0720 
REM XDET0730 

T21 CLA I XDET0740 
SUB K XoET0750 
TZE T55 NO ROW INTERCHANGE XoET0760 
ADD AKK XDET0770 
POX 0,2 INITIALIZE ITH ROW INDEX XDET0780 
LXD AKK.l INITIALIZE KTH ROW INDEX XoET0790 
LXO K,4 INITIALIZE COLUMN INDEX XDET0800 

T28 CLS 0 CHANGE SIGN OF XOET0810 
T29 STO 0 DETERMINANT XDET0820 
T30 LoQ 0,1 INTERCHANGE XDET0830 

CLA 0,2 KTH AND ITH XDET0840 
STO 0.1 ROWS OF XDET0850 
STQ 0,2 MATRIX A XDET0860 

134 TXI T35.1.N NEXT ELEMENT. KTH ROW XDET0870 
135 TXI T36.2.N NEXT ELEMENT. ITH ROW XDET0880 
T36 TXI T37,4.1 NEXT COLUMN XDET0890 
137 TXL T30.4,LN XOET09CO 
138 NOP TRANSFER TO T55 FOR XoETRM XoET0910 

CLA KM1 XDET0920 
ADD B XDET0930 
POX 0.1 INITIALIZE KTH ROW INDEX XOET0940 
SUB K XOET09SO 
ADO I XOET0960 
POX 0,2 INITIALIZE ITH ROW INDEX XDET0970 
LXD =01000000.4 INITIALIZE COLUMN INDEX XDET0980 

T46 LOQ 0,1 INTERCHANGE XDET0990 
CLA 0,2 KTH AND ITH XDETlOOO 
STO 0,1 ROWS OF XDETlOIO 
STQ 0,2 MATRIX B XOETlO20 

TSO TXI T51.l.N NEXT elEMENT. KTH ROW XOETlO30 
TSI TXI T52,2.N NEXT ElEMENT. ITH ROW XDETl040 
T52 TXI T53,4,l NI:XT COLUMN XDETI050 
TS3 TXL T46.4,LM EXIT IF LAST COLUMN PROCESSED XOETI060 

REM XDETl070 
REM INTERCHANGE COLUMNS IF NECESSARY XOETI080 
REM XOETlO9O 

T55 CLA J XOETl100 
SUB K XOET 1110 
TZE T85 NO COLUMN INTERCHANGE XOET1120 
ADO KM1 XOETl130 



377 

LRS 35 XDET1l40 
MPY N XDET1l50 
AlS 17 XOET1l60 
ADO A XDETl200 
POX 0.2 INITIALIZE KTH COLUMN INDEX XDETl210 
LXD LN.4 INITIALIZE COMPLEMENTARY ROW INDEX XDE11220 

T68 CLS 0 CHANGE SIGN OF XDH1230 
T69 STO 0 OETERMINANT XDET1240 
HO LOQ 0.1 INTERCHANGE XOET1250 

CLA 0.2 KTH AND JTH XDETl260 
STO 0,1 COLUMNS OF XDET1270 
STQ 0,2 MATRIX A XDET 1280 
TXt T75.1,1 NEXT ElEMENT, JTH COLUMN XDET1290 

H5 TXI 176,2,1 NEXT ElEMENT, KTIi COLUMN XOETl300 
T16 TIX T70,4,l XDETl310 
T17 NOP TRANSFER TO T85 FOR XOETRM XOET 1320 

LXD J,1 XDETl330 
LXD K,2 XOET1340 

TBO CLA ,1 E+l.1 INTERCHANGE XOET 1350 
T81 LDQ ,2 E+l,2 JTH AND KTH XDET1360 
T82 5TO ,2 E+l,2 ElEMENTS OF XDETl370 
T83 SlQ ,1 E+l,l ARRAY E XDETl380 

REM XOETl390 
REM COMPUTE DETERMINANT XDET 1400 
REM XOET1410 

T85 LXD AKK.l XOET1420 
CLA 0,1 PIVOT ELEMENT XOET 1430 
LRS 35 XDH1450 
TZE 1251 MATRIX A SINGULAR XDET 1440 

189 FMP 0 XDETl460 
T90 S10 0 XOETl470 

REM XDETl480 
REM ROW REDUCTION XOET1490 
REM XOETl500 
LXD KPl,1 XDH1510 
SXD El.l INITIALIZE ROW TO BE REDUCED XOETl510 
LXD AKK,I XDETl530 
SXO E2,1 XOETl540 
CLA KMl XOH 1550 
ADD B XDETl560 
S10 E3 XDETl570 

T99 LXO E3.l XOETl580 
TXt T101,l,1 XDETl590 

TlOl SXD E3.1 FIRST ELEMENT, CURRENT ROW, MATRIX B XOET 1600 
LXO E2.1 XOETl610 
lXI Tl04,l,l XDETl620 

TlOIt SXD E2.1 LEADING ELEMENT. CURRENT ROW, MATRIX A XOET1630 
LXO AKK,2 XDET 1640 
LXD KP1,4 INITIALIZE COLUMN INDEX XDETl650 
CLA 0.1 XDETl660 
TlE Tl36 ROW NEEDS NO REOUCTION XOETl610 
FOP 0.2 XOET1680 
STO G XOETl690 

TIll lXI Tl12,l,N XDETl100 
T112 TXI T1l3,2,N XDET1710 
Tll3 LOO G XOET1120 

FMP 0,2 XDETl730 
CHS XOETl740 
FAD 0,1 XOETl750 
STO 0,1 ELEMENT REDUCED XOETl760 
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T1l8 TXI Tll9.1.N NEXT elEMENT, CURRENT ROW XDETl710 
T119 TXI Tl20.2,N NEXT ELEMENT, KTH ROW XDET17S0 
Tl20 TXI T121,4,1 NEXT COLUMN XOETl790 
TlZl TXL T113,4,LN XDETl800 
Tl22 NOP TRANSFER TO T136 FOR XDETRM XDET1810 

LXD E3tl BEGIN REDUCTION OF MATRIX B XDH1820 
CLA KM1 XDET 1830 
ADD B XDET1840 
POX 0,2 XDETl850 
LXD LM.4 XDETl860 

Tl28 LDQ 0,2 XOET1870 
FMP G XDET1880 
CHS XDETl890 
FAD 0,1 XDET19CO 
STO 0.1 ELEMENT REDUCED XOETl9l0 

TlB TXI Tl34,1.N NEXT ELEMENT, CURRENT ROW XDtTl920 
Tl34 TXI T135.2,N NEXT elEMENT, KTH ROW XOET1930 
Tl35 TIX TI28,4,1 XOET1940 
T136 LXD E 1,1 XOET1950 

rXI T138, 1, 1 xDETl960 
T138 SXD El,1 NEXT ROW TO BE REDUCED XDH1970 
Tl39 TXL T99,I,LN XDET1980 

LXD KPI t1 XDETl990 
rXI TI42,1,1 XDH2000 

Tl42 TXH TI56,I,LN REDUCTION COMPLETE XDET2010 
SXD KPltl K+l XDI:T 2020 
TIX T145,1.1 XOET2030 

Tl45 SXD Ktl K XDET2040 
TIX Tl47.1, 1 XOET2050 

Tl47 SXO KMl.l K-l XOET2060 
CLA KMlN XDET2070 
ADD N XDET2080 
STO KMlN {K-lIN XOET2090 
CLA AKK XUET21CO 
ADD N XDET2110 
ADD =01000000 XOET21l0 
STO AKK XOHl130 
fRA Tl 8EGIN NEW STAGE XOET2140 

Tl56 CLA AKK XOET2150 
AOO N XDET2160 
ADD =01000000 XDET2170 
PDX 0,1 XDET21S0 
CLA 0,1 LAST PIVOT XDET2190 
TlE T251 MATRIX A SINGULAR XDET2200 
LRS 35 XOE:T2210 

Tl63 FMP 0 FINAL VALUE OF XOET2220 
Tl64 STO 0 OETERMINANT XOET2230 
Tl65 NOP THRU FOR XDETRM XOET 2240 

REM XOET2250 
REM 8ACK SU8STITUTION XOET 2260 
REM XDET2270 
SXO AKK,l XOET2280 
CLA LN XDET2290 
SUB =01000000 XOH2300 
ADO B XOET2310 
STD E3 XDET 2320 
LXD LH,l XOETl330 
SXD Elol XDET 2340 

Tl74 LXO LN,l XOET2350 
SXD E4tl XDET2360 
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LXO AKK.l XOET237() 
SXO E2.1 XOET2380 
LXO E3.2 XOET2390 
eLA 0.2 XOET2400 
FOP 0.1 XOET2410 
STQ 0,2 XOET2420 

H82 LXO E2.l XOET2430 
TXI Tl84.1.-1 XOET2440 

1184 SXO E2.1 LAST ELEMENT, CURRENT ROW. MATRIX A XOET2450 
STl G XOET2460 
LXO E4.4 XOET2410 
TNX T204.4.1 XOET2480 
SXO E4,4 ROW TO BE PROCESSED XOET2490 
LXO E3.2 XOET2500 

H91 LOQ 0.1 XOET2510 
FMP 0.2 XOET2520 
FAD G XDET2530 
STO G XDH2540 

1195 TXI Tl96,1, -N XOET2550 
1196 TXI TI97,2.-1 XOET2560 
Tl91 TXI T198,4,1 XOET2570 
Tl98 TXL T191.4,LN-I XOET2580 

CLA 0.2 XOET2590 
FSB G XOET2600 
FOP 0.1 XOET2610 
STQ 0,2 VALUE Of UNKNOWN XOET2620 
TRA Tl82 XOET2630 

T204 LXD E3,2 XOET2640 
T205 TXI 1206,2,N XOET2650 
r206 SXO E3.2 LAST ROW. NEXT COLUMN. MAIRIX B XOET2660 

LXO EI.2 XOET2610 
TNX 1212.2.1 XOET2680 

T209 SXO El.2 NUMBER OF REMAINING COLUMNS XOET2690 
TRA Tl74 USE ILM-E1+1ITH COLUMN Of B XOET2700 
REM XOET2710 
REM REARRANGEMENT AND PERMANENT STORAGE ASSIGNMENT XOET2720 
REM XOET2130 

TZl2 CLA A XOET2740 
STO El XOET2750 
CLA =01000000 XOET2760 
STO E2 XOET2710 

1216 LXO =0.1 XOET2780 
T211 CLA E2 XOET2190 
T21B SUB ,1 e.1 XOET2BOO 

HE 1221 XOET2810 
TXI T217.1.1 XOET2820 

T221 PXO 0.1 XOET2830 
ADD B XOET2840 
POX 0.1 XOET2850 
LXO Ei.2 XOET2860 
LXD LM.4 XOET2810 

1226 CLA 0.1 XOET2880 
STO 0.2 XOET2890 

T228 TXI T229.1.N XOET2900 
T229 TXI T230.2.N XOET2910 
T230 TlX T226,4,1 XOET2920 

LXO LN.4 XOET2930 
TNX 1242,4.1 THRU WITH XSIMEQ XOET2940 
SXO LN.4 XOET2950 
CLA E1 XOET2960 
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ADO =01000000 XDET2970 
STO El FIRST ELEMENT. NEXT ROW. MATRIX A XDET2980 
CLA E2 XDET2990 
ADD ... 01000000 XDET3000 
STO E2 NEXT ROW XDE13010 
TRA T216 XDE13020 
REM XDE13030 
REM FINAL RESULTS XDET3040 
REM XDE13050 

T242 CLA =01000000 SOLUTION SUCCESSFUL XDE13060 
T243 LXD REGI2.1 RESTORE INDEX REGISTERS XDET3010 

LXA REGI2.2 XDET3080 
LXD TI-2.4 XDE13090 
lDQ SAVE RESTORE LOCATION 8 XDE13I00 
STQ 8 XDET3110 
TRA 1.4 EXIT FROM SUBROUTINE XDET3120 

T249 CLA =02000000 SPILL XDET3130 
TRA T243 XDE13140 

J251 CLA =03000000 MATRIX A SINGULAR XDET3150 
TRA T243 XDET3160 
REM XDET3170 
REM ENT.RY POINTS XDET3180 
REM XDET3190 

T254 STO N ENTRY FOR XSIMEQ XDET3200 
STQ LN XDET3210 
CLA =076100000000 OCTAL CODE FOR NOP XDET3220 
STO 13B XDET3230 
STO T77 XDET3240 
STO Tl22 XDE13250 
STO Tl65 XDET3260 
STO T298 XDET3270 
SXD Tl-2." XDET3280 
CAL -1,4 CHECH WORD PRECEEDING THE TSX MXDET3290 
ARS IS TO SEE. IF IT WAS AN SXD MXDET33CO 
ERA =04634004 MXDE13310 
TNZ *+2 XDET3320 
TXI *+1,4.1 HAS SXD REDUCE IR 4 BY ONE XDET3330 
CLA -9,4 FOURTH ARGUMENT CA) XDET3340 
ALS 18 XDET3350 
STD A XDET3360 
CLA -3,4 SEVENTH ARGUMENT IE) XDET3370 
STA T218 XDET3380 
STA 1301 XDET3390 
ADO =1 XDET3400 
STA T80 XDET3410 
STA T8l XDET3420 
STA T82 XDET3430 
STA T83 XDET3440 
CLA CO~MON-2 THIRD ARGUMENT ILN) XDET3450 
STD lM XDET3460 
CLA -1,4 FIFTH ARGUMENT IB) XDET3470 
ALS 18 XDET3480 
STD B XDET3490 
CLA -5,4 S UTIi ARGUMENT (0) XDET35CO 

T280 STA T28 XDET3510 
STA T29 XO.ET3520 
STA T68 XDET3530 
STA T69 XOET3540 
STA T89 XDET3550 
STA T90 XDET3560 
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STA Tl63 XDET3570 
STA TI64 XOET35BO 
eLA LN XOET3590 
STD Tli XOET3600 
STD T20 XOET3610 
STO T37 XOET3620 
STO Tl21 XOET3630 
STD Tl39 XOET3640 
STD Tl42 XOET3650 
SUB =01000000 XOET3660 
STO Tl98 XOET3670 
STO T304 XOET3680 

T29B NOP TRANSFER TO T305 FOR XDETRM XOET3690 
LXD =0.4 XOET3700 
CLA =01000000 XDET3710 

T301 STO .4 E.4 FILL ARRAY E XDET3720 
ADD =01000000 XOET3730 
TXI T304,4,1 XOET3740 

T304 TXL T301,4.LN-l XDET3750 
n05 SXD REGI2,l XDET3760 

SXA REG12,2 XDET3770 
LDC A,4 XOET3780 
SXD A.4 lWET3790 
SXO AKK.4 XDET3800 
LDC B,4 XOET3810 
SXD 6,4 XOET3B20 
CLA =01000000 XOET3830 
STO K XOET3840 
ADO =01000000 XOET3850 
STO KPI XOET3860 
STZ KMI XOET3870 
STl KMIN XOET3880 
CLA LM XOE13890 
STD T53 XOET3900 
CLA N XOET3910 
STO TI8 XOET3920 
STO 134 XOET3930 
STD T35 XDET3940 
STO T50 XOET3950 
STD T51 XOET3960 
STO TIll XOET3970 
STD TI12 XOET3980 
STD T118 XOET3990 
STO T119 XOET4000 
srD TI33 XDET4010 
STD Tl34 XDET4020 
STD T205 XOET4030 
srD T228 XOET4040 
STD 1229 XDET4050 
LOC N.4 XOET4060 
SXD T195,4 XOET4070 
CLA 8 XOET4080 
STO SAVE XDET4090 
CLA SPIll XOET4100 
STO a XOET4110 
TRA Tl XOET4120 

T343 STO N ENTRY FOR XDETRM XOET4130 
STQ LN XDET4140 
SXD Tl-2,4 XOET4150 
CLA TRAI XDET4160 
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STO 138 XDET4170 
CLA TRA2 XOET4180 
STO 177 XDET4190 
CLA TRA3 XOET4200 
STO Tl22 XDET4210 
CLA TRA4 XDET4220 
STO Tl65 XDET4230 
CLA TRA5 XDEH240 
S10 T298 XDET4250 
CLA -5,4 THIRD ARGUMENT (A) XDET4260 
ALS 18 XDEH270 
STD A XDET4280 
CLA -3,4 FOURTH ARGUMENT (0) XDET4290 
fRA T280 XOET4300 
REM XOET4310 

fRAI TRA T55 XDET4320 
TRA2 TRA T85 XOET4330 
TRA3 TRA Tl36 XOET4340 
TRA4 TRA T242 XOET4350 
TRA5 TRA 1305 XDET4360 
A PZE -A XDET4370 
AKK PZE -A-+(K-ll (N+l) XOET4380 
AKQ PZE XOET4390 
B PZE -B XOET4400 
El PZE XOET4410 
E2 PZE XDET4420 
E3 PZE XOET4430 
E4 PZE XDET4440 
G PZE XOET4450 
I PZE XDET4460 
J PZE XOET4470 
K PZE STAGE OF REDUCTION XOET4480 
KMI PZE K-l XDET4490 
KMIN PZE (K-l)N XDET4500 
KPI PZE K+l XDET4510 
U4 PZE XDET4520 
LN PZE XOET4530 
N PZE XDET4540 
REG12 PZE XDET4550 
SAVE PZE CONTENTS OF LOCATION 8 XDET4560 
SPILL TRA TEST MOCIFIED TREATMENT OF UNDERFLOWS XDET4580 
TMP PZE CONTENTS OF INDICATORS XOET4590 
TEST STI TMP XDET4600 

lDI 0 XDET4610 
LFT 4 XDET4620 
TRA OVER SKIPPED IF UNDERFLOW XDET4630 
LFT 2 XDET4640 
CLM SKIPPED IF ONLY MQ UNDERFLOW XOET4650 
XCA XDET4660 
lFT 1 XDET4670 
CLM SKIPPED IF ONLY AC UNDERFLOW XDET4680 
XCA XDET4690 
LOI HIP XDET4700 
TRA- 0 XDET4710 

OVER LDI TMP XDET4720 
TRA T249 XDET4730 

XSIMEQ SYN T254 XDET4740 
XOETRM SYN 1343 XDET4750 

COMMON -206 XDET4760 
COMMON COMMON 1 XOET4170 

ENO XOET4780 
END OF FILE 
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SEQUENTIAL LISTING OF PARAMETERS AND CODEWORDS 

Corn.rn.on Location Narn.e Refer to Section 

1. Sl:stern. pararn.eters 

77305 CHECK 5.2.1 

77304 NMAX 5.2.2 

77303 !NORM 5.2.1 

77302 ISOLV 5.2.1 

77301 ISCAN 5.2.1 

77277 IMOD 5.2.1 

77276 NXFIL 5.2.3 

77275 ICONT 5.2.1 

77274 ISUCC 5.2.1 

77272 TOP 5.2.2 

77271 N1 5.2.2 

77270 NL 5.2.2 

77267 NT 5.2.2 

77266 NREQ 5.2.2 

77265 TN 5.2.3 

77264 LFILE 5.2.3 

77263 TOLER 5.2.4 

77262 IPRG 5.2.1 

77261 IRST 5.2.1 

77260 IRLD 5.2.1 

77257 IRPR 5.2.1 

77256 NTAPE 5.2.3 

77251 NXFILE 5.2.3 
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Common Location Name Refer to Section 

2. Problem parameters 

77273 NJ 503.2 

77222 NB 503.2 

77221 NDAT 503.2 

77220 ID 503.1 

77217 JF 503.2 

77216 NSQ 503.4 

77215 NCORD 5.3.2 

77214 IMETH 5.3.1 

77213 NLDS 5.3.2 

77212 NFJS 5.3.2 

77211 NSTV 5.3.4 

77210 NMEMV 5.3.4 

77207 IPSI 5.3.6 

77206 NMR 5.3.2 

77205 NJR 5.3.2 

77204 ISODG 5.3.7 

77203 NDSQ 5.3.4 

77202 NDJ 5.3.4 

77201 IXX 5.3.7 

77200 NPR 5.3.7 

77177 NBB 5.3.7 

77176 NFJSI 5.3.4 

77175 JJC 5.3.5 

77174 JDC 5.3.5 

77173 JMIC' 5.3.5 

77172 JMPC 5.3.5 

77171 JLD 5.3.5 

77170 JEXTN 5.3.3 

77167 MEXTN 5.303 

77166 LEXTN 5.3.3 
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Common Location Name Refer to Section 

77165 JLC 5.3.5 

77164 NLDSl 5.3.2 

77163 lYOUNG 5.3.6 

77162 lSHEAR 5.3.6 

77161 lEX PAN 5.3.6 

77160 lDENS 5.3.6 

77157 NBNEW 5.3.7 

77156 NLDG 5.3.6 

3. Codewords 

77151 NAME 5.4.1 

77150 KXYZ 5.4.2 

77147 KJREL 5.4.2 

77146 JPLS 5.4.3 

77145 JMlN 5.4.3 

77144 MTYP 5.4.3 

77143 KPSl 5.4.4 

77142 MEMB 5.4.3 

77141 LOADS 5.4.5 

77140 MODN 5.4.1 

77137 KS 5.4.6 

77136 KMKST 5.4.6 

77135 KSTDB 5.4.6 

77133 KPPLS 5.4.8 

77132 KPMNS 5.4.8 

77131 KUV 5.4.8 

77130 KPPRl 5.4.8 

77127 KR 5.4.8 

77126 KSAVE 5.4.9 

77125} 
77114 

KSRTCH 5.4.9 

77113 KDlAG 5.4.7 
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Common Location Name Refer to Section 

77112 KOFDG 5.4.7 

77Ill IOFDG 5.4.7 

77107 MEGAO 5,4.7 

77106 JEXT 5.4.2 

77105 JINT 5.4.2 

77104 IFDT 5.4.7 

77103 KMEGA 5.4.6 

77102 KPDBP 5,4.8 

77101 JTYP 5,4.2 

77100 MTYPI 5,4.3 

77077 KB 5.4,7 

77076 MLOAD 5.4.5 

77075 JLOAD 5.4,5 

77074 KATR 5.4.2 

77073 LINT 5.4.5 

77072 KYOUNG 5.4.4 

77071 KSHEAR 5.4.4 

77070 KEXPAN 5,4.4 

77067 KDENS 5.4.4 






