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PREFACE TO THE NASTRAN PROGRAMMER'S MANUAL

The Programmer's Manual is one of four manuals that constitute the documentation for NASTRAN,
the other three being the Theoretical Manual, the User's Manual and the Demonstration Problem
Manual. The Programmer's Manual is divided into seven major sections: Section 1, NASTRAN Program-
ming Fundamentals; Section 2, Data Block and Table Descriptions; Section 3, Subroutine Descriptions;
Section 4, Module Functional Descriptions; Section 5, NASTRAN - Operating System Interfaces; Section
6, Modifications and Additions to NASTRAN; and Section 7, NASTRAN Support Programs.

Section 1 is a general overview of the program, and as such it should be read as background

material for all sections which follow.

Section 2 contains descriptions of the data blocks, which are the principal means of data
communication between the program's functidna] modules (a module is defined to be a group of sub-
routines which perform a specific function) and the NASTRAN Executive System. Two indexes for the
data block descriptions, one sorted alphabetically on data block names and the other sorted alpha-
betically on the names of the modules from which the data blocks are output, are given in Sections
2.2.1 and 2.2.2 respectively. Section 2 also contains a) descriptions of tables, both core and
noncore resident, maintained by the NASTRAN Executive System and b) descriptions of miscellaneous
tables which are accessed by a class of modules. Alphabetical indexes for these tables are given

at the beginning of Sections 2.4 and 2.5 respectively.

Sections 3 and 4 contain descriptions of the (utility or general purpose) subroutines and
modules of NASTRAN respectively. The reader is directed to the alphabetical indexes, sorted on
entry point names, in Sections 3.2 and 4.1.3 respectively for these sections. An index to the
Module Functional Descriptions, sorted alphabetically on module names, is given in Section 4.1.2.
The reader is urged to read the introductory material to Sections 3 and 4 before using these

sections.

Section 5 treats computer and operating system dependent matters such as operating system

control cards and generation of the absolute (executable) NASTRAN system.
Section 6 describes the means by which modifications and additions to NASTRAN are implemented.
Section 7 describes several auxiliary programs used to maintain or interface with NASTRAN.

The learning of any new system, whether it be an operating system or a large applications
system like NASTRAN, is made more difficult than it ought to be because of the use by the designers

of the system of new mnemonics, acronyms, phrases and "buzz" words. In order to aid the reader in
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Tearning such commonly used NASTRAN terms, a single source reference, Section 7, the NASTRAN
Dictionary, of the User's Manual is provided. The programmer is adivsed to secure a copy of at

least this section of the User's Manual for his day-to-day reference.
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2.3-88 *2.3-144 8/1/72 2.4-8
2.3-89 *2.3-145 8/1/72 2.4-9
2.3-90 2.3-146 2.4-10
2.3-91 2.3-147 2.4-1
2.3-92 2.3-148 2.4-12
2.3-93 2.3-149 *2.4-13 8/1/72
2.3-94 *2.3-150 8/1/72 *2.4-13a 8/1/72
2.3-95 2.3-151 2.4-14
2.3-96 2.3-152 2.4-15
2.3-97 2.3-153 2.4-16
2.3-98 2.3-154 2.4-17
*2.3-99 8/1/72 2.3-155 2.4-18
2.3-100 2.3-156 2.4-19
2.3-101 2.3-157 2.4-20
2.3-102 2.3-158 2.4-21
2.3-103 2.3-159 2.4-22 12/1/69
2.3-104 2.3-160 2.4-23 12/1/69
2.3-105 2.3-161 2.4-24
2.3-106 2.3-162 2.4-25
2.3-107 2.3-163 2.4-26
2.3-108 2.3-164 2.4-27
2.3-109 2.3-165 2.4-28
2.3-110 2.3-166 2.4-29
2.3-111 2.3-167 2.4-30
2.3-112 2.3-168 2.4-31 3/1/1N
2.3-113 2.3-169 2.4-32 3/1/N
2.3-114 2.3-170 2.4-33 3//N
2.3-115 2.3-171 2.4-34 /Y7
2.3-116 7/1/70 2.3-172 2.4-35 3/17/N
2.3-117 7/1/70 2.3-173 2.4-36 31/
2.3-118 2.3-174 2.4-37 3/1/N
2.3-119 12/1/69 2.3-175 2.4-38 3/
2.3-120 2.3-176 6/1/71 2.4-39 3/
2.3-121 2.3-177 2.4-40 3/1/71
2.3-122 2.3-178 2.5-1 12/1/69
2.3-123 2.3-179 2.5-2
2.3-124 2.3-180 2.5-3
*2.3-125 8/1/72 2.3-181 2.5-4
*2.3-126 8/1/72 2.3-182 2.5-5
*2.3-127 8/1/72 2.3-183 *2.5-6 8/1/72
2.3-127a 12/1/69 *2.3-184 8/1/72 **2.5-6a 8/1/72
2.3-128 2.3-185 2.5-7
2.3-129 *2.3-186 8/1/72 2.5-8 12/1/69
2.3-130 *2.3-187 8/1/72 2.5-9 12/1/69
2.3-131 *2.3-188 8/1/72 2.5-10 12/1/69
2.3-132 2.3-189 2.5-11 12/1/69
2.3-133 *2.3-190 8/1/72 2.5-12 12/1/69
2.3-134 12/1/69 *2.3-191 8/1/72 2.5-13 12/1/69
2.3-134a 12/1/69 **2.3-191a 8/1/72 3.1-1 12/1/69
2.3-135 2.3-192 3.1-2 12/1/69
2.3-136 12/1/69 2.3-193 3.1-3 12/1/69
2.3-136a 12/1/69 *2.3-194 8/1/72

xxvii (8/1/72)



PAGE STATUS LOG

Most Recent Most Recent Most Recent ‘

Page No. Date Changed Page No. Date Changed Page No. Date Changed
*3.2-1 8/1/72 3.4-33 3/1/7N 3.4-87 12/1/69
*3,2-2 8/1/72 3.4-34 3.4-87a 12/1/69
*3,2-3 8/1/72 3.4-35 3.4-88 12/1/69
*3.2-4 8/1/72 *3.4-36 8/1/72 3.4-89 12/1/69
*3.2-5 8/1/72 3.4-37 3.4-90 12/1/69
*3.2-6 8/1/72 3.4-38 3.4-91 12/1/69

**3.2-7 8/1/72 3.4-39 12/1/69 3.4-92 12/1/69

3.3-1 3.4-40 12/1/69 3.4-93 12/1/69

3.3-2 3.4-41 31/ 3.4-94 12/1/69

3.3-3 3.4-42 3.4-95 12/1/69

3.3-4 3.4-43 3.4-96 12/1/69

3.3-5 3.4-44 3.4-97 12/1/69

3:3-6 3.4-45 3.4-98 12/1/69

3.3-7 3.4-46 3.4-99 12/1/69

3.3-8 3.4-47 3.4-100 12/1/69

3.3-9 3.4-48 3.4-101 12/1/69

3.3-10 3.4-49 3.4-102 12/1/69

3.3-11 3.4-50 12/1/69 3.4-103

3.3-12 3.4-51 12/1/69 3.4-104

3.3-13 3.4-52 3.4-105

3.3-14 3.4-53 3.4-106 12/1/69
*3.3-15 8/1/72 3.4-54 3.4-107 12/1/69
*3.3-15a 8/1/72 3.4-55 3.4-108 7/1/70

3.3-16 3.4-56 3.4-109 7/1/70
*3.3-17 8/1/72 3.4-57 3/1/N 3.4-110 12/1/69

**3,3-18 8/1/72 3.4-58 3/1/71 3.4-11 12/1/69
**3.3-19 8/1/72 3.4-59 /19N *3.4-112 8/1/72
**3,3-20 8/1/72 3.4-60 /17N 3.4-113 12/1/69

3.4-1 3.4-61 3/1/N 3.4-114 12/1/69

3.4-2 3.4-62 3/1/N 3.4-115 12/1/69

3.4-3 3.4-63 31/ 3.4-116 12/1/69

3.4-4 3.4-63a 3/1/71 3.4-117 12/1/69

3.4-5 *3.4-64 8/1/72 **3.4-118 8/1/72

3.4-6 *3.4-65 8/1/72 **3,4-119 8/1/72

3.4-7 3.4-66 **3,4-120 8/1/72

3.4-8 3.4-67 **3 4-121 8/1/72

3.4-9 3.4-68 **3,4-122 8/1/72

3.4-10 3.4-69 **3 4-123 8/1/72

3.4-1 3.4-70 12/1/69 **3.4-124 8/1/72

3.4-12 12/1/69 3.4-71 12/1/69 **3.4-125 8/1/72

3.4-13 3.4-72 12/1/69 **3.4-126 8/1/72

3.4-14 3.4-72a 12/1/69 **3.4-127 8/1/72

3.4-15 3.4-73 12/1/69 **3.4-128 8/1/72

3.4-16 3.4-73a 12/1/69 **3.4-129 8/1/72

3.4-17 3.4-74 12/1/69 *%3.4-130 8/1/72
*3.4-18 8/1/72 3.4-74a 12/1/69 *3.5-1 8/1/72

3.4-19 3.4-75 12/1/69 3.5-2

3.4-20 3.4-75a 12/1/69 3.5-3

3.4-21 3.4-76 12/1/69 *3.5-4 8/1/72

3.4-22 3.4-77 12/1/69 3.5-5

3.4-23 3.4-78 12/1/69 3.5-6
*3.4-24 8/1/72 3.4-78a 12/1/69 *3.5-7 8/1/72

3.4-25 3.4-79 12/1/69 *3.5-8 8/1/72

3.4-26 3.4-80 12/1/69 *3.5-9 8/1/72

3.4-27 3.4-81 12/1/69 3.5-10
*3.4-28 8/1/72 3.4-82 12/1/69 3.5-1N

3.4-29 3.4-83 12/1/69 3.5-12

3.4-30 3.4-84 12/1/69 3.5-13

3.4-31 3.4-85 12/1/69 3.5-14

3.4-32 3.4-86 12/1/69 3.5-15
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4.38-1
.38-2
.39-1
.39-2
.40-1
.40-2
.41-1
.41-2
.41-3
.41-4
.41-5
.41-6
.41-7
.41-8
.41-9
.41-10
L41-11
.41-12
.41-13
**4.41-13a
.41-14
.41-15
.41-16
.41-17
.41-18
.41-19
.41-20
41-21
.41-22
.41-23
.41-24
.41-25
.41-26
.41-27
.41-28
**4.41-28a
**4.41-28b
**4.41-28c
.41-29
.41-30
421
.42-2
.42-3
.42-4
.43-1
.43-2
.43-3
.44-1
.44-2
.45-1
.45-2
.45-3
.45-4
.45-5
.45-6
.46-1
.46-2
.46-3
.46-4
.46-5
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8/1/72

8/1/72

8/1/72

12/1/69

7/1/70
9/1/70
8/1/72

8/1/72
8/1/72

7/1/70

3/1/1
3/17/7N

8/1/72
8/1/72
8/1/72
8/1/72
8/1/72

7/1/70

/N

PAGE STATUS LOG
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Page No Date Changed Page No.
4.46-6 4.49-1
4.46-7 4.49-2
4.46-8 *4.49-3
4.46-9 4.49-4
4.46-10 4.49-5
4.46-11 *4 .49-6
4.46-12 *4.49-7

4.46-13 **4,49-7a
4.46-14 4.49-8
4.46-15 4.49-9
4.46-16 4.50-1
4.46-17 4.50-2
4.46-18 4.51-1
*4.46-19 8/1/72 4.51-2
**4.46-19a 8/1/72 4.51-3
**4.46-19b 8/1/72 4.51-4
*4.,46-20 8/1/72 *4.52-1
4.47-1 *4.52-2
4.47-2 *4.52-3
4.47-3 *4,52-4
4.47-4 4.53-1
4,47-5 4.,53-2
4.47-6 4.54-1
4.47-7 *4,54-2
4.47-8 12/1/69 4.54-3
*4.,48-1 8/1/72 4,54-4
*4.,48-2 8/1/72 4.54-5
4.48-3 12/1/69 4.54-6
4.48-4 4.54-7
*4.48-5 8/1/72 4.54-8
4.48-6 4.55-1
4.48-7 4.55-2
4.48-8 4.55-3
4.48-9 4.55-4
4.48-10 3/17/N 4.55-5
4.48-11 7/1/70 4,55-6
*4,48-12 8/1/72 4.55-7
4.48-13 4.55-8
4.48-14 4.55-9
4.48-15 4.56-1
4.48-16 4.56-2
4,48-17 4.56-3
4.48-18 4.57-1
4.48-19 12/1/69 4.57-2
4.48-19a 12/1/69 4.57-3
4,48-19b 12/1/69 4.57-4
4.48-19¢ 12/1/69 4.58-1
4.48-19d 12/1/69 4,58-2
4.48-1% 12/1/69 4.58-3
4.48-19f 12/1/69 4.58-4
4.48-19¢q 3/17/7 4.58-5
4.48-20 4.58-6
4.48-21 4.58-7
4.48-22 12/1/69 4.59-1
4.48-23 *4,59-2
4.48-24 4.59-3
4.48-25 4.59-4
*4.48-26 8/1/72 4,59-5
4.48-27 4.59-6
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7/1/70
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.87-40
.87-41
.87-42
.87-43
.87-44
.87-45
.87-46
.87-47
.87-48
.87-49
.87-50
.87-51
.87-52
.87-53
.87-54
.87-55
.87-56
.87-57
.87-58
.87-59
.87-60
.87-61
.87-62
.87-63
.87-64
.87-65
.87-66
.87-66a
.87-67
.87-68
.87-69
.87-70
.87-1
.87-72
.87-73
.87-74
.87-75
.87-76
.87-76a
.87-76b
.87-76c
.87-76d
.87-76e
.87-77
.87-78
.87-79
.87-80
.87-81
.87-82
.87-83
.87-84
.87-85
.87-86
.87-86a
.87-87
.87-88
.87-89
.87-90
.87-91
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Date Changed

/9N

/1N
3/19/1N

8/1/72
8/1/72
11/1/70
8/1/72
8/1/72
8/1/72

12/1/69
12/1/69
12/1/69
8/1/72
8/1/72

8/1/72

9/1/70
9/1/70
9/1/70

PAGE STATUS LOG

Most Recent

Page No. Date Changed
*4.87-92 8/1/72
4.87-93
4.87-94
4.87-95
*4,87-96 8/1/72
4.87-97 9/1/70
4.87-97a 9/1/70
*4.87-98 8/1/72
4.87-99
4.87-100
4.87-101
4.87-102
4.87-103 11/1/70
4.87-104 11/1/70
4.87-104a 12/1/69
4.87-104b 12/1/69
4.87-104c 12/1/69
4.87-104d 12/1/69
4.87-104e 12/1/69
4.87-104F 12/1/69
4.87-104g 12/1/69
4.87-104h 12/1/69
4.87-1041 12/1/69
4.87-104j 12/1/69
4.87-104k 12/1/69
4.87-1042 12/1/69
4.87-104m 12/1/69
4.87-104n 11/1/70
4.87-1040 11/1/70
*4,87-105 8/1/72
4.87-106
4.87-107
4.87-108 9/1/70
*4.87-109 8/1/72
*4.87-109%a 8/1/72
4.87-109b 12/1/69
4.87-109c 12/1/69
*4.87-109d 8/1/72
**4.87-109% 8/1/72
**4.87-109F 8/1/72
**4,87-109g 8/1/72
**4,87-109h 8/1/72
**4 . 87-1091i 8/1/72
**4 .87-109j 8/1/72
**4 87-109k 8/1/72
**4.,87-1092 8/1/72
**4.87-109m 8/1/72
**4.87-109n 8/1/72
**4.87-1090 8/1/72
**4 . 87-109p 8/1/72
4.87-110
*4.87-111 8/1/72
4.87-112
4.87-113
4.87-114
4.87-115
4.87-116
4.87-117
*4.87-118 8/1/72

xxxiii (8/1/72)

Most Recent

Page No. Date Changed
4.87-119 12/1/69
4.87-120
4.87-121
4.87-122
4.87-123 12/1/69
*4.87-124 8/1/72
*4.87-125 8/1/172
*4.87-126 8/1/72
**4.87-126a 8/1/72
4.87-127
4.87-127a 12/1/69
4.87-127b 12/1/69
4.87-127c 12/1/69
4.87-127d 12/1/69
4.87-127e 12/1/69
4.87-127f 12/1/69
4.87-128
4.87-129
4.87-130
4.87-131
4,87-132
4.87-133
4.87-134
4.87-135
*4,87-136 8/1/72
4.87-137
4.87-138
**4,87-138a 8/1/72
4.87-139
4.87-140 3/19/11
4.87-141 3/1/71
4.87-142 3/17/7
4.87-143 3/1/1N
4.87-144
4.87-145
4.87-146
4.87-147
4.87-148
4.87-149
4.87-150
*4.87-151 8/1/72
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

.87-152
.87-153
.87-154
.87-155
.87-156
.87-157
.87-158
.87-159
.87-160
.87-161
.87-162
.87-163
.87-164
.87-165
.87-166
.87-167
.87-168
.87-169
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4.87-170 4.89-10 11/1/70 *5.3-8 8/1/72
4.87-171 4.89-11 11/1/70 *5.3-9 8/1/72
4.87-172 4.89-12 11/1/70 *5.3-10 8/1/72
4.87-173 4.89-13 11/1/70 *5.3-11 8/1/72
4.87-174 4.89-14 11/1/70 *5.3-12 8/1/72
4.87-175 4.89-15 11/1/70 *5.3-13 8/1/72
4.87-176 4.89-16 11/1/70 **5 3-14 8/1/72
4.87-177 4.89-17 11/1/70 **5_.3-15 8/1/172
4.87-178 *4.90-1 8/1/72 **5.3-16 8/1/72
4.87-179 *4,90-2 8/1/72 *%5 3-17 8/1/72
4,.87-180 *4.90-3 8/1/72 **5.3-18 8/1/72
4.87-181 *4.90-4 8/1/72 **5.3-19 8/1/72
4.87-182 *4,90-5 8/1/72 **5.3-20 8/1/72
*4.87-183 8/1/72 *4.90-6 8/1/72 **5 . 3-21 8/1/72
4.87-184 11/1/70 *4.90-7 8/1/72 **5.3-22 8/1/172
4.87-185 11/1/70 **4.90-8 8/1/72 **5.3-23 8/1/72
4.87-186 11/1/70 *4.,91-1 8/1/72 **5 3-24 8/1/72
4.87-187 11/1/70 *4,91-2 8/1/72 **5_.3-25 8/1/72
4.87-188 11/1/70 **4 91-3 8/1/72 **5,3-26 8/1/72
*4.87-189 8/1/72 **4 .91-4 8/1/72 **5 3-27 8/1/72
**4,87-190 8/1/72 **4 .91-5 8/1/72 **5 . 3-28 8/1/172
**4 .87-191 8/1/72 **4 . 91-6 8/1/72 **5 3-29 8/1/72
**4 ,87-192 8/1/72 **4 . 91-7 8/1/72 **5.3-30 8/1/72
**4 ,87-193 8/1/72 *4,92-1 8/1/72 **5,3-31 8/1/72
**4 ,87-194 8/1/72 *4.,92-2 8/1/72 **5.3-32 8/1/72
**4 ,87-195 8/1/72 **4,93-1 8/1/72 **5,3-33 8/1/72
**4 . 87-196 8/1/72 **4,93-2 8/1/72 **5.3-34 . 8/1/72
**4.87-197 8/1/72 **4,94-1 8/1/72 **5.3-35 8/1/72
**4,87-198 8/1/72 **4 ,94-2 8/1/72 **5 . 3-36 8/1/72
**4 .87-199 8/1/72 **4 .95-1 8/1/72 **5 3-37 8/1/72
**4 87-200 8/1/72 **4 95-2 8/1/72 **5,3-38 8/1/72
**4,87-201 8/1/72 **4 ,96-1 8/1/72 **5 3-39 8/1/72
**4 ,87-202 8/1/72 **4 96-2 8/1/72 **5_3-40 8/1/72
**4 ,87-203 8/1/72 **4 97-1 8/1/72 **5,3-41 8/1/72
**4 87-204 8/1/72 **4 .97-2 8/1/172 **5,3-42 8/1/172
**4 . 87-205 8/1/72 **4,98-1 8/1/72 **5_3-43 8/1/72
**4 87-206 8/1/72 **4 .98-2 8/1/72 **5.3-44 8/1/72
**4 _87-207 8/1/72 **4.,98-3 8/1/72 **5,3-45 8/1/72
**4 87-208 8/1/72 **4 .99-1 8/1/72 **5 . 3-46 8/1/72
**4 . 87-209 8/1/72 **4.99-2 8/1/72 **5_3-47 8/1/72
**4.87-210 8/1/72 **4 .99-3 8/1/72 **5.3-48 8/1/72
4.88-1 **4 .100-1 8/1/72 **5,3-49 8/1/172
4.88-2 **4,100-2 8/1/72 **5.3-50 8/1/72
4.88-3 **4,100-3 8/1/72 **5_3-51 8/1/72
4.88-4 **4.101-1 8/1/72 **5,3-52 8/1/72
4.88-5 **4.101-2 8/1/72 **5,3-53 8/1/72
4.88-6 **4 .101-3 8/1/72 **5,3-54 8/1/72
4.88-7 **4 102-1 8/1/72 *5.4-1 8/1/72
4.88-8 **4.102-2 8/1/72 *5.4-2 8/1/72
4.88-9 **4.103-1 8/1/72 *5.4-3 8/1/72
4.88-10 **4.103-2 8/1/72 *5.4-4 8/1/72
4.89-1 11/1/70 5.1-1 12/1/69 *5.4-5 8/1/72
4.89-2 11/1/70 *5.2-1 DELETED *5.4-6 8/1/72
4.89-3 11/1/70 *5.3-1 8/1/72 *5.4-7 8/1/172
4.89-4 11/1/70 *5.3-2 8/1/72 *5.4-8 8/1/72
4.89-5 11/1/70 *5.3-3 8/1/72 *5.4-9 8/1/72
4.89-6 11/1/70 *5.3-4 8/1/72 *5.4-10 8/1/72
4.89-7 11/1/70 *5.3-5 8/1/72 *5.4-11 8/1/72
4.89-8 11/1/70 *5.3-6 8/1/72 *5.4-12 8/1/72
4.89-9 11/1/70 *5.3-7 8/1/72 *5.4-13 8/1/72
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*5.4-14 8/1/72 **5.4-74 8/1/72 5.6-9 12/1/69
*5.4-15 8/1/72 **5.4-75 8/1/72 5.6-10 12/1/69
*5.4-16 8/1/72 **5.4-76 8/1/72 5.6-11 12/1/69
*5.4-17 8/1/72 **5.4-77 8/1/72 5.6-12 12/1/69
*5.4-18 8/1/72 *5.5-1 8/1/72 5.6-13 12/1/69
*5.4-19 8/1/72 *5.5-2 8/1/72 5.6-14 12/1/69
*5.4-20 8/1/72 *5.5-3 8/1/72 *5.6-15 8/1/72
*5.4-21 8/1/72 5.5-4 12/1/69 *5.6-16 8/1/72
*5.4-22 8/1/72 5.5-5 12/1/69 5%6-17 12/1/69
*5.4-23 8/1/72 *5.5-6 8/1/72 5.6-18 12/1/69
*5.4-24 8/1/72 *5.5-7 8/1/72 5.6-19 12/1/69
*5.4-25 8/1/72 *5.5-8 8/1/72 5.6-20 12/1/69
*5.4-26 8/1/72 *5.5-9 8/1/72 5.6-21 12/1/69
*5.4-27 8/1/72 *5.5-10 8/1/72 5.6-22 12/1/69
*5.4-28 8/1/72 *5.5-1 8/1/72 *5.6-23 8/1/72
*5.4-29 8/1/72 *5.5-12 8/1/72 *5.6-24 8/1/72
*5.4-30 8/1/72 *5.5-13 8/1/72 *5.6-25 8/1/72
*5.4-31 8/1/72 **5.5-14 8/1/72 *5.6-26 8/1/72
*5.4-32 8/1/72 **5.5-15 8/1/72 *5.6-27 8/1/72
*5.4-33 8/1/72 **5.5-16 8/1/72 **5.6-27a 8/1/72
*5.4-34 8/1/72 **5.5-17 8/1/72 *5.6-28 8/1/72
*5.4-35 8/1/72 **5.5-18 8/1/12 5.6-29 12/1/69
*5.4-36 8/1/72 **5.5-19 8/1/72 *5.6-30 8/1/72
*5.4-37 8/1/72 **5.5-20 8/1/72 **5.6-30a 8/1/72
*5.4-38 8/1/72 **5.5-21 8/1/72 5.6-31 12/1/69
*5.4-39 8/1/72 **5.5-22 8/1/72 6.1-1

**5_4-40 8/1/72 **5,5-23 8/1/72 *6.2-1 8/1/72
**5.4-41 8/1/72 **5.5-24 8/1/72 *6.2-2 8/1/72
**5.4-42 8/1/72 **5,.5-25 8/1/72 *6.2-3 8/1/72
**5.4-43 8/1/72 **5.5-26 8/1/72 *6.3-1 8/1/72
**5.4-44 8/1/72 **5.5-27 8/1/72 *6.3-2 8/1/72
**5.4-45 8/1/72 **5.5-28 8/1/72 *%6.3-3 8/1/72
**5.4-46 8/1/72 *%5.5-29 8/1/72 6.4-1
**5.4-47 8/1/72 **5.5-30 8/1/72 6.5-1
**5.4-48 8/1/72 **5.5-31 8/1/72 6.5-2
**5.4-49 8/1/72 **5 5-32 8/1/72 *6.6-1 8/1/72
**5.4-50 8/1/72 **5.5-33 8/1/72 6.6-2
**5.4-51 8/1/72 **5.5-34 8/1/172 6.7-1 3/1/N
**5.4-52 8/1/72 **5.5-35 8/1/72 6.7-2 3/1/N
**5.4-53 8/1/72 **5.5-36 8/1/72 *6.8-1 8/1/72
**5.4-54 8/1/72 **5.5-37 8/1/72 *6.8-2 8/1/72
**5.4-55 8/1/72 **5.5-38 8/1/72 *6.8-3 8/1/72
**5.4-56 8/1/72 **5.5-39 8/1/72 *6.8-4 8/1/72
**5.4-57 8/1/72 **5.5-40 8/1/72 *6.8-5 8/1/72
**5.4-58 8/1/72 **5.5-41 8/1/72 *6.8-6 8/1/72
**5.4-59 8/1/72 **5.5-42 8/1/72 *6.8-7 8/1/72
**5.4-60 8/1/72 **5.5-43 8/1/72 *6.8-8 8/1/72
**5.4-61 8/1/72 **5.5-44 8/1/72 *6.8-9 8/1/72
**5.4-62 8/1/72 **5.5-45 8/1/72 *6.8-10 8/1/72
**5.4-63 8/1/72 **5.5-46 8/1/72 *6.8-11 8/1/72
**5.4-64 8/1/72 **5.5-47 8/1/72 *6.8-12 8/1/72
**5.4-65 8/1/72 **5.5-48 8/1/72 *6.8-13 8/1/72
**5.4-66 8/1/72 5.6-1 12/1/69 *6.8-14 8/1/72
**5.4-67 8/1/72 5.6-2 12/1/69 *6.8-15 8/1/72
**5.4-68 8/1/72 5.6-3 12/1/69 *6.8-16 8/1/72
**5.4-69 8/1/72 5.6-4 12/1/69 *6.8-17 8/1/72
**5.4-70 8/1/72 5.6-5 12/1/69 *6.8-18 8/1/72
**5.4-71 8/1/72 5.6-6 12/1/69 *6.8-19 8/1/72
**5.4-72 8/1/72 5.6-7 12/1/69 *6.8-20 8/1/72
‘ **5.4-73 8/1/72 5.6-8 12/1/69 *6.8-21 8/1/72
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*6.8-22 8/1/72 **6.,12-1 8/1/72 7.2-33 6/1/71
*6.8-23 8/1/72 **6.12-2 8/1/72 7.2-34 6/1/71
*6.8-24 8/1/72 **6.12-3 8/1/72 7.2-35 6/1/71
*6.8-25 8/1/72 **6.12-4 8/1/72 7.2-36 6/1/71
*6.8-26 8/1/72 **6,12-5 8/1/72 7.2-37 6/1/71
*6.,8-27 8/1/72 **6.12-6 8/1/72 7.2-38 6/1/71
*6.8-28 8/1/72 **6.12-7 8/1/72 7.2-39 6/1/171
*6.8-29 8/1/72 **6.12-8 8/1/72 7.2-40 6/1/71
*6.,8-30 8/1/72 *%6.12-9 8/1/72 7.2-41 6/1/71
*6,8-31 8/1/72 **6.12-10 8/1/72 7.2-42 6/1/71
*6.8-32 8/1/72 **6.12-11 8/1/72 7.2-43 6/1/71
*6.8-33 8/1/72 **6.12-12 8/1/72 7.2-44 6/1/71
*6,8-34 8/1/72 **6.12-13 8/1/72 7.2-45 6/1/71
*6.8-35 8/1/72 **6.12-14 8/1/72 7.2-46 6/1/71
*6.8-36 8/1/72 **6.12-15 8/1/72 7.2-47 6/1/71
*6.8-37 8/1/72 **6.12-16 8/1/72 7.2-48 6/1/71
*6.8-38 8/1/72 **6.12-17 8/1/72 7.2-49 6/1/71
*6,8-39 8/1/72 **6.12-18 8/1/72 7.2-50 6/1/71
*6.8-40 8/1/72 7.1-1 3/1/N 7.2-51 6/1/71
*6.8-41 8/1/72 7.1-2 3/1/7 7.2-52 6/1/71
*6,8-42 8/1/72 7.2-1 6/1/71 7.2-53 6/1/71
*6.8-43 8/1/72 7.2-2 6/1/7 7.2-54 6/1/71
*6.8-44 8/1/72 7.2-3 6/1/71 7.2-55 6/1/7
*6,8-45 8/1/72 7.2-4 6/1/71 7.2-56 6/1/71
*6,8-46 8/1/72 7.2-4a 6/1/71 7.2-57 6/1/71
*6.8-47 8/1/72 7.2-5 6/1/71 7.2-58 6/1/71
*6.8-48 8/1/72 7.2-6 6/1/1 7.2-59 6/1/71
*6.,8-49 8/1/72 7.2-7 6/1/71 7.2-60 6/1/71
*6.8-50 8/1/72 7.2-8 6/1/71 7.2-61 6/1/71
*6.8-51 8/1/72 7.2-9 6/1/71 7.2-62 6/1/71
*6,8-52 8/1/72 7.2-%a 6/1/71 7.2-63 6/1/71
*6.8-53 8/1/72 7.2-10 6/1/71 7.2-64 6/1/7
*6.8-54 8/1/72 7.2-1 6/1/71 7.2-65 6/1/71
*6.8-55 8/1/72 7.2-12 6/1/71 7.2-66 6/1/71

6.9-1 7.2-12a 6/1/71 7.2-67 6/1/71

6.9-2 7.2-12b 6/1/7 7.2-68 6/1/71

6.10-1 12/1/69 7.2-13 6/1/71 7.2-69 6/1/71

6.10-2 12/1/69 7.2-14 6/1/71 7.2-70 6/1/71

6.10-3 12/1/69 7.2-14a 6/1/71 7.2-7 6/1/71

6.10-4 3/1/70 7.2-15 6/1/71 7.2-72 6/1/71

6.10-5 12/1/69 7.2-16 6/1/71 7.2-73 6/1/71

6.10-6 12/1/69 7.2-17 6/1/71 7.2-74 6/1/71

6.10-7 12/1/69 7.2-18 6/1/71 7.2-75 6/1/71

6.10-8 12/1/69 7.2-19 6/1/7 7.2-76 6/1/71

6.10-9 12/1/69 7.2-20 6/1/71 7.2-77 6/1/71

6.10-10 12/1/69 7.2-21 6/1/71 7.2-78 6/1/71

6.10-11 12/1/69 7.2-22 6/1/71 7.2-79 6/1/71

6.10-12 12/1/69 7.2-23 6/1/71 7.2-80 6/1/71
6.10-13 12/1/69 7.2-24 6/1/71 7.2-81 6/1/71

6.10-14 12/1/69 7.2-25 6/1/71 7.2-82 6/1/71

6.10-15 12/1/69 7.2-26 6/1/7 7.2-83 6/1/71
*6.10-16 8/1/72 7.2-27 6/1/7 7.2-84 6/1/71
6.10-17 12/1/69 7.2-28 6/1/71 7.2-85 6/1/71
6.10-18 12/1/69 7.2-28a 6/1/71 7.2-86 6/1/71
6.11-1 7.2-29 6/1/71 7.2-87 6/1/7
6.11-2 7.2-30 6/1/7 7.2-88 6/1/71
6.11-3 7.2-31 6/1/71 7.2-89 6/1/71
6.11-4 7.2-32 6/1/71 7.2-90 6/1/71
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7.2-91 6/1/71 7.2-150 6/1/7 7.3-3 3/1/71
7.2-92 6/1/71 7.2-151 6/1/7 7.3-4 3/1/7
7.2-93 6/1/71 7.2-152 6/1/71 7.3-5 3/1/7
7.2-94 6/1/71 7.2-153 6/1/71 7.3-6 /N
7.2-95 6/1/71 7.2-154 6/1/7 7.3-7 3/1/71
7.2-96 6/1/7 7.2-155 6/1/7 7.3-8 3/1/7
7.2-97 6/1/71 7.2-156 6/1/71 7.3-9 3/1/N
7.2-98 6/1/71 7.2-157 6/1/71 7.3-10 3/1/N
7.2-99 6/1/71 7.2-158 6/1/71 7.3-11 3/1/N
7.2-100 6/1/71 7.2-159 6/1/71 7.3-12 3/1/N
7.2-101 6/1/71 7.2-160 6/1/71 7.3-13 /YN
7.2-102 6/1/71 7.2-161 6/1/71 7.3-14 3/19/N
7.2-103 6/1/71 7.2-162 6/1/71 7.3-15 3/19/N
7.2-104 6/1/71 7.2-163 6/1/71 7.3-16 /YN
7.2-105 6/1/71 7.2-164 6/1/71 7.3-17 3/1/N1
7.2-106 6/1/7 7.2-165 6/1/71 7.3-18 /1N
7.2-107 6/1/1 7.2-166 6/1/7 7.3-19 3/1/N
7.2-108 6/1/71 7.2-167 6/1/71 7.3-20 3/1/7
7.2-109 6/1/71 7.2-168 6/1/71 7.3-21 3/1/1
7.2-110 6/1/1 7.2-169 6/1/71 7.3-22 3/1/7
7.2-111 6/1/71 7.2-170 6/1/71 7.3-23 3/1/N
7.2-112 6/1/7 7.2-171 6/1/71 7.3-24 3//N
7.2-113 6/1/71 7.2-172 6/1/71 7.3-25 3/1/71
7.2-114 6/1/7 7.2-173 6/1/71 7.3-26 3/1/71
7.2-115 6/1/71 7.2-174 6/1/71 7.3-27 3/1/71
7.2-116 6/1/7 7.2-175 6/1/71 7.3-28 3/ /N
7.2-117 6/1/71 7.2-176 6/1/71 7.3-29 3/1/71
7.2-118 6/1/7 7.2-177 6/1/71 7.3-30 3/1/
7.2-119 6/1/71 7.2-178 6/1/71 7.3-31 3/1/N
7.2-120 6/1/71 7.2-179 6/1/7 7.3-32 3/1/N1
7.2-121 6/1/7 7.2-180 6/1/71 7.3-33 3/1/7
7.2-122 6/1/71 7.2-181 6/1/71 7.3-34 3/1/N
7.2-123 6/1/71 7.2-182 6/1/71

7.2-124 6/1/71 7.2-183 6/1/71

7.2-125 6/1/7 7.2-184 6/1/71

7.2-126 6/1/M 7.2-185 6/1/71

7.2-127 6/1/7 7.2-186 6/1/7

7.2-128 6/1/71 7.2-187 6/1/71

7.2-129 6/1/71 7.2-188 6/1/71

7.2-130 6/1/7 7.2-189 6/1/71

7.2-131 6/1/71 7.2-190 6/1/7

7.2-132 6/1/71 7.2-191 6/1/7

7.2-133 6/1/71 7.2-192 6/1/71

7.2-134 6/1/7 7.2-193 6/1/71

7.2-135 6/1/71 7.2-194 6/1/71

7.2-136 6/1/7 7.2-195 6/1/71

7.2-137 6/1/71 7.2-196 6/1/71

7.2-138 6/1/71 7.2-197 6/1/7

7.2-139 6/1/7 7.2-198 6/1/7

7.2-140 6/1/7 7.2-199 6/1/71

7.2-141 6/1/71 7.2-200 6/1/7

7.2-142 6/1/7 7.2-201 6/1/71

7.2-143 6/1/7 7.2-202 6/1/7

7.2-144 6/1/71 7.2-203 6/1/7

7.2-145 6/1/7 7.2-204 6/1/7

7.2-146 6/1/71 7.2-205 6/1/7

7.2-147 6/1/71 7.2-206 6/1/N

7.2-148 6/1/M 7.3-1 3/1/N

7.2-149 6/1/71 7.3-2 3/1/N
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PROGRAM OVERVIEW

I 1.1 PROGRAM OVERVIEW

1.1.1 Objectives

The NASTRAN program has been designed according to two classes of criteria. The first class
relates to functional requirements for the solution of an extremely wide range of large and com-
plex problems in structural analysis with high accuracy and computational efficiency. These cri-
teria are achieved by developing and incorporating the most advanced mathematical models and com-
putational algorithms that have been proven in practice. In particular, they are achieved by
providing such features as the bandwidth-with-active-column technique in matrix decomposition;
packing routines to take maximum advantage of matrix sparsity so as to conserve input/output time;
highly stable and efficient algorithms for the solution of problems in eigenvalue analysis and
transient response; and an elegant approach to modeling the effects of control systems and other

nonstructural components.

The second class of criteria relates to the operational and organizational aspects of the
program. These aspects are somewhat divorced from structural analysis itself; yet they are of
equal importance in determining the usefulness and quality of the program. Chief among these

criteria are:
1. Simplicity of problem input deck preparation.
2. Minimization of chances for human error in problem preparation.
3. Minimization of need for manual intervention during program execution.
4, Ease of program modification and extersion to new functional capability.

5. Ease of program extension to new computer configurations and operating systems, and

generality in ability to operate efficiently under a wide set of configuration capabilities.
6. Capability for step by step problem solution, without penalty of repeated probliem set up.

7. Capability for problem restart following unplanned interruptions or problem preparation

error.
8. Minimization of system overhead, in tne three vital areas:

a. Diversion of core storage from functional use in problem solution.

1.1-1



NASTRAN PROGRAMMING FUNDAMENTALS

b. Diversion of auxiliary storage units from functional to system usage.

c. System housekeeping time for performing executive functions that do not directly

further problem solution,

These criteria are achieved in KASTRAN through modular separation of functional capabilities,

organized under an efficient, problem-independent Executive System.

This approach is absolutely essential for any complex multi-operation, multi-file application
program such as NASTRAN. To see this, one nust examine the implications of modularity in program

organization,

Any application computer program provides a selection of computational sequences. These are
controlled by the user through externally provided options and parameter values. Since no user
will wish to observe the result of each calculation, these options also provide for the selection

of the data to be output.

In addition to externally set options, internal switches whose setting depend upon tests
performed during the calculations will control the computation sequences. There is, therefore,
a natural separation of computations into functional blecks. The principal blocks are called
functional modules; modules themselves of course may, and usually must, be further organized on a

sub-modutar basis.

Despite this separation, however, it is clear that modules cannot be completely independent,
since they are all directed toward solution of the same general problem. In particular, they
must intercommunicate data among themselves. The principal problem in organizing any application

program, large or small, is designing the data interfaces between modules.

For small programs, the standard techniques are to commurnicate data via subroutine calling
sequences and common data regions in core. For programs that handle larger amounts of data,
auxiliary storage is used; however, strict specifications of the devices used and of the data

record formats are usually imposed.

The penalty paid is that of “side effects". A change in a minor subroutine initiates a
modification of the data interfaces that propagates through the entire program. When the program

is small, these effects may not be serious. For a complex program like NASTRAN, however, they

would be disastrous.
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PROGRAM OVERVIEW

This problem has been solved in NASTRAN by a separation_of system functions, performed by
an Executive System, from problem solution functions, accomplished by modules separated strictly
along functional lines. Each module is independent of all other modules in the sense that
modification of a module, or addition of a new module, will not in general require modification
of other modules. Even so, programming constraints on module development do exist but are minor.

The essential restrictions are:

1. Modules may interface with other modules only through auxiliary storage files, as opposed

to passing information between each other while in core.

2. Since the availability and allocation of auxiliary files for module execution interact
with the execution of other modules, no module can specify or allocate files for its input or

output data. A1l auxiliary storage allocation is reserved as an Executive function.

3. Modules operate as independent subprograms, and may not call, or be called by, other

modules. They may be entered only from the Executive System.

4, Modules may interface with the Executive System through a parameter table that is
maintained by the Executive System. User-specified options and parameters are communicated
to modules in this way. The major line of communication is one-way, from user to Executive
routine to module. However, in addition, an appreciable two way communication, from module

back to executive routine (and therefore to other modules) is permitted via the parameter table.

5. Intra-module parameter communication is format-free in the sense that each module
defines and orders its own local parameter set internally. Thus each module is

independent of common data formatting by any other module.

No other constraints, except those imposed by the resident compilers and operating systems,

are required for functioral modules.

1.1.2 Program Qrganization

Because of the very large size of the NASTRAN program {more than 750 decks and 300 individual
overlay segments), execution as one physical program was not possible. However, to meet the
stated design objectives, it was required that NASTRAN appear to the resident operating system as

one program.
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A program structure evolved which is basically computer independent, although the way in ‘

which the code structure is supported varies across the computers.

The NASTRAN program is divided into a series of logical pieces called links. Each link con-
tains its own root segment (the set of subprograms which is always core resident for that 1ink)
and its own complete overlay structure. Each link is capable of performing a predefined subset
of NASTRAN operations. Communication between links occurs through computer files. Control of the
sequence of execution of the links is performed entirely by the NASTRAN program and requires no
operator intervention. As a result of this approach, a NASTRAN program execution appears to the
resident operating system as a normal batch job to be processed in the batch stream. Detailed

descriptions of the way in which the link structure is implemented on each computer are given

in section 5.
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' 1.2 NASTRAN EXECUTIVE SYSTEM

1.2.1 Introduction

The essential functions of the Executive System are:

1. Establish and control the sequence of module executions according to options specified

by the user.

2, Establish, protect, and communicate values of parameters for each module.

3. Allocate system files to all data blocks (a data block designates a set of data, matrix

or table, occupying a file) generated during program execution. A file is "allocated" to a
| data block, and a data block is "assigned" to a file. The general data block I/@ routine

(GINP) and the data card conversion routines (XRCARD and RCARD) are considered Input/Output

| utilities and are discussed separately in section 1.6.

4. Maintain a full restart capability for restoring a program execution after either a

scheduled or unscheduled interruption.

' The Executive System is open-ended in the sense that it can accommodate an essentially

unlimited number cf functional modules, files, and parameters. Modification of the Executive
System necessary fcr change, addition, or extension of functional modules is restricted to
|
|

changes in entries in control tables stored within the Executive routines.

Program execution is divided into two phases: 1) the Preface, in which modules XCSA, IFP1,
XS@RT, IFP and XGPI are executed to: a) process the NASTRAN input data deck and b) perform
general problem initialization; and 2) the program body itself, in which the sequence of program
operations is controlled by the Operation Sequence Control Array (BSCAR) Executive table, which
was developed in the XGPI module of the Preface. A diagram of a sample NASTRAN input data deck
is shown in Figure 1. Note that a NASTRAN input data deck consists of 3 separate decks: 1) the
Executive Control Deck, 2) the Case Control Deck and 3) the Bulk Data Deck. A detailed descrip-
tion of the contents of the NASTRAN data deck is given in section 2 of the User's Manual. The
flow of operations during the Preface is presented in Figure 2. The numbers in the blocks in
Figure 2 refer to section numbers where more detailed explanations of the subroutines and modules

can be found.
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& [CENDDATA \
X
g
@&do\ [BEGIN BULK
St [ DISPL = ALL
© ["puTPUT
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R [ TITLE = SAMPLE PRUBLEM
K F [ CEND
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| APP DISPLACEMENT

[TIME 40 \
| CHKPNT = YES -
ID JPBOOO,ABC -

Figure 1. Sample NASTRAN input data deck.
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ENTRY

Generate the Initial File Allocation
Tables (GNFIAT-3.3.4)

Conical Shell

Y

Read and Analyze the Executive
Control Deck (XCSA-4.2)

{

Process the Case Control Deck
(IFP1-4.3)

T

Sort the Bulk Data Deck
(XS@RT-4.4)

'

Process the Bulk Data Deck
(IFP-4.5)

Soecial

Hydroelastic

Problem
?

No

Further Process Data Specific to
the Conical Shell Problem (IFP3-4.6)

Further Process Data Specific to the
Hydroelastic -Problem (I1FP4-4.89) or
Acoustic Problem (IFP5-4.90)

=1t

'

Perform General Problem
Initialization (XGPI-4.7)

Figure 2.

Flow of operations during the Perface.
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1.2.2 Executive Operations During the Preface ‘

The sequence of Preface operations shown in Figure 2 is controlled by the Sequence Monitor
Initialization subroutine, SEMINT (see section 3.3.3). Each routine called by SEMINT is dis-
cussed in the following sections. The numbers in the section headings refer to section numbers

where more detailed information on the subroutine or module can be found.
1.2.2.1 Generation of the Initial File Allocation Tables (GNFIAT section 3.3.4)

Two file allocation tables are maintained by the NASTRAN Executive System. One table, FIAT,
(see section 2.4) defines the files to which data blocks generated during solution of the problem
will be allocated. The second table, XFIAT, (see section 2.4) includes files to which permanent
Executive data blocks, such as the New Problem Tape, the 01d Problem Tape, plot tapes, and the

User's Master File are assigned.

The New Problem Tape will contain those data blocks generated during the solution that are
necessary for restarting the problem at any point. The 01d Problem Tape contains the data blocks
saved from some previous execution that may serve to bypass steps in the solution of the new ‘
problem. The User's Master File is a permanent collection of useful information, such as material

properties, that may be used to generate input data.

The generation of the XFIAT and FIAT tables is a computer dependent operation since direct
interface with the operating system of the computer must be made. The GNFIAT routine, which
accomplishes this function, interrogates file tables in the nucleus of the operating system,
Files which are available for use by the NASTRAN program are reserved, and the unit numbers for
these files are stored in the NASTRAN file allocation tables. An indication of which units are
physical tapes is also stored. If the number of files available is insufficient to run the pro-

blem, an error message is generated, and the run is aborted.
1.2.2.2 Analysis of the Executive Control Deck (XCSA Section 4.2)

The Executive Control Deck is processed and analyzed by the XCSA Executive Preface module.
The Executive Control Deck includes cards which describe the nature and type of solution to be
performed. This includes an identification of the problem, an estimated time for solution of the

problem, the approach, a selection of the Rigid Format to be executed or an alternative sequence

of NASTRAN operations (DMAP) to control the solution, a restart deck from a previous run if the ‘
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‘ solution is to be restarted, an indication of any diagnostic printout to be made, a specification

of whether the problem is to be checkpointed or not, and, if a Rigid Format is selected, any
desired alterations to that format. Section 2 of the User's Manual should be consulted for the
formats of, and restrictions on, each of the cards in the Executive Control Deck. The app;'oach
(APP) card, and the solution (SPL) card, which selects a particular solution (Rigid Format) to be

executed, are worthy of special note. However, first some introductory definitions are required.

The sequence of operations to be executed during the program body is written in a data block
oriented language called DMAP, an acronym for "Direct Matrix Abstraction Program"., A DMAP instruc-
tion is a statement in the DMAP language, a DMAP sequence is a set of DMAP instructions, and a DMAP
loop is a DMAP sequence to be repeated. A DMAP module is one which is "called" by means of a

DMAP instruction,

A Rigid Format consists of: a) a fixed pre-stored DMAP sequence and b) its associated
restart tables. A Rigid Format performs a specific (structural) problem solution. Section 3 of
the User's Manual presents the DMAP sequence and the associated restart tables for each Rigid

Format.

The APP card of the Executive Control Deck defines the problem solution approach. The APP
card is required, and there are two options on the APP card: DISPLACEMENT or DMAP. The S@PL card
has the form

SBL  n,m
where n = Rigid Format number, and m = a subset of the Rigid Format. The SPL card is required if
the DISPLACEMENT option is chosen on the APP card. The SPL card must not be present in the deck
if the DMAP option is chosen,

In addition to using the Rigid Formats provided automatically by NASTRAN, the user may wish
either to execute a series of modules in a manner different from that provided by the Rigid
Format, or to perform a series of matrix operations which are not contained in any existing Rigid
Format. If the modifications to an existing Rigid Format are minor, the ALTER feature described
in Section 2 of the User's Manual may be employed. Otherwise, a user-written Direct Matrix

Abstraction Program (DMAP) should be used, in which case the card
APP DMAP

must be used. Chapter 5 of the User's Manual discusses DMAP.
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Each of the cards comprising the Executive Control Deck is read via XRCARD (3.4.19) and
analyzed. Depending on the card, information is either stored in various Executive tables main-

tained in core storage or written in the Executive Control Table (2.4.2.5) on the New Problem

Tape for further processing during the general problem initialization phase (XGPI-4.7) of the
Preface. Figure 3 presents the format of the Problem Tape. The formats of the New and the 01d

Problem Tapes are identical; only chronology defines their separate functions.
1.2.2.3 Processing of the Case Control Deck (IFP1 Section 4.3)

The Case Control Deck includes the following classes of cards: selection of specific sets
of data from the Bulk Data Deck, selection of printed or punched output, definition of subcases,
definition of structural plots to be made, and definition of XY plots to be made. Section 2 of

the User's Manual discusses in detail all cards of the Case Control Deck.

This deck is read via XRCARD (3.4.19) and processed. Information defining set selection,
output selection and subcase definition is written into the Case Control data block, CASECC.
Information defining plot requests is written in the Plot Control (PCDB) and XY Control (XYCDB)

data blocks.

If the problem is a restart, a comparison with the Case Control Deck from the previous run
is made. Differences are noted in an Executive restart table, which is used in the general pro-

blem initialization phase (XGPI-4.7) of the Preface.

1.2.2.4 Sorting of the Bulk Data Deck (XS@RT Section 4.4)

The function of the XS@RT routine is to prepare a file on the New Problem Tape (see section
1.2.2.1) which contains the sorted Bulk Data Deck (bulk data). Operation of the routine is
influenced by the type of run. If the run is a cold start, the bulk"data is read from the system
input file (e.g. card reader) or the User's Master File, sorted, and written on the New Problem
Tape. If the run is an unmodified restart, (restarts are discussed in section 1.10), the bulk
data is copied from the 01d Problem Tape (see section 1.2.2.1) to the New Problem Tape. If the
run is a modified restart, the bulk data is read from the 01d Problem Tape, and cards are deleted
and/or added in accordance with cards in the system input stream. The modified bulk data is
sorted and written on the New Problem Tape. Additionally, any changes in the data are noted in
the Executive restart table.

A printed 1ist of the unsorted bulk data is given if requested by an ECHP card in the Case

Control Deck. Similarly, the sorted bulk data is echoed on request.
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A11 files begin with an
eight character (2 word)
BCD header record.

PROBLEM ID FILE
(always present)

ALTER FILE
(only if ALTER
cards are present)

EXECUTIVE CPNTROL TASLE FILE
(always present)

CASE CPNTROL FILE
(always present)

BULK DATA CARD FILE
(always present)

PARAMETER VALUE FILE
(only if PARAM cards
are present)

CHECKP@INT FILES
(only if CHKPIT or
RESTART card is present)

PR@B. TAPE DICT. FILE
(only if CHECKP@IWT
FILES are present)

4

4

<

L

4
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0080000

XALTER  (header)

[ 700

XCSA (header)

[ 8000

CASECC  (header)

AT

BULKDATA (header)

e - — —— — — — ———

-
———————————— first and second fields
L | from ID card (BCD)
T 0L D TR eprotien e
REEL # L-a——reel sequence no.

(see section 2.4.2.6)

ote: ..denotes BCD blank

(see section 2.4.2.5)

(see section 2.3.1.1)

-=+—bulk data card images

(header)

AAAAAA

(see section 2.4.2.4)

27289772

W

-a—2all checkpointed data blocks
separated by E@F's

P

XPTDIC  (header)

__b==—always the last file

(see section 2.4.2.3)

Figure 3. Problem tape format (same format for iew Problem Tape and 01d Problem Tape).
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Since the collating sequence of alphanumeric characters varies from computer to computer, the .
sort routine converts all characters to an internal code prior to sorting. Following the sort,

the characters are reconverted. In this way, the collating sequence is computer independent.

The algorithm used by the sort routine is biased toward the case where the data in sort

or nearly in sort. Consequently, Bulk Data Decks which are nearly in sort will be processed

efficiently by the routine.

1.2.2.5 Processing of the Bulk Data Deck (IFP Section 4.5)

The sorted Bulk Data Deck is read card-by-card from the New Problem Tape by the Input File
Processor (IFP) and converted to internal binary form by RCARD (3.4.20). Each of the cards is
checked for correctness of format. If any data errors are detected, a message is written, and a
switch is set to terminate the run at the conclusion of the Preface. Section 2 of the User's

Manual presents a detailed description of all cards of the Bulk Data Deck.

Processing of each bulk data card depends on the type of card. A1l bulk data cards of the

same type are written into the logical record to which the card type has been assigned. These
records are organized into data blocks classified according to general categories of use and ‘

written on prescribed preallocated files.
1.2.2.6  Processing of Conical Shell Data (IFP3 Section 4.6)

If the problem is a conical shell problem, further processing of the bulk data specific to
the conical shell problem is accomplished. The nature of this processing is to convert data for
the conical shell model into formats of a conventional statics problem. The result is that the
conical shell problem can be described in a format convenient to the analyst agd processed by

NASTRAN in a format convenient to the program.
1.2.2.7 Processing of Hydroelastic Data (IFP4 Section 4.89)

If hydroelastic analysis data exists, this data must be converted to the data block formats
and merged with existing data output from IFP. This module creates grid point, scalar point,

element connection, and constraint data as well as producing a section in the MATPPPL data block.

1.2-8 (8/1/72)




. NASTRAN EXECUTIVE SYSTEM
1.2.2.8 Processing of Acoustic Data (IFP5 Section 4.91)

If acoustic analysis data exists, the IFP5 module generates and merges grid points, scalar

elements, and plotting elements with the existing data blocks.
1.2.2.9 General Problem Initialization (XGPI Section 4.7)

The Executive General Problem Initialization (XGPI) module is the heart of the Preface. Its
principal function is to generate the Operation Sequence Control Array (@SCAR-2.4.2.1), which
defines the problem solution sequence. The PSCAR consists of a sequence of entries, with each
entry containing all of the information needed to execute one step of the problem solution. The
PSCAR is generated from information supplied by the user through his entries in the Executive
Control Deck. This information is supplied by the SPL card, which points to a Rigid Format, or

by a user supplied DMAP sequence.

The initial sequence of instructions was written in the Executive Control Table (2.4.2.5)

on the New Problem Tape by the XCSA Preface module. This table is read to initiate assembly of

. the PSCAR.
If the problem is a restart, the restart dictionary (contained in the Executive Control
Table) and the Executive restart table are analyzed to determine which data blocks are needed to
restart the solution and which operations in the PSCAR need to be executed to complete the
solution. Entries in the PSCAR for operations not required for the current solution are flagged

for no operation.

To aid in efficient assignment of data blocks to files, two attributes are computed and
included with each data block in each entry of the PSCAR. These attributes are: a) the PSCAR
sequence number when the data block is next used (NTU) and b) the @SCAR sequence number when the

data block is last used (LTU). Details of the file allocation are discussed in section 1.2.3.3.

When generation of the PSCAR is complete, it is written on the Data Pool File (PPQL). If
the problem is restart, data blocks needed for the current solution are copied from the 01d

Problem Tape to the Data Pool File.
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. 1.2.3  Executive Operations During Problem Solution

1.2.3.1  Sequence Monitor (XSEMi Section 3.3.7)

When the Preface has been completed, solution of the problem is initiated. This solution
is controlled by the sequence monitor. Figure 4 shows the flow for the sequence monitor. Note
that there are i copies of XSEMi within NASTRAN, one controlling each link's operation. Section

1.1.2 defined the necessity for these divisions.

The sequence monitor reads an entry from the PSCAR (2.4.2.1) which defines one step in the
problem solution in terms of: the operation to be performed, data blocks required for input,
data blocks to be output, scratch files required and parameters used. The File Status Table
(FIST-2.4.1.3), which relates the internal data block reference numbers (see Section 1.6.4) to
the file position in the File Allocation Table (FIAT-2.4.1.2), is created by the FIST generator,
subroutine GNFIST. When the status table is complete, XSEMi moves the parameters required for
the operation into blank common and calls the requested module (if within the current link) to
begin the operation. If the requested module is not within the current link, ENDSYS (see Section

3.3.5) is called and the Sequence Monitor within the new link is executed.

With the exception of XSFA, the seven routines described in the following subsections are

Executive modules called directly by XSEMi to perform their specified functions.
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ENTER

Call SEMINT
(Preface unly)

v

IE—N Read next ——
PSCAR entry

Execution
Flag on?

Functional .
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Output iiodule?

Generate FIST for Call EXEC Routine
Input, Putput, (XCEI, CHKPNT, PURGE
Scratch Data Blocks EQUIV, SAVE)
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from VPS
to Blank Common
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Figure 4. Flow diagram for the sequence monitor, XSEMi.
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1.2.3.2 FIST Generator (GNFIST Section 3.3.9)

The FIST generator, subroutine GNFIST, creates the File Status Table (FIST), which contains
the linkage between the internal data block reference numbers and the actual system files listed
in the File Allocation Table (FIAT). Each input, output and scratch data block required by the
forthcoming module is assigned an internal reference number if found to be active in FIAT. A
data block found to be inactive, that is purged or not generated, will not be assigned a reference
number.  This missing reference number will cause the accessing module to be signaled regarding
the inactive status. If, during the generation of the FIST, a data block is not found in the
FIAT, active or inactive, the Executive Segment File Allocator (XSFA) module is called by GNFIST

to make a file available to the subject data block.
1.2.3.3 Segment File Allocator (XSFA Section 4.9)

The Executive Segment File Allocator (XSFA) module, which is called exclusively by GNFIST,
is the administrative manager of data blocks for NASTRAN. Since, in general, the number of data
blocks required for solution of a problem far exceeds the number of files available, assignment

of data blocks to files is a critical operation for efficient execution of NASTRAN.

The Executive Segment File Allocator module is called whenever a data block is required for
execution of an operation but is not currently assigned to a file (i.e., does not appear in the
FIAT). When the Segment File Allocator is called, it attempts to allocate not just for the data
block initiating the call, but for as much of the remaining problem solution as possible. This
allocation depends on the type of problem, the number of files available, and the range of use of

the remaining data blocks.
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The Segment File Allocator reads entries from the @SCAR from the point of current operation ‘
to the end of the problem solution. The FIAT table entries are created in which attributes of
the data blocks, including their next use (NTU) and last use (LTU), are stored. Data blocks which
are currently assigned to files but are no longer required for problem solution are released.
In certain cases, when the range of use of a data block is large, it may not be possible to
allocate a file to the data block throughout its range of use. In this case, pooling of the
data block is required so that the file to which the data block was assigned may be freed for
another allocation. The next time used (NTU) attribute for a data block is used to efficiently
pool data blocks. In general, the data block whose next use is the furthest from the current
point is pooled, that is, copied onto the Data Pool File (P@@PL). The format of the Data Pool

File is shown in Figure 5.

One additional check is made with regard to pooling. The operation of the Segment File
Allocator itself is less expensive than a pooling operation, Therefore, pooling occurs only

when the module for which the allocation was required cannot be allocated without pooling.

When the Segment File Allocator is complete, a new File Allocation Table (FIAT) has been .

generated. This table is used until the solution again reaches a point where a data block is

required to execute an operation but is not assigned to a file.
1.2.3.4 Interpretation of Executive Control Entries (XCEI Sections 4.11, 4.12, 4,13, 4.14)

Executive control entries include the DMAP instructions: REPT, JUMP, C@ND and EXIT.
Executive control entries in the @SCAR are processed by the Executive Control Entry Interpretor

(XCEI). uhen such an entry is encountered in the @SCAR, the Control Entry Interpretor is called
by XSEMi. If the operation is a jump, conditional jump or repeat, the @SCAR is repositioned
accordingly. If the operation is an exit, the NASTRAN termination routine PEXIT (3.4.22) is

callea.
1.2.3.5 Checkpointing Data Blocks (CHKPNT Section 4.10)

The checkpoint module (DMAP name: CHKPNT; entry point name: XCHK) copies specified data
blocks required fcr problem restart onto the New Problem Tape and makes appropriate entries
in the restart dictionary. This dictionary is also punched onto cards as each new entry is made,

Thus, in the event of any unscheduled problem interruption, a restart from the last checkpoint ‘
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A11 files begin with an
eight character (2 word)
BCD header record.

-=-data blocks from DMI’s and DTI’s

o ~—— ~—~——1  (if present) separated by EPF's
M"\,—/\VA

w577 /] Hote: .denotes BCD blank

— XPSCAR  (header) —

PSCARFILE  y F—~——————————— 1
(always present)

(see section 2.4.2.1)

AT,

~=—data blocks pooled by XSFA
(if necessary) separated by

EpF's

T

Figure 5. Format of the Data Pool File.
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can be made using the Problem Tape and the restart dictionary from the interrupted run.

1.2.3.6 Purging a Data Block (PURGE Section 4.16)

The purge routine (DMAP name: PURGE; entry point name: XPURGE) flags data blocks so that

they will not be assigned to physical files. This special status provides a means for logically

suppressing a segment of processing steps requiring the data block. Thus, if the function of a

module is to multiply two matrices and add a third matrix to the product, the addition step might

be deleted by purging the data block corresponding to the third matrix.
1.2.3.7 Equivalencing Data Blocks (EQUIV Section 4.17)

The equivalence routine (DMAP name: EQUIV; entry point name: XEQUIV) attaches one or more
equivalent data block names to an existing data block. This special status provides a means of
logically removing a module function by making a data block input to the module equivalent to a
data block output from the module. Thus an entire module could be skipped, and an input data

block “"copied" to an output data block without physically moving the data from one file to another.

1.2.3.8 Saving Parameters (SAVE Section 4.15) .

The save routine (DMAP name: SAVE; entry point name: XSAVE) provides a protection feature
for the parameters communicated between, and used by, the functional modules. A1l variable para-
meters are stored within the VPS Executive table (see section 2.4). Prior to each module's
operation, the subset of parameters required by the module is moved to blank common. The module
may use or modify this subset of parameters as desired. When the module terminates operation,
only those parameters within the subset designated to be saved are restored to the Executive

table.
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1.3 WORD SIZE AND COMPUTER HARDWARE CONSIDERATIONS

1.3.1 Introduction

Although NASTRAN is a FPRTRAN oriented system, ccnsiderable effort was required to develop
programming and word handling techniques applicable to four separate computer configurations.
These computers exhibit wide differences in their binary word sizes and integer representation

method. The current computer configurations considered and their significant differences follow:

1. Computer - IBM 7094/7040 DCS
Word Size - 36 Bits
Character Capacity - 6 bits/character and 6 characters/word

Integer Representation - Sign and Magnitude

2. Computer - IBM System/360 series
Hord Size - 32 Bits
Character Capacity - 8 bits/character and 4 characters/word (character = byte)

Integer Representation - Twos complement for negative integers

3. Computer - UNIVAC 1108
dord Size - 36 Bits
Character Capacity - 6 bits/character and 6 characters/word

Integer Represertation - Ones complement for negative integers

4. Computer - CDC 6600
Word Size - 60 Bits
Character Capacity - 6 bits/character and 10 characters/word.

Integer Representation - Ones complement for negative integers

Various Executive routines (e.g., XS@RT (4.4), XRCARD (3.4.19)) that deal directly with
character strings from the input stream require some method of obtaining the above computer
dependent information. Within the NASTRAN Preface, subroutine BTSTRP (3.3.2) solves an algorithm
that determines which of the four computers is currently operating. This algorithm functions by
inspecting the word length (by means of shifting and testing) and by checking the negative integer
representation method. As a result of these tests, a word (MACH) withir. the SYSTEM Executive
table (see section 2.4) is set to indicate the computer type. Since data within BTSTRP defines

the number of bits-per-word (NBPW), the number cf characters-per-word (NCPW), and the number of
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bits-per-character (NBPC) for each computer type, the correct values for these parameters are also .
stored into the SYSTEM table. This table resides within the NASTRAN root segment and is thus

accessable to any module or subroutine.

1.3.2 Alphanumeric Data

Data stored within a computer as binary-coded-decimal (BCD) characters must be represented
by the proper hardware defined bit codes. These character codes (and in the case of the IBM
System/360, the number of bits representing the code) vary among the NASTRAN computer types.
Although the number of characters-per-word could have been obtained from the SYSTEM table,
various data blocks and buffers within NASTRAN required firm entry sizes, regardless of computer
type, to facilitate indexing. For these reasons, the minimum number cf characters-per-word (4)
among the four computer types was chosen as a program design standard. Computer types with a
word capacity of greater than four characters will have the unused low order character positions

filled with BCD blanks.
1.3.3 MWord Packing

Standard FPRTRAN compilers do not provide the capability for storing or retrieving data that ‘
occupies less than a full computer word. Through the Machine Word Functions (MAPFNS, 3.4.1)
routine some limited word packing (not to be confused with matrix packing) is performed within
the Executive System and a few utility subroutines. Packing provides an efficient use of memory
space at the expense of the additicnal operating time needed to combine or separate the elements
of the packed words. The Machine Word Function @RF is generally used for combining elements,

while ANDF with a suitable mask is used for separating them.
1.3.3.1 Examples of Hachine Word Functions (MAPFNS) Usage

Assume three 10-bit items of data occupy the low order 10 bits of three separate 30-bit
computer words (A, B, and C). To pack these three items into a single 30-bit word (X), perform

the following steps using the individual functions available within MAPFNS:
a) Left shift (LSHIFT) word A, twenty bits
b) Left shift (LSHIFT) word B, ten bits

c) Logically add (#RF) words A and B; store into X
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d) Logically add (@RF) words X and C; store into X.

Assume two 8-bit items of data are packed into the left and right halves of a 16-bit word (X).
To unpack these two items into the low order 8 bits of two separate 16-bit words (A and B), per-

form the following steps using the individual functions available within MAPFNS:
a) Create MASK containing 8 low order bits equal to 1 and the 8 high order bits equal to 0
b) Right shift (RSHIFT) word X, eight bits; store into A
c} Logically multiply (ANDF) word X by MASK; store into B.

In the preceding example, the word X remains unchanged since the functions return the

requested modified result in a computer register.
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1.4 SYSTEM BLOCK DATA SUBPROGRAM (SEMDBD)

NASTRAN contains a master block data program (SEMDBD) which is responsible for defining and
initializing (root segment) common blocks. The common blocks referenced in SEMDBD are either
Executive common Q}ocks (XFIAT, XXFIAT, XFIST, etc.) which require initial values, or general
information common blocks (SYSTEM, NAMES, TYPE, etc.) which are referenced by many modules. The
source listing for SEMDBD identifies the common blocks, and it documents the data which are
initialized, via comments. In addition, the Executive common blocks are documented in section 2.4
and the non-Executive common blocks in section 2.5. Certain parameters in these common blocks
contain machine dependent values such as word size, number of BCD characters per word, etc.

These values are set by subroutine BTSTRP (section 3.3.2) by identifying the machine on which

the NASTRAN program is currently operating and setting the values accordingly.
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‘ 1.5 THE OPEN CORE CONCEPT

1.5.1 Introduction

The design philosophy of the NASTRAN system dictated a completely open ended design whenever
possible. NASTRAN was to have the flexibility to operate on a second generation machine with a
32K core (the IBM 7094/7040 DCS) as well as the largest of the IBM $/360 series of computers, and
take complete advantage of the additional core storage without major program changes. The use of
a fixed dimension for large arrays was outlawed since this automatically restricted the size of
a problem that could be solved. Instead, modules were to be programmed to allocate space as
required and to use spill logic to transfer data to scratch files if complete core allocation was
inpossible. In this manner, a problem might cause spill logic to be used on a computer with

limited core storage, but not on a computer with a larger core storage capacity.

1.5.2 Definition of Open Core

The definition of open core is: a contiguous block of working storage defined by a labeled
. common block whose length is a variable determined by the WNASTRAN Executive function C@RSZ. The
implementation of this definition by the module writer consists of the origining of a labeled
common block at the end of his overlay segment. This labeled common block contains a dimensioned
variable of length 1. C@RSZ returns the number of words of core available between his open core

origin and the end of core. The module writer can now write his program as if he had dimensioned

his array by that number. In actuality, he is extending beyond the area reserved for the array
into an area reserved for the job but not currently used by the segment. UWhen implementing this

concept, care must be taken to assure that the system does not use this area.

1.5.3 Example of an Application of Open Core

Figure 1 demonstrates the use of open core by two subroutines, A and B. By some means,
which are machine dependent and are discussed in section 5, an end point is established for open
core. The length of open core is then the difference between this end point and the labeled
common block. In the example shown, subroutine A will have more open core available to it than

B does.
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SUBR@UTINE A SUBR@UTINE B
COMMBN // XX COMMGBN // XX
CoMMaN /AX/ Z(1) COMMPN /BX/ Z(1)
INTEGER CPRSZ INTEGER C@RSZ
NZ = CPRSZ(Z(1),XX) NZ = CPRSZ(Z(1),XX)
Dp 10T =1, N D@ 10 I = 1,NZ
10 Z(I) = I 10 (1) = 1
RETURN (]
.
END ]
RETURN
END
SUB. A
/AX/
SUB. B
Open core for SUB. A

/BX/

Open core for SUB. B

/7XX

Blank common

establishes the end of
open core for some
machines (see section 5),

\End of open core
available for this
job.

Figure 1. A example of the use of open core.
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1.6  NASTRAN INPUT/OUTPUT
1.6.1 Introduction

The particular (IBM 7094, IBM S/360, Univac 1108, CDC 6600) operating system input and out-
put files provide the required data connection between NASTRAN, the input data decks and the
printed output. Utility subroutines XRCARD (section 3.4.19) and RCARD (section 3.4.20) convert
special NASTRAN input card formats to standard FPRTRAN data words easily handled by all NASTRAN
input processors. Printed output is generated through FPRTRAN formatted write statements. A1l
internal data block input/output is handled by GIN@, the system of NASTRAN general purpose input/
output routines. GINg provides the required manipulation to tailor the variable length logical
data records needed by most NASTRAN modules to fixed length records available on all direct access

mass storage hardware.

1.6.2 Use of the Operating System Input File

The system input file is read only by the following routines within the NASTRAN Preface:

1. SEMINT (see section 3.3.3) reads the first card and processes it using utility

XRCARD if it is the NASTRAN card (see section 6.3.1).

2. The Executive Control Deck containing free-field cards is read and processed by XCSA

(section 4.2) using the XRCARD utility.

3. The Case Control Deck containing free-field cards is read and processed by IFP1

(section 4.3) using the XRCARD utility.

4. The Bulk Data Deck containing fixed-field cards is read by XS@RT (section 4.4). This

data is subsequently processed by IFP (section 4.5) using the RCARD utility.
These card conversion utilities (XRCARD and RCARD) provide respectively all the free-field
and fixed-field data card processing required by NASTRAN.

1.6.2.1 Use of the Subroutine XRCARD (See Section 3.4.19)

XRCARD interprets NASTRAN free-field data cards and processes the fields into a sequential
buffer that can be easily handled by subsequent modules. Free-field data consist of series of
data items separated by suitable delimiters and punched in non-specific card columns. Data

items may include alphanumeric, integer, and various types of real variables. Field delimiters

1.6-1 (12-1-69)



NASTRAN PROGRAMMING FUNDAMENTALS

may include the comma, slash, parenthesis, and blanks. For details regarding data ard delimiter '
usage and the format of the sequential output buffer, see the XRCARD subroutine description in

section 3.4.19.
1.6.2.2 Use of the Subroutine RCARD (See Section 3,4.20)

RCARD interprets NASTRAM fixed-field data cards and processes the fields into a sequential
buffer that can be easily handled by subsequent modules. Fixed-field data consist of data items
punched within specific card fields., Each eighty-column card is divided into an eight-column
ID field (for the card mnemonic) followed by either eight eight-column data fields or four
sixteen-column data fields. A special character (asterisk or plus) within the ID field determines
when the card is to be interpretecd as containing sixteen-column fields. The last eight columns
of the card are for continuation mnemonics used by XS@RT and are not processed by RCARD. The
data item within the ID field must be alphanumeric. The data items within all other fields may
include alphanumeric, integer, and various types of real variables. For cetails regarding data

and the format of the sequential output buffer, see the RCARD subroutine description in

section 3.4.20. ’

1.6.3 Use of the Operating Syster: Output File

Although NASTRAN printed output is formed and placed onto the system output file through
use of standard FPRTRAN formatted write statements, two basic NASTRAN design concepts prohibit
every operating module from generating printed output. Firstly, since the FBRTRAN I/@ package for
output generation occupies a sizable block of computer memory, this package is generally positioned
by loader directives within specific output oriented segments, rather than within the root segment
of the overlay, to reduce the total memory requirement. Secondly, because many functional modules
generate the same or similar diagnostic and information messages, a NASTRAN message writer (MSGWRT)

was developed to centralize message text and thus prevent duplications within many separate modules.

For the reasons previously discussed, NASTRAN output generation is restricted to a specific
class of modules which can reside within an output oriented segment below the 1ink root segment.
These segments will contain the output producing modules such as the Qutput File Prucessor (@FP-
section 4.70), the Message Writer (MSGWRT - section 3.4.26), and the various table and matrix
printers (TABPT - section 3.4.29, MATPRT - section 4.71, etc.) along with the output titling
(PAGE - section 3.4.24) and necessary FPRTRAN I/p packages. ‘
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‘ 1.6.4 GIND

GIN@ is a collection of subrcutines which prcvide for all input anc output operations within
NASTRAN except reading data from the resident system input file and writing data on the resident
system output and punch files. These latter operations are accomplished through FPRTRAN formatted
read/write statements. NASTRAN programs perform input/output operations by making the following

calls to GIN@ entry points:

1. PPEN (see section 3.4.2)

PPEN initiates activity for & file (unless the data block assigned to the file is purged, in
which case an alternate return is given). A working storage area (GIN@ buffer), for use by
GIN@, is assigned (allocated) by the calling program thus providing optimum allocation of
storage by the calling program. This working storage area is reserved for use by GIN@ until
activity on the file is terminated by a call to CL@SE (see paragraph 4 below). On each of
the NASTRAN computers, the working storage area allocated by the calling program is separate

from the actual physical I/@ buffer,

‘ 2. WRITE (see section 3.4.3)

WRITE writes a specified (by the calling program) number of words on a file. The block of

words to be written may comprise an entire logical record or portion of a logical record.
3. READ (see section 3.4.5)

READ returns to the calling program a specified (by the calling program) number of words from
the logical record at which the file is currently positioned. READ may be used to trans-

mit an entire logical record or portion of a logical record.
4, CLPSE (see section 3.4.4)

CLPSE terminates activity for a file. The working storage area assigned at PPEN is released.

The file is repositioned to the load point if requested.
5. REWIND (see section 3.4.8)

REWIND repositions the requested file tc the load point. The file must be “"open", i.e. a

REWIND operation is requested subsequent to a call to @PEN and prior to a call to CL@SE.

6. FWDREC (see section 3.4.6)
. FWDREC repositions the requested file one logical record forward.
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7. BCKREC (see section 3.4.7) ‘

BCKREC repositions the requested file one logical record backwards.

8. SKPFIL (see section 3.4.10)

SKPFIL repositions the requested file forward or backward N Togical files where N is specified

by the calling program.
9, E@F (see section 3.4.9)
EQF writes a logical end-of-file on the requested file.

The basic unit of I/@ in NASTRAN is a logical record. The length of a logical record is
completely variable and may range from one word to an arbitrarily large number of words. For
NASTRAN matrix data blocks, the convention was adopted that each column of the matrix would com-
prise one logical record. For NASTRAN data blocks containing tables, no rigid convention exists.

Typically each logical record contains one table of a specific type.

The logical record concept provides greatest ease in prcgramming. However, since these

records must be stored on a physical device such as a drum, disk or tape, the characteristics of the
device must be taken into consideration. The bulk of NASTRAN data is stored on drums or disks. ‘
For both these devices the common unit of organization is a track, which stores a fixed number

of words. Thus, there is a conflict between the variable length GIN® records and the fixec

length tracks.

Tnis conflict is resolved by blocking. GIN@ acts as the interface between the device and
the NASTRAN program. Using this technique, the program itself need not be concerned with device
considerations (which would create machine dependent code). GINP has been parameterized so that

different devices may be eesily accommodated,

Basically, blocking provides for the reading and writing of fixed-length blocks. The length
of a block is a function of the device. It may be one track, one-half track or other integral
division of a track (tut never more than one track). Because of the relatively large time to
access a given position on a track (due to the rotational speed of the device and/or mechanical
movement of the head to the track), a block size equal to one full track is the most desirable.
However, lTimitations in the amount of storage available to hold the blocks in core is a second

consideration.
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Since logical record lengths are variable but the length of records physically read or
written is fixed, logic must be provided to accommodate this situation. This logic is provided

in the GIN@ routine, which allows for the following cases:

1. Multiple logical records per block

2. Multiple blocks per logical record

The method by which physical input and output of blocks is accomplished by GIN@ is machine
dependent. On the IBMY 7094, IPEX is used. On the IBM S/360, FPRTRAN binary read/write statements
are used, On the Univac 1108, NTRAN is used. On the CDC 6600, SC@PE macros are used. These
implementation differences are transparent to the NASTRAN applications programmer (functional
module writer). The systems programmer who is interested in implementation details on the various

machines is referred to section 5.
1.6.4.1 GIN@ File Names

The names of files input as arguments to the GINP routines listed above may be alphabetic

(BCD, of the form 4HXXXX ) or integer.

A GIN@ file name is BCD if the file contains permanent Executive tables or data blocks. A
list of these files for a particular NASTRAN run resides in the permanent portion of the FIST

Executive table. The following list presents all current Executive files with their BCD file

nNames :

File BCD File Name

Data Po;;—;}le PoOL

New Probler Tape NPTP ‘
01d Problem Tape aPTP

BCD Plot Tape PLT1

Binary Plot Tape PLT2

User's Master File UMF

New User's Master File NUMF

User Input File INPT .
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Functional modules should not access these permanent Executive files. Functional modules ‘
access the files on which their input, output and scratch data blocks reside by internal integer
GING file names. Prior to calling a functional module, the link driver routine, XSEMi, calls
subroutine GNFIST (GNFIST is called exclusively by XSEMi) to generate the FIST Executive table.
For each input, output or scratch data block required for operation of a module (this information
being contained in the @SCAR entry), GNFIST searches the FIAT to find the data block. If the data
block is in the FIAT and a file has been assigned to it, an internal GIN® file number denoting the
data block and a pointer (index) to the entry in the FIAT is placed in the FIST. The following
convention is used for internal GINg file numbers: input data blocks -- 100 + position in the
@SCAR entry; output data blocks -- 200 + position in the @SCAR entry; scratch data blocks -- 301
through 300 + n where n = number of scratch data blocks as defined in the MPL. (The position in
the PSCAR entry is the position in the DMAP instruction). If the data block is in the FIAT and is
purged, no entry is placed in the FIST. For example, consider the following DMAP calling sequence

for functional module XYZ:

XYz A,8,C/D,E,F,G/V,N,PARMT/V,N,PARM2 $ .

The data blocks input to the module are A, B and C; the data blocks output from the module are

D, E, F and G; the module's parameters are PARM1 and PARM2. Note that internal scratch files are
not mentioned in the DMAP calling sequence. The number of scratch files for a module is defined

in the Module Property List (MPL) Executive table (see section 2.4) and is communicated to the
Executive System via the @SCAR. Details on the syntactical rules of DMAP are given in section 5 of

the User's Manual.

In order to read the input data block B, the GIN@ file number internal to XYZ is 102; in
order to write data block D, the GING file number is 201, The third of, say, five scratch data
blocks is referenced by XYZ through the GIN@ file number 303,
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1.7 NASTRAN MATRIX ROUTINES
1.7.1 Introduction

The requirement that NASTRAN handle large structural analysis problems implies that NASTRAN
should be able to manipulate and store large matrices efficiently and effectively. In general,
the matrices generated in the displacement approach tend to be sparse (i.e., the number of non-
zero terms in any column of a matrix is small compared to the order of the matrix). The NASTRAN
matrix routines, ADD, MPYAD, DEC@IMP, etc., which are described in section 3.5, are optimized as
much as possible to take advantage of matrix sparsity and thus eliminate many unnecessary operation
on zero elements. In order to aid in these operations and to make effective use of auxiliary

storage, a packing scheme was devised to store only the non-zero terms in a column,

1.7.2 Matrix Packing and Unpacking

The need for a matrix packing routine can be seen by computing the auxiliary storage required
to hold a 10,000 order matrix which is 1% dense (i.e., the average number of non-zero terms in
a column is 100). With no packing technique, 108 words of storage are required to hold the
matrix. Using the NASTRAN packing routines, a maximum of 2 x 108 words of storage are required

if the terms are scattered, and 106 words are required if the terms occur in a band.

The subroutines BLDPK, INTPK, PACK, and UNPACK, along with their additional entry points,
provide the matrix packing/unpacking capability of NASTRAN. The user should refer to the des-
criptions of these subroutines in sections 3.5.1 through 3.5.4 for a detailed description of the

packing logic.

Matrices are stored by columns, and subroutines PACK/UNPACK provide the ability to pack/
unpack a complete column. The capability is also provided to pack/unpack a column from the first

non-zero element to the last.

An added feature of the packing routines is that subroutines BLDPK and INTPK provide the
capability of packing/unpacking one element at a time. By use of INTPK, a matrix can be read
element-by-element, such that an entire matrix can be processed without any appreciable core
storage requirements. Likewise, by using BLDPK, a matrix can be built one element at a time. This

is an extremely important feature to routines that must process matrices when storage is limited.
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1.7.3 The Nested Vector Set Concept Used to Represent Components of Displacement '

In constructing the matrices used in the Displacement Approach, each row and/or column of a
matrix is associated closely with a grid point, a scalar point or an extra point. Every grid point
has 6 degrees of freedom associated with it, and hence 6 rows and/or columns of the matrix. Scalar
and extra points only have one degree of freedom. At each point (grid, scalar, extra) these degrees
of freedom can be further classified into subsets, depending on the constraints or handling
recuired for particular degrees of freedom. (For example in a two-dimensional problem all "z"
degrees of freedom are constrained and hence belongs to the s (single-point constraint) set).

Each degree of freedom can be considered as a "point", and the entire model is the collection of

these one-dimensional points.

Nearly all of the matrix operations in displacement analysis are concerned with partitioning,
merging, and transforming matrix arrays from one subset of displacement components to another.
A1l the components of displacement of a given type (such as all points constrained by single-point
constraints) form a vector set that is distinguished by a subscript from other sets. A given

component of displacement can belong to several vector sets. The mutually exclusive vector sets,

the sum of whose members are the set of all physical components of displacements, are as follows:

u_ points eliminated by multipoint constraints,

u. points eliminated by single-point constraints,

u_ points omitted by structural matrix partitioning,

u. points to which determinate reactions are applied in static analysis,

the remaining structural points used in static analysis (points left over),

Ug extra degrees of freedom introduced in dynamic analysis to describe control systems etc.

The vector sets obtained by combining two or more of the above sets are (+ sign indicates

the union of two sets):

U =u_ t+tu

a v o the set used in real eigenvalue analysis,

= u +
Ud u

a o the set used in dynamic analysis by the direct method,

= +
Ug = u u

a o’ unconstrained (free) structural points,

U, = U + Ugs all structural points not constrained by multipoint constraints,

u =u_ +u

g n o all structural (grid) points including scalar points,
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|
3 up = ug + U, all physical points.

In dynamic analysis, additional vector sets are obtained by a modal transformation derived

from real eigenvalue analysis of the set u,. These are:
£ rigid body (zero frequency) modal coordinates,
‘ ¢ finite frequency modal coordinates,
£ =&t Eps the set of all modal coordinates.

One vector set is defined that combines physical and modal coordinates. That set is

U = Ei + Ugs the set used in dynamic analysis by the modal method.

The nesting of vector sets is depicted by the following diagram:

lio ru
g
? Up

The data block USET (USETD in dynamics) is central to this set classification. Each word of
USET corresponds to a degree of freedom in the problem. EFach set is assigned a bit in the word.
If a degree of freedom belongs to a given set, the corresponding bit is on. Every degree of free-
dom can then be classified by analysis of USET. The common block /BITP@S/ relates the sets to bit

numbers.
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Two types of operations occur repeatedly. The first is the partitioning or sort operation. .

Examples are:

and

u ‘-ﬂn_l (3)
{ g} & l u, j '

These operations can be completely described by a "partitioning" vector whose length corresponds

to the length of the major set (the ug set in Equation 1) and whose elements are zeros or ones

depending on whether a degree of freedom belongs to the upper (the Uy set in Equation 1) subset
or the Tower (the U set in Equation 1) subset. Such a partitioning vector can be constructed

by subroutine CALCV, which is described in section 3.5.5. This cperation is described throughout
the documentation by the notation USET (UG,UN,UM) where UG (ug) is the major set, UN (un) is

the zero set, and UM (um) is the one set. The partitioning vector generated by subroutine CALCV
js input to the matrix routine PARTN (section 3.5.6) to perform operations similar to those in

Equations 1 and 2 and is input to the matrix routine MERGE (section 3.5.6) to perform operations

similar to that in Equation 3,

1.7.4 Processing of Matrices

Matrices in NASTRAN can be divided in two general types: core held matrices such as the
x6's generated by the element routines and data block held matrices such as those output by
functional modules. There are many routines to assist the programmer in the processing of both
types of matrices. Incore matrices can be processed by GMMATD (Section 3.4.32), GMMATS (Section
3.4.33), INVERD (Section 3.4.34) and INVERS (Section 3.4.35). Data block held matrices can be

processed at several levels. The most general is through the matrix packing and unpacking ‘
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routines (BLDPK, PACK, INTPK and UNPACK). The next level of generality is provided by the matrix
subroutines such as ADD, PARTN, MERGE, TRNSP, MPYAD, SDC@MP, DECPMP, CDC@MP, FBS, GFBS, and INVTR.
The functions provided by these routines can also be activated by a simple subroutine call through
such routines as SSG2A, SDR1B, SSG2C, SSG2B, SSG3A, SPLVER, FACTPR and TRANP1. This third form is

by far the most convenient and error free method for the novice NASTRAN applications programmer.
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1.8 GENERATION OF MATRICES

The Structural Matrix Assembler (SMA) modules generate the stiffness, structural damping,
mass and damping matrices for the structural model. SMA1 generates the stiffness matrix exclusive
of general elements, [Kgg]’ and the structural damping matrix, [Kgg]; SMA2 generates the mass
matrix, [Mgg], and the damping matrix, [ng]; and SMA3 generates the final stiffness matrix,
[Kgg], by generating a matrix for each gereral element in the model, and successively adding
these matrices to [Kgg]. Other matrix generation modules are: 1) DSMG1, which generates the
differential stiffness matrix, [Kgg]’ for use in the Static Analysis with Differential Stiffness
Rigid Format and in the Buckling Analysis Rigid Format; 2) PLAl, which generates the stiffness
matrix for linear elements, [Kgg]’ for use in the Piecewise Linear Analysis Rigid Format; 3)

PLA4, which generates the stiffness matrix for nonlinear elements, [Kgg], for use in the Piecewise
Linear Analysis Rigid Format; 4) MTRXIN, which provides a two-fold capability: a) to provide

for direct input matrices such as control systems in the dynamics Rigid Formats, and b) to provide
the DMAP user a capability of converting matrices input on DMIG bulk data cards to NASTRAN

matrix format; and 5) the IFP module which provides the user the capability of converting

matrices input on DMI bulk data cards to NASTRAN matrix format. Detailed information on each

of these modules can be found in section 4, Module Functional Descriptions. The central role

that the ECPT data block plays in the formation of the structural matrices generated in modules

SHAT, SMA2, DSHG1, PLAY and PLA4 is explained in the following subsections.

1.8.1 The ECPT Data Block

NASTRAN embodies a lumped element approach, i.e., the distributed physical properties c¢f a
structure are represented by a model consisting of a finite number of idealized substructures
or elements that are interconnected at a finite number of points. An element will affect terms
in the matrices only in rows and columns related to its interconnected points. Hence each
column of these matrices may be formed using only elements connected to the grid or scalar point

associated with that column.

The Table Assembler (TA1) module constructs the Element Connection and Properties Table
(ECPT) data block for use in the generation of these structural matrices. Each record of the
ECPT corresponds to a grid point or a scalar point of the model, and, conversely, every grid

point or scalar point of the model corresponds to a record of the ECPT. The point to which a
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record of the ECPT corresponds is called the pivot point of the record. Each record contains the
connection and properties data for all elements connected to the pivot point. Hence data for an

element will appear n times, where n is the number of points defining the element.

1.8.2 Structural Elements

The basis for the structural matrices in NASTRAN are the finite structural and scalar elements.
Each element generates matrix terms connecting and connected to the grid and scalar points given
on its input connection card (e.g., CR@D). A structural element generates 6 by 6 matrix parti-
tions related to the six degrees of freedom of each connecting grid point. A scalar element

generates one term for each connection.

The stiffness matrix, [K], for a structural element consists of a 6 by 6 partition for each
combination of the connected grid points. For example, a BAR or R@D element is connected to two
grid points, “a" and "b". The stiffness matrix partitions are: [Kaa]’ [Kab], [Kba] and [Kbb].

A triangular element (e.g., TRMEM) is connected to three points. It will generate nine partitions:

[Kaa]’ [Kab]’ [Kac]’ [Kba]’ [Kbb]’ [Kbc]’ [Kca]’ [ch] and [ch]‘
Although the actual equations for the element stiffness, mass and damping matrices are ‘

different for each element, the solutions follow a definite pattern. The element connection,

orientation and property data are given in the ECPT data block. The coordinate system data for

orienting the global coordinates at each grid point are given in the CSTM data block. The

material properties are given in the MPT and DIT data blocks. A utility routine, PRETRD, is
available to fetch coordinate system data, and a utility routine, PREMAT, is available to fetch

material properties.

1. An element coordinate system is calculated using the locations of the grid points.
Using these data a matrix, [E], is formed, which transforms displacements from element

coordinates to basic coordinates.

2, The stiffness matrix may be formed in element coordinates using many methods. For the
simple elements (e.g., RPD) the terms are direct functions of the geometry, properties and
material coefficients of the element. For some elements the matrix is first formulated in
terms of generalized coordinates, {q}, usually the coefficients of a power series. In

general cocrdinates, the matrix is [Kq]. Transformation matrices, [Hi]’ are generated to
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transform the displacements at the grid points in element coordinates {u}, to the general

coordinates {q}.

3. The global coordinate system orientation matrix, [T], for each grid point is calculated.

4. The stiffness matrix partition for the columns related to point j and the rows related to

point i is [Kij]' In general it is formed by the equation

T T . T
[k = [7 1 LEXH 1 IR0 DLET T M

In order to generate a particular partition, [Kij]’ it is often necessary to generate [K].
Only those partitions [Kij]’ where 1 is the pivot point and j = 1,2,...,n (n being the number of
grid points associated with the element), are useful for the current ECPT record being processed.
The unused partitions are recalculated and used when j # i appears as a pivot point in a sub~
sequent ECPT record. An alternate procedure for matrix generation, which is not used, would be
to calculate all of the element matrices once and store them on an auxiliary file for future use
The alternate procedure is less efficient for iarge problems, where efficiency
really counts, because the recalculation time is less than the time required to recover element

matrices from the auxiliary file.

1.8-3




TERMINATION PHILOSOPHY AND DIAGNOSTIC MESSAGES
1.9 TERMINATION PHILOSOPHY AND DIAGNOSTIC MESSAGES

Certain restrictions are placed upon the functional module writer with regard to run
termination and error diagnostics. This is necessary in order to complete certain functions

upon terminating and to maintain uniformity with regard to diagnostic messages.

A functional module writer is required to utilize a message writer (MSGWRT, section 3.4.26)
to print all of his messages. In this manner similar message formats do not have to be dunlicated
in each module. Also, in order to avoid placing the I/@ conversion routines and the lengthy
format statements in the root segment, the message writer is restricted to its own overlay segment,
Communication between the module and the message writer is via a queued message concept.
Subroutine MESAGE (section 3.4.25) is called to store the message parameters. In the case of a
fatal message, a dump is taken if a DIAG 1 card is present in the Executive Control Deck, and
PEXIT (section 3.4.22) is called. For non-fatal messages, the message is queued and control

given back to the user. The message queue is printed after each module is executed.

T
FY

pus 4

order for any routine to terminate the current execution, a call to PEXIT must be made.
PEXIT handles all the functions necessary to wrap up the run: flushing output buffers, printing

queued messages, and punching the last card of the checkpoint dictionary.
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‘ 1.10 RESTARTS IN NASTRAN

NASTRAN is designed to run large problems with Tong running times. Even with the best of
computer systems, a hardware, operator, or system failure is not uncommon for long running jobs.
At the same time, the large volumes of data and the complexity of the structures that can be
modeled and analyzed using NASTRAN make it highly likely that user input data errors will occur.
Many of these errors are of a subtle type, meaning that they cannot be immediately detected in
the NASTRAN Preface by the modules which process the data decks. To deal with these problems, and
to save machine time on runs which abort because of data or system errors, NASTRAN has a sophisti-
cated checkpoint and restart capability (see section 3 of the User's Manual for a discussion of
restarts from the user point of view). The overall design philosophy for restart is twofold. A
restart selectively executes only the modules necessary to accomplish a user-input data change.
The user is able to change any part of his problem including structural model changes, additional
cases, or more output requests. At the same time restarts are automatic as far as user interference
is concerned. The user need only checkpoint (see section 1.2.3.5) his original run and submit
changes to the original run on subsequent runs. The user does not have to analyze the effect of
his changes. In addition the selective nature of restart allows the program to proceed with
implicit errors (errors present in the data but not yet identified) until no further valid progress
can be made., The work accomplished to this point is not lost, but rather only the table or matrix
data block in error must be corrected to allow the program to proceed. Much error checking can be
deferred until the actual module using the data is in control. The remainder of this section will

explain the program mechanics by which restart is accomplished.

In NASTRAN there are four general types of restarts. Unmodified Restart (UMR), Psuedo HModified
Restart (PMR), Modified Restart (MR), and Rigid Format Switch (RFS). Note that in the User's Manual
UMR's and PMR's are described together as Unmodifed Restarts. These classifications are for des-
criptive and internal purposes. The user need not know anything about which type is which. The
basic characteristics of each type will be described below. An Unmodified Restart results when the
user simply resubmits a problem with no data changes. It is used to continue a solution from the
point of interruption. Presumably the problem aborted previously due to time expiring, machine
error, system error, etc. The restart dictionary (created while checkpointing) is processed, and
the solution is started again at the last re-entry point (after the last successful checkpoint).

A Psuedo Modified Restart occurs when the user requests additional output from the program which

simply requires the re-execution of an output module such as the Structure Plotter, the Grid Point
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Weight Generator, or the Stress Data Recovery module etc. The numerical solution is not affected .
by these modules; only output is generated. Note that a PMR is the common case since printer out-
put, plotter output, etc. is usually requested. A true UMR is rare. On a PMR, output modules are
re-executed to display requested output, and then the problem is continued at the re-entry point.
A ffue odified Restart occurs when some numerically significant data change. The modules which
process this type of data must be re-executed. These modules are re-executed to regenerate their
output data blocks based on the new data, and the problem is continued at the re-entry point. A
Rigid Format Switch is a special form of iodified Restart in which a problem changes from one
solution type to another. One example would be: a user has solved for the static solution on
Rigid Format 1 and now wants to find the normal modes by using Rigid Format 3. This may or may
not require data changes., The key difference here is that the re-entry point cannot be used to
determine the proper place to restart, The technique by which a RFS is accomplished is to re-
execute the final modules on the new Rigid Format and let the File Name Table chain the solution

back to the proper restart point.

To understand, in general, how the above types of restart are implemented, it is necessary to
consider the Module Execution Decision Table (MEDT), which is associated with each Rigid Format. .
The Module Execution Decision Table is a table which has one entry for every DMAP instruction in the
Rigid Format. Each entry is 5 words long; each word contains 31 bits. For convenience, these bits
are numbered sequentially from left to right with the numbers 1 through 155. If the entry in the
MEDT for a module has, say, bit 55 turned on, this module will be executed whenever a card or data
block change associated with bit 55 occurs on a restart. The Card Name Table associates bits of
the MEDT with selected bulk data card names, Case Control selections and parameter names. The File
Name Table associates bits of the MEDT with selected data block names. For consistency, bits 1
through 62 for each entry in the MEDT are reserved for the Card Name Table, and bits 94 through
155 are reserved for the File Name Table. The following example illustrates the use of these tables
in determining the effects of changing a bulk data card on a Modified Restart. Suppose the F@RCE
bulk data card is to be changed when executing Rigid Format 1. The table in section 3.2.3.1 of
the User's Manual associates bit 60 with the FPRCE card. The decision table for bits 1 through 62
is shown in section 3.2.3.3 of the User's Manual. DMAP modules BEGIN, FILE, FILE, GP3, SAVE, PARAM,
PURGE, CHKPNT, SSG1, CHKPNT, EQUIV, etc., will be executed since bit 60 is on for each,

There is one more table, the Rigid Format Switch Table, which is constant for all Rigid ‘

Formats, and hence resides in Preface module XCSA. The Rigid Format Switch Table associates with
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‘ each Rigid Format a bit for each entry in the MEDT: bit 63 is associated with Rigid Format 1, bit

64 is associated with Rigid Format 2, etc. If the restart involves a Rigid Format change, the bit
in the decision table which is set is the bit corresponding to the Rigid Format of the previous

execution,

Each part of the NASTRAN Preface contributes to processing the information for a restart.
XCSA extracts and stores the Card Name Table, the File Name Table, the Module Execution Decision
Table, the DMAP sequence and the Rigid Format Switch bit if any. These are written in the XCSA
Executive Control Table (see section 2.4.2.5) on the New Problem Tape for later use by module XGPI.
IFP1 compares the current CASECC data block with the one submitted on the previous run (a copy of
CASECC is stored on the 01d Problem Tape for this purpose). Three types of changes are noted by
IFP1:

1. Changes in data set selection such as Load set, SPC set, etc.;
2. The occurence of output requests for printer, plotter, etc.;
3. Changes in the Tooping structure of the problem.

The results of this analysis are stored in common block /IFPXO/. Each bit in /IFPX0/ is associ-
ated with a key name. These names will appear in some Rigid Format's Card Name Table. /IFPX0/
contains one bit for every unique entry in the Card Name Table. /IFPX1/ contains these names

in order given by /IFPXO/. Thus, bit 135 in /IFPX0/ corresponds to the key word, LPAD$. If bit
135 is on (non-zero), the status of LPAD$ has changed on this restart. XSPRT analyzes the bulk
data card changes in a similar manner, setting the proper bits in /IFPX0/. IFP applies cértain
logical rules to combinations of the bits. XGPI then analyzes this information in the following
manner. For each bit in /IFPX0/ the BCD equivalent is extracted from /IFPX1/. This mnemonic

is searched for a match in the Card Name Table. If a match occurs, the appropriate bit in a master
module execution mask is turned on. After all changes have been processed, the master mask is
Togically multiplied (logical and) with each module execution entry. A non-zero results indicates

that this mcdule is to be executed.

A1l bits in /IFPX0/ are classified as either significant to the soluticn or as only reflecting

output requests. If only output request bits are on, a PMR is indicated. If the restart is a

Modified Restart, one further table look-up may be necessary: the resulting DMAP sequence deter-

mined from the execution flags of the modules may not have the required input data blocks. (A1l
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input data blocks must first appear as output data blocks). If this should be the case (most often ‘
caused by switching rigid formats), the File Name Table is consulted to determine which bits are on

and hence which modules should be re-executed to generate the missing data blocks. The resulting

DMAP sequence causes the selective execution of only those modules necessary to reflect the data

changes and complete the requested solution,
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. 2.1 INTRODUCTION

This section contains descriptions of a) those NASTRAN data blocks which appear in one or
more Rigid Formats (section 2.3), b) Executive tables maintained by the NASTRAN Executive System

(section 2.4), and c) Miscellaneous tables used by more than one module (section 2.5).

Data blocks that appear in Rigid Formats are structural problem oriented and reside on
physical files. A file is "allocated" to a data block, and a data block is "assigned" to a file.
The Executive Segment File Allocator (XSFA) Module is the "administrative manager" of files for

NASTRAN.

Executive Tables have true executive functions in the sense that they are not oriented to a
particular problem solution or even to structural analysis in general. They may be core resident

or may reside on physical files,

Miscellaneous tables are common blocks which are used by the Executive System and/or a
particular class of modules (e.g., /GPTA1/ is used only by modules GPi, GPZ, GP3 and TAY).
. Common blocks that are used for intra-module communications are documented in section 4, Module

Functional Descriptions.

Section 2.2.1 contains an index for data block descriptions sorted on data block names, and
section 2.2.2 contains an index for data block descriptions sorted on the names of modules from
which they are output. Alphabetical indexes are given for Executive table descriptions and

miscellaneous table descriptions at the beginning of sections 2.4 and 2.5 respectively.
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‘ 2.2 DATA BLOCK DESCRIPTIONS - GENERAL COMMENTS AND INDEXES

Data block descriptions have been organized so that all data blocks output from the same
module are grouped together. The name of each data block is given, and the data block is
classified as a matrix or a table. A data block is classified as a matrix only if it is in
NASTRAN matrix form, that is, generated by one of the NASTRAN matrix packing routines, PACK or
BLDPK, the latter having secondary entry points BLDPKI, ZBLPKI and BLDPKN. A1l other data blocks

are classified as tebles.

Following a data block's name and classification is a brief description of its contents,
followed by its format if it is a table. Since all matrices are in standard NASTRAN packed
format a repeated description of the format is unnecessary for matrices. Each data block has a
header record (consisting in general of two BCD words) which is the alphanumeric name of the data
block as it appears in a Rigid Format, and this heacer record is designated "Record 0" in table
formats. For those few data block which contain more than these two BCD words in their header
record, e.g., SLT, GPTT, DLT, the contents are described expiicitiy. The conventions used for
describing the types of words in records of tables are: R implies real; I implies integer; B
‘ implies BCD, four characters per computer word left adjusted with the remaining characters, if
any, filled with BCD blanks; and L implies a "logical™ -- not in the FPRTRAN sense -- word which

is a mask of bits, right adjusted.

There is associated with each data block a six word control block called a trailer. Trailer
information is "written" by the module which outputs the corresponding data block and can be
“read" by any module accessing the corresponding data block as input. If a module "writes" a
zero trailer for a data block, this implies no data was written in the data block. If a module
“writes" a non-zero trailer, this implies data was written in the data block. Non-zero trailer
information is often used by modules to allocate core storage before reading the corresponding
data block, Trailer information for each data block is stored in and retrieved from the FIAT
Executive table (see section 2.4.1.2) by the utility routines WRTTRL (write trailer) and RDTRL
(read trailer), which are described in section 3.4.16. While residing in the FIAT, a trailer

is stored in 6 half-words; each half-word consists of 16 binary digits.

Trailer information is standardized for matrix data blocks, not standardized for table data

blocks. The format of a matrix trailer is as follows:
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tiord 1 = number of columns = N
Word 2 = number of rows =M
Word 3 = form = 1 square matrix

2 rectangular matrix

1
rumber of rows

3 diagonal matrix ﬁ
4 lower triangular matrix
5 upper triangular matrix

6 symmetric matrix

{n

1
7 row vector ‘lM

number of rows

8 identity matrix
Word 4 = type = 1 elements of the matrix are real single
precision
2 elements of the matrix are real double
precision

3 elements of the matrix are complex single

precision .
4 elements of the matrix are complex double

precision.
Word 5 = maximum number of non-zero words (rather than non-
zero matrix elements) in any one column (e.g., if a real
double precision matrix is diagonal and non-zero word 5 = 2)

Word 6 = not defined

Word 5 is dependent upon the structural model and the user's grid point sequencing rather than on

any intrinsic property of the matrix and is therefore not described in this report.

The lower case letters, e.g., g, n, m, s, 0, %, etc., used as subscripts designate the sub-
sets of displacement to which the root symbol (e.g., [K], for a stiffness matrix) applies. The
reader is referred to section 3 of the Theoretical Manual and to section 1.7 of the Programmer's

Manual for further details.
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‘ 2.2.1 Index for Data Block Descriptions Sorted on Data Block Names

Section Number Data Block Name Output From Module Page Number
2.3.40.3 ABFL MTRXIN 2.3-142
2.3.47.2 AUTP RANDZM 2.3-180
2.3.2.11 AXIC IFP 2.3-29
2.3.18.9 BAA SMP1 2.3-72
2.3.41.2 BDD GKAD 2.3-143
2.3.54 BDPRRL BMG 2.3-194
2.3.17.8 BFF SCE1 2.3-68
2.3.10.2 BGG SHA2 2.3-58
2.3.3.5 BGPDT GP1 2.3-34
2.3.49.2 BHH GKAM 2.3-183
2.3.16.4 BN MCE2 2.3-66
2.3.27.7 BQG SDR1 2.3-85
2.3.41.8 B2DD GKAD 2.3-145

‘ 2.3.40.3 32pp MTRXIN 2.3-142
2.3.1.1 CASECC IFP1 2.3-1
2.3.39.1 CASEXX CASE 2.3-141
2.3.42.2 CLAMA CEAD 2.3-146
2.3.50.1 CPHID DDR 2.3-184
2.3.27.11 CPHIP SDR1 2,3-86
2.3.3.4 CST™ GP1 2,3-33
2.3.27.9 DELTAPG SDR1 2.3-86
2.3.27.10 DELTAQG SDR1 2.3-86
2.3.27.8 DELTAUGY SDR1 2,3-85
2.3.2.7 DIT IFP 2.3-21
2.3.29.7 DLT DPD 2,3-119
2.3.21 DM RBMG3 2.3-77
2.3.2.9 DYNAMICS IFP 2.3-25
2.3.8.3 ECPT TAl 2.3-53

2.3.34.4 ECPTNL PLA1 2.3-135

‘ 2.3.38.2 ECPTRL1 PLA4 2.3-140
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2.3.4.1
2.3.2.8

2.3.29.4
2.3.5.4
2.3.2.5
2.3.29.5
2.3.3.2
2.3.8.1
2.3.34.2
2.3.34.3
2.3.37.2
2.3.2.12
2.3.29.9
2.3.8.2
2.3.2.1
2.3.2.2
2.3.2.3
2.3.2.4
2.3.15.1
2.3.41.4
2.3.18.1
2.3.41.5
2.3.8.4
2.3.3.3

2.3.3.1
2.3.29.1

2.3.5.3
2.3.9.3
2.3.7.2
2.3.18.2

2.3.40.1
2.3.33.2

DATA BLOCK AND TABLE DESCRIPTIONS
Data Block iame Qutput From Module Page Nuriber '

ECT GP2 2.3-36
EDT IFP 2.3-24
EED DPD 2.3-116
ELSETS PLTSET 2.3-38
EPT IFP 2.3-16
EQDYN DPD 2.3-118
EQEXIN GP1 2.3-31
EST TA1 2.3-45
ESTL PLAI 2.3-132
ESTNL PLAT 2.3-133
ESTNLI PLA3 2.3-139
FPRCE IFP 2.3-30
FRL DPD 2.3-122
GEI TA1 2.3-53
GEQM IFP 2.3-7
GEPM2 IFP 2.3-8
GEi3 IEP 2.3-13
GE@M4 IFP 2.3-15
GM MCE] 2.3-64
GMD GKAD 2.3-144
Gp SMP1 2.3-70
GED GKAD 2.3-144
GPCT TA1 2.3-54
GPOT GP1 2.3-32
GPL GP1 2.3-31
GPLD DPD 2.3-114
GPSETS PLTSET 2.3-37
GPST SMAT 2.3-56
GPTT GP3 2.3-44
KAA SMP) 2.3-70
KBFL MTRXIN 2.3-142
KBFS DSMG2 2.3-130
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Section Number Data Block Name Output From Module
2.3.33.1 KBLL DSMG2
2.3.33.3 KBSS DSMG2
2.3.32.1 KDAA SMP2
2.3.35.3 KDAAM ADD
2.3.41.1 KDD GKAD
2.3.17.5 KDFF SCE1
2.3.17.6 KDFS SCE1
2.3.31.1 KDGG DSMG1
2.3.16.3 KDNN MCE2
2.3.17.7 . KDSS SCE1
2.3.17.1 KFF SCEN
2.3.17.2 KFS SCE1
2,3.12.1 KGG SMA3
2.3.12.2 KGGL SMA3
2.3.38.1 KGGNL PLA4
2.3.35.1 KGGSUM ADD
2.3.9.1 KGGX SMA1
2.3.34.1 KGGXL PLA1
2.3.49.3 KHH GKAM
2.3.19.1 KLL RBMG1
2.3.19.2 KLR RBMGT
2.3.16.1 KNN MCE2
2.3.18.3 K@gB SMP1
2.3.19.3 KRR RBMG1
2.3.17.3 KSS SCE1
2.3.41.6 K2DD GKAD
2.3.40.1 K2PP MTRXIN
2.3.18.10 K4AA SMP1
2.3.17.9 K4FF SCE1
2.3.9.2 K4GG SMA1
2.3.16.5 K4NN MCE2
2.3.30.1 LAMA READ

2.2-5 (11/1/70)

Page Number
2.3-130

2.3-130
2.3-129

2.3-137
2.3-143
2.3-68
2.3-68
2.3-128
2.3-65
2.3-68
2.3-67
2.3-67
2.3-60
2.3-60
2.3-140
2.3-137
2.3-56
2.3-132
2,3-183
2.3-73
2.3-73
2.3-65
2.3-70
2.3-73
2.3-67
2.3-144
2.3-142
2.3-72
2.3-69
2.3-56
2.3-66
2.3-125
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2.3.20.1
2.3.20.1
2.3.18.4

2.3.18.6
2.3.2.10
2.3.41.3
2.3.5.5
2.3.17.4
2.3.10.1
2.3.49.1
2.3.30.3
2.3.19.4
2.3.19.5
2.3.16.2
2.3.18.8
2.3.18.7
2.3.2.6
2.3.22.1
2.3.19.6
2.3.41.7
2.3.40.2
2.3.29.10
2.3.28.21
2.3.28.17
2.3.28.,10
2.3.42.3
2.3.28.14
2.3.28.20
2.3.28.22
2.3.45.13
2.3.28.19
2.3.45.5
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Data Block Name

Qutput From Module

LBLL
LLL
Lop

MAA
MATP@QL
MDD
MESSAGE
MFF
MGG
MHH

MI
MLL
MLR
MiN
M@AB
M@@B
MPT
MR
MRR
M2DD
M2pPP
NLFT
#BEF1
@BES1
2BQG1
@CEIGS
@CPHIP
PEFBI
PEFCI
PEFC2
PEF1
PEF2

RBMG2

RBMG2
SMP1

SMP1
IFP
GKAD
PLAT
SCE1
SMA2
GKAM
READ
RBMG1
RBMG1
MCE2
SMP1
SMP1
IFP
RBMG4
RBMG1
GKAD
MTRXIN
DPD
SDR2
SDR2
SDR2
CEAD
SDR2
SDR2
SDR2
SDR3
SDR2
SDR3
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Page Number
2.3-75

2.3-75
2.3-70

2.3-7
2.3-28
2.3-143
2.3-39
2.3-67
2.3-58
2.3-183
2.3-126
2.3-73
2.3-74
2.3-65
2.3-72
2.3-71
2.3-20
2.3-78
2.3-74
2.3-144
2.3-142
2.3-122
2.3-108
2.3-104
2.3-97
2.3-147
2.3-101
2.3-107
2.3-109
2.3-172
2.3-106
2.3-164
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2.3.30.4
2.3.28.16

2.3.28.18
2.3.45.12
2.3.28.15
2.3.45.4
2.3.14.1
2.3.11.1
2.3.37.1
2.3.28.5
2.3.43.1
2.3.28.13
2.3.43.5
2.3.43.4
2.3.45.6
2.3.28.7
2.3.45.9
2.3.28.6
2.3.45.1
2.3.28.9
2.3.28.8
2.3.28.12
2.3.45.10
2.3.28.11
2.3.45.2
2.3.28.2
2.3.43.2
2.3.45.14
2.3.43.3
2.3.45.7
2.3.28.1
2.3.43.6

DATA BLOCK DESCRIPTIONS - GENERAL COMMENTS AND INDEXES

Data Block ilames
@EIGS
PESB1

PESCY
PESC2
PEST
PES2
@GPST
PGPUG
PHLES
pPG1
@PHID
@PHIG
PPHIH
@PNL1
PPNL2
pPPCI
@PPC2
@pP1
@pPp2
PQBG1
A
pePC]
pQpC2
#QP1
#QpP2
puBGv1
puDVCI
pubvc2
QuDvl
pubvz
puav1
puHvCY

Output From Module

READ
SDR2

SDR2
SDR3
SDR2
SDR3
GPSP
GPWG
PLA3
SDR2
VDR

SDR2
VDR

VDR

SDR3
SDR2
SDR3
SDR2
SDR3
SDR2
SDR2
SDR2
SDR3
SDR2
SDR3
SDR1
VDR

SDR3
VDR

SDR3
SCR2
VDR

2.2-7 (11/1/70)

Page Number
2.3-126

2.3-103
2.3-105
2.3-11
2.3-102
2.3-163
2.3-63

2.3-59

2.3-139
2.3-92

2.3-149
2.3-100

2.3-166
2.3-88
2.3-154
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Section Humber Data 3lock Name Qutput From Module Page Number ‘
2.3.45.15 puHvCc2 SDR3 2.3-174
2.3.43.7 QUHV VDR 2.3-156
2.3.45.8 puHvV2 SDR3 2.3-167
2.3.28.4 PUPVCT SDR2 2,3-91
2.3.45.11 QuPVC2 SDR3 2.3-170
2.3.28.3 puPV1 SDR2 2.3-90
2.3.45.3 pupPv2 SDR3 2.3-162
2.3.53.2 PAF DDR2 2.3-192
2.3.53.5 PAT DDR2 2.3-193
2.3.33.4 PBL DSMG2 2.3-131
2.3.33.5 P8S DSMG2 2.3-131
2.3.1.2 PCDE IFP1 2.3-3
2.3.44.3 PDF FRRD 2.3-158
2.3.48.2 POT TED 2.3-181
2.3.23.1, 2.3.35.2 PG SSG1, ADD 2.3-79, 2.3-137
2.3.27.2 PGG SDP1 2.3-84 ‘
2.3.23.2 PG1 $SG1 2.3-79
2.3.36.2 PGV 1 PLA2 2.3-138
2.3.30.2 PHIA READ 2.3-125
2.3.42.1 PHID CEAD 2.3-146
2.3.49.4 PHIDH GKAM 2.3-183
2.3.27.4 PHIG SDR1 2.3-84
2.3.42.4 PHIH CEAD 2.3-148
2.3.24.4 PL SSG2 2.3-80
2.3.26.1 PLI SSG4 2.3-83
2.3.6.1 PLATX1 PLAT 2.3-40
2.3.6.2 PLOATX2 PLOT 2.3-40
2.3.5.2 PLTPAR PLTSET 2.3-37
2.3.5.1 PLTSETX PLTSET 2.3-37
2.3.48.5 PNLD TRD 2.3-18¢
2.3.48.7 PNLH TKD 2.3-182
2.3.24.2 PR SSG2 2.3-80 ‘
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‘ Section Number Data Block Name Qutput from Module Page Number
2.3.26.2 P@1 SSG4 2.3-83
2.3.44.4 PPF FRRD 2.3-158
2.3.28.25 PPHIG SDR2 2.3-112
2.3.48.4 PPT TRD 2.3-182
2.3.24.3 PS SSG2 2.3-80
2.3.47.1 PSDF RANDPM 2.3-179
2.3.29.8 PSDL DPD 2.3-121
2.3.44.2 PSF FRRD 2.3-158
2.3.48.3 PST TRD 2.3-181
2.3.28.24 PUBGV1 SDR2 2.3-1
2.3.28.26 PUGV SDR2 2.3-113
2.3.28.23 PUGV1 SDR2 2.3-110
2.3.27.6 0BG SDR1 2.3-85
2.3.27.3 QG SDR1 2.3-84

‘ 2.3.36.3 Qa1 PLA2 2.3-138
2.3.27.15 QP SDR1 2.3-87
2.3.27.12 QpPC SDR1 2.3-86
2.3.24.1 QR SSG2 2.3-80
2.3.13.1 RG GP4 2.3-61
2.3.25.6 RUBLV SSG3 2.3-82
2.3.25.3 RULV SSG3 2.3-81
2.3.25.4 RUGV SSG3 2.3-81
2.3.3.6 SIL GP1 2.3-35
2.3.29.2 SILD DPD 2.3-114
2.3.55.1 SIP PLTTRAN 2.3-194
2.3.7.1 SLT GP3 2.3-41
2.3.29.6 TFPPQL DPD 2.3-119
2.3.29.1 TRL DPD 2.3-124
2.3.27.5 UBGV SDR1 2.3-85
2.3.20.4 UBLL RBMG2 2.3-76

‘ 2.3.25.5 UBLV SSG3 2.3-82
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Section Number Data Block Name Output from Module Page Number ‘
2.3.33.7 UBP@v DSMG2 2.3-131
2.3.441 UDVF FRRD 2.3-158
2.3.50.2 UDV1F DDR1 2.3-184
2.3.53.3 UDV2F DDR2 2.3-192
2.3.48.1 upvT TRD 2.3-181
2.3.50.3 upviT DDR1 2.3-184
2.3.53.6 ubvat DDR2 2.3-193
2.3.53.1 UEVF DDR2 2.3-192
2.3.53.4 UEVT DDR2 2.3-192
2.3.27 .1 uav SDR1 2.3-84
2.3.36.1 UGV1 PLA2 2.3-138
2.3.44.5 UHVF FRRD 2.3-159
2.3.48.6 URVT TRD 2.3-182
2.3.20.2 ULL RBMG2 2.3-75
2.3.25.1 uLv SSG3 2.3-81
2.3.27.14 upy SDR1 2.3-87
2.3.27.13 UPVvC SDR1 2.3-87
2.3.18.5 ugp SMP1 2.3-71
2.3.25.2 ugpv SSG3 2.3-81
2.3.13.3 USET GP4 2.3-61
2.3.29.3 USETD DPD 2.3-115
2.3.1.3 XYCDB IFP1 2.3-4
2.3.46.2 XYPLTFA XYTRAN 2.3-178
2.3.46.3 XYPLTF XYTRAN 2.3-178
2.3.46.4 XYPLTR XYTRAN 2.3-178
2.3.46.1 XYPLTT XYTRAN 2.3-175
2.3.46.5 XYPLTTA XYTRAN 2.3-178
2.3.33.6 YBS DSMG2 2.3-131
2.3.13.2 YS GP4 2.3-61
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2.2.2  Index for Data Block Descriptions Sorted Alphabetically by Module

Section Number Module Page Number Section Number Module Page Number
2.3.35 ADD 2.3-137 2.3.6 PLOT 2.3-40
2.3.54 BMG 2.3-194 2.3.5 PLTSET 2.3-37
2.3.39 CASE 2.3-14 2.3.55 PLTTRAN 2.3-194
2.3.42 CEAD 2.3-146 2.3.47 RANDOM 2.3-179
2.3.50 DDR1 2.3-184 2.3.19 RBMG1 2.3-73
2.3.53 DDR2 2.3-192 2.3.20 RBMG2 2.3-75
2.3.29 DPD 2.3-114 2.3.21 RBMG3 2.3-77
2.3.31 DSMG1 2.3-128 2.3.22 RBMG4 2.3-78
2.3.33 DSMG2 2.3-130 2.3.30 READ 2.3-125
2.3.44 FRRD 2.3-158 2.3.17 SCE1 2.3-67
2.3.41 GKAD 2.3-143 2.3.27 SDR1 2.3-84
2.3.49 GKAM 2.3-183 2.3.28 SDR2 2.3-88

‘ 2.3.3 GP1 2.3-31 2.3.45 SDR3 2.3-160
2.3.4 GP2 2.3-36 2.3.9 SMAT 2.3-56
2.3.7 GP3 2.3-41 2.3.10 SMA2 2.3-58
2.3.13 GP4 2.3-61 2.3.12 SMA3 2.3-60
2.3.14 GPSP 2.3-63 2.3.18 SMP1 2.3-70
2.3.11 GPWG 2.3-59 2.3.32 SMP2 2.3-129
2.3.2 IFP 2.3-5 2.3.23 SSG1 2.3-79
2.3.1 IFP] 2.3-1 2.3.24 S$SG62 2.3-80
2.3.15 MCE1 2.3-64 2.3.25 SSG3 2.3-81
2.3.16 MCE2 2.3-65 2.3.26 SS64 2.3-83
2.3.40 MTRXIN 2.3-142 2.2.8 TA1 2.3-45
2.3.34 PLAT 2.3-132 2.3.48 TRD 2.3-181
2.3.36 PLA2 2.3-138 2.3.43 VDR 2.3-149
2.3.37 PLA3 2.3-139 2.3.46 XYTRAN 2.3-175
2.3.38 PLA4 2.3-140
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2.3 DATA BLPCK DESCRIPTIONS

2.3.1 Data Blocks futnut Irom ‘lodule IEP]

2.3.1.1 CASECC (TABLE)
Descripticn

Case Control Data Tahle
Table Fermat

Record Word

g

0
1

DOONIUTDWN —

vt md

[
N et
HF—GH’—-‘HHHHHHHH

~N
o™
mHHF—(HHl—ﬂHHHHHH!—‘H}—QHMHHHMHHHHH

70 B

Item

tieader record

Subcase number

Multipoint constraint set
Sinale-point constraint set
External static load set

Real eigenvalue extraction set
Element deformation set
Thermal Toad set

Thernal material set

Transient initial conditions
lon-linear lcad output set

Gutput media selection - 1 = print, 4 = punch
j Format of output - 1 = rpeal
2 = real/imag
3 = mag/phase

If word 12< 0, SPRT2 is reques ted
Dynamic load set

Freauency response set

Transfer function set

Symmetry flag

Seme

Same

Same

Same

‘./7
_,
@

Same

Same

Time

}
|
|
|
-
|
;
|

2.3-1

as

as

as

as

as

as

as

10-12 for lead cutput

10-12 for displacement outnut

10-12 for stress cutput

10-12 for force output

10-12 for acceleration outrut

13-12 for velocity outnut

10-12 for forces of constraint output

step set selection for transient problem

32 words of TITLE
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Record derd Tyne Item
71 B
. 5 32 words of SUBTITLE
102 5
103 B
) 5 32 words of LABEL
134 5 _
135 I Structure plotter flag
136 Axisymmetric set - CASINE = 2
SINE =1
FLUID = 2
137 I Number of harmonics to output
138 I Differential stiffness coefficient set
}23 E Name of K2PP matrix
}2; g }Name of M2PP matrix
}22 g }Name of B2PP matrix
145 I OUTPUT frequency set selection
146 Not defined
147 Not defined
148 I Complex eicenvalue extraction set
149 I Structural damping table set
150 1 Inertia relief set (Force method only)
151 1
152 I } Same as 10-12 for solution set displacements
153 1
154 1
155 1 Same as 10-12 for solution set velocities
156 I
157 I
158 I } Same as 10-12 for solution set accelerations
159 I
160 I Hon-linear load set in transient problems
161 I Delete set (Force method only)
162 Mot defined
163 I Random analysis set
164 1 Piecewise linear coefficient set
165 Not defined
166 1 Length of symmetry sequence (LSEM)
167 R
R } Coefficients for symmetry seouence
166+LSEN R
167+ SE™! 1 Set ID
168+LSE!N I Length of the set (LSET)
T169+LSEY
Set menmbers
169+LSE+LSET I

ihete

The above record is repeated for each subcase and symmetry combination.

2.3-2 (11/1/70)



DATA BLOCK DESCRIPTIONS

‘ Table Trailer

Word 1
Word 2
word 3
Yorcd 4
Werd 5
word ©

[ LI I I [N | I 1§
NONONO

2.3.1.2 PCDB {T2BLE)

Description

Plot Control Data Table for the structure plotter.

Table Format

Record Ites:
9 lieader record

1 The data here is the XRCARD translation of the Structure Plotter

Packet cards in the Case Control Deck (See Subroutine Description
for XRCARD). There is one record for each physical card.

ot
i+ End-of-file

Table Trailer
‘ Words 1 through 3 are zero
Herd 4 = 7777

“erd 5 and Yerd & are zero
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2.3.1.3  XYCDB (TABLE) ‘

Description

XY Output Control Data Block.

Record one contains the subroutine IFP1XY interpretations of the XY plot output request
case control data cards. Record two contains an N by 6 matrix stored by rows and sorted such that
the columns are in sort left to right. N is the total number of combinations specified by the
XY-plot-request case control data cards.

Table Format

Record Word Type Item
0 Header record
1 1-Last Mixed IFPIXY interpretations of the XY-output-requests,
translated for rapid processing by the XYTRAN
module.
2 1 I Subcase number (0 implies all)
2 I Vector request type
3 I Point or element ID repeats
4 I Combonent rows
5 I XY output type
6 I Destination code
Notes
1. 1 = Displacement
2 = Velocity
3 = Acceleration
4 = Single-point forces of constraint
5 = Load
Vector request type = 6 = Stress
7 = Force
8 = Adisplacement
9 = Avelocity
10 = Aacceleration
11 = Nonlinear Force
2. 1 = Response
XY output type = 2 = PSDF
3 = AUTP
3. 1 = Print
2 = Plot
3 = Print, plot
Destination code = 4 = Punch
5 = Print, punch
6 = Plot, punch
7 = Print, plot, nunch

4. Either of records 1 and 2 may be null, however they will always exist.

Table Trailer

Words 1-5 = nonzero
Word 6 = one
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2.3.2 Data Blocks Output From Module IFP.

Module IFP (Input File Processor, part of the NASTRAN Preface) processes the Bulk Data Deck
sorted by module XSPRT and writes the following data blocks that appear in one or more Rigid
Formats: GE@M1, GEPM2, GEPM3, GEPM4, EPT, MPT, DIT, EDT, DYNAMICS, MATP@PL. Each of these data

blocks has the usual 2-word BCD header record.

Fach data block contains bulk data card images or modified card images of a subset of bulk
data card types. Each logical record of each of the above data blocks contains all the data of a
particular card type. If a card type is not present in the Bulk Data Deck, there is no record.
For each card type present, 3 words are written as header information for the record. Then for
every logical bulk data card of that type in the Bulk Data Deck, a card image or a modified card
image is written sequentially in the record. Following the last data record, a final three word

record is written; the data values are all 65535.

The first two words of the header information of each record are used by entry point LPCATE
of subroutine PRELPC. The third word of the header information is the card number used by the IFP

programmer to reference tables internal to the IFP module.

LPCATE is used by routines that wish to read data blocks output by the IFP. The second word

of the header information portion of each record corresponds to a bit position in a 96-bit, 6-word
data block trailer, each word containing 16 bits. If a routine requests LPCATE to locate (position)
the file to) a particular card type, LBCATE will determine if the card type is present by interro-
gating the corresponding bit in the trailer, the bit number having been supplied through the calling
sequent to LPCATE. If the bit is zero, the card type is not present and LPCATE executes a non-
standard RETURN. If the bit is one, the card type is present and L@CATE uses the first word of the
header information, also supplied through the calling sequence, to find the proper logical record

(card type).

Since the Bulk Data Deck is sorted alphabetically before IFP processes it, and since IFP
processes the deck sequentially, the order of the card types in each data block is alphabetical.
It should be noted that when two trailer bit numbers are given in the description for a card type,
this implies that: (1) the card is a "multi-entry" card type (more than one logical card on one
physical card, e.g., CELAS3, CELAS4, CR@PD, CTUBE); (2) these card types may or may not be sorted

with respect to the primary field, in the above examples element identification; and (3) a module
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accessing these card types must know whether or not they are in sort. If they are in sort, the

second bit number is set to 1; if they are not in sort, the second bit number is set to O.

Card type formats correspond to a typical card entry in the logical record allocated to a
card type. A number (literal) in a card type format implied that the IFP has placed this number
in its output buffer before writing the information on the file and that this number is not on the
bulk data card itself. The mnemonics used in the card type formats correspond to the mnemonics
in the bulk data card section of the NASTRAN User's Manual. It is advised that anyone using the
information on the following pages secure a copy of this section of the User's Manual for cross

reference purposes.

IFP also generates the AXIC and FPRCE data blocks, the Parameter Value Table (PVT) and writes
Direct Matrix Input (DMI) and Direct Table Input (DTI) cards on the Data Pool File. The AXIC data
block, whose presence implies a conical shell (a unique structural element) problem solution, a
hydroelastic analysis problem, or an acoustic problem, is processed by the Preface modules IFP3,
IFP4 and IFP5. The PVT, which is an Executive Table and is documented in Section 2.4, contains

the names and values of all parameters input by means of the PARAM bulk data card. The PVT is
written on the Problem Tape. Each DMI in the Bulk Data Deck is output on the Data Pool File in ’

NASTRAN packed matrix format and is indistinguishcble from any matrix data block pooled by the
XSFA, that is, a matrix trailer is written on the last logical record of the data block. IFP also
stores the name of each DMI on the DPL (see Section 2.4). Similarly, each DTI is output on the

Data Pool File, a table trailer is written, and the name of the DTI is stored in the DPL.

The preface modules IFP3, IFP4, and IFP5 also will generate some of the data on the data
blocks output from IFP. These modules are used to process data cards written by IFP and replace
them with equivalent data blocks. For instance, data card CFLUID2 is initially placed on data
block AXIC by the IFP module. The IFP3 module will generate CFLUID2 elements and add them to
data block GEPM2.
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2.3.2.1 GEPM1 (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
blank 0 0 89
ADUM1 0 0 3
‘ ADUM2 0 0 32
! ADUM3 0 0 51
! ADUM4 0 0 88
ADUM5 0 0 99
ADUM6 0 0 100
ADUM7 0 0 101
ADUM8 0 0 103
ADUM9 0 0 106
CPRDIC 1701 17 6
CPRDIR 1801 18 5
CPRDIS 1901 19 7
C@RD2C 2001 20 9
CARD2R 2101 21 8
CARD2S 2201 22 10
‘ GRDSET 0 0 2
i GRID 450 45 1
SEQGP 5301 53 4

‘ Card Type Formats:

Blank cards are not written.

ADUMi cards are not written. Rather, the contents are coded and stored in words 46-54
of /SYSTEM/ .

CARDIC (6 words) CID 2 1
Gl G2 G3

CPRDIR (6 words) CID 1 1
Gl G2 G3

CPRDIS (6 words) CID 3 1
G1 G2 G3

CARD2C (13 words) CID 2 2
RID Al A2
A3 B1 B2
B3 C1 c2
C3

CPRD2R (13 words) CID 1 2
RID Al A2
A3 B1 B2
B3 C1 Cc2
C3

CARD2S (13 words) CID 3 2
RID Al A2
A3 B1 B2

B3 c1 c2
c3
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2.3.2.1 GEPM1 (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
blank 0 0 89
ADUM1 0 0 3
ADUM2 0 0 32
ADUM3 0 0 51
ADUM4 0 0 88
ADUMS 0 0 99
ADUM6 0 0 100
ADUM7 0 0 101
ADUM8 0 0 103
ADUM9 0 0 106
CARDIC 1700 17 6
CORDIR 1801 18 5
CARD1S 1901 19 7
CARD2C 2001 20 9
CPRD2R 210 21 8
C@RD2S 2201 22 10
GRDSET 0 0 2
GRID 4501 45 1
SEQGP 5301 53 4
. Card Type Formats:
Blank cards are not written.

ADUMi cards are not written. Rather, the contents are coded and stored in words 46-54
of /SYSTEM/ .

CPRDIC (6 words) CID 2 1
Gl G2 G3

CARDIR (6 words) CcID 1 1
G1 G2 G3

CPARDIS (6 words) CiD 3 1
G1 G2 G3

CARD2C (13 words) CID 2 2
RID Al A2
A3 B1 B2
B3 C1 c2
Cc3

CARD2R (13 words) CID 1 2
RID Al A2
A3 B1 B2
B3 C1 c2
c3

CARD2S (13 words) cID 3 2
RID Al A2
A3 B1 B2
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Card Type Formats Cont'd.:

The GRDSET card is not written. Rather, the contents are stored locally for use
when processing the GRID cards.

GRID (8 words) ID cp X1
X2 X3 CD
PS Fp

If a GRDSET card is present, and if any of fields 3, 7, or 8 of any GRID card are blank,
IFP will insert corresponding data fields from the GRDSET card. Only one GRDSET card may appear
in the Bulk Data Deck.

SEQGP (2 words) 1D SEQID
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Card Types and Header Information:

2.3.2.2  GEPM2 (TABLE)

Header Word 1 Header Word 2 Header Word 3

Card Type Card Type Trailer Bit Position Internal Card Number
BAR@R 0 0 179
CAXIF2 2108 21 224
CAXIF3 2208 22 225
CAXIF4 2308 23 226
CBAR 2408 24 180
CDAMP1 201 2 69
CDAMP2 301 3 70
CDAMP3 401 4,92 71
CDAMP4 501 5,89 72
chuM 6108 61 107
CDuM2 6208 62 108
CDUM3 6308 63 109
CDUM4 6408 64 110
CDUM5 6508 65 11
CDUM6 6608 66 112
CDUM? 6708 67 113
CDUM8 6808 68 114
CDUM9 6908 69 115
CELAST 601 6 73
CELAS2 701 7 74
CELAS3 801 8,9 75
CELAS4 901 9,88 76
CFLUID2 8515 85 0*
CFLUID3 8615 86 0*
CFLUID4 8715 87 o*
CHBDY 4208 42 232
CHEXA1 5708 57 219
CHEXA2 5808 58 2720
CMASSIT 1001 10 65
CMASS2 1101 11 66
CMASS3 1201 12,93 67
CMASS4 1301 13,90 68
CMFREE 2508 25 o*
CONMI 1401 14 63
CONM2 1501 15 64
CONR@D 1601 16 47
CQDMEM 2601 26 60
CQDPLT 2701 27 59
CQUADT 2801 28 57
CQUAD2 2901 29 58
CRQD 3001 30,96 48
CSHEAR 3101 31 61
CSLAT3 4408 44 227
CSLPT4 4508 45 228
CTETRA 5508 55 217
CT@RDRG 1908 19 104
CTRAPRG 1808 18 80
CTRBSC 3201 32 54
CTRIAY 3301 33 52
CTRIA2 3401 34 53
CTRIARG 1708 17 79
CTRMEM 3501 35 56
CTRPLT 3601 36 55
CTUBE 3701 37,95 49

*Generated by IFP3, IFP4 or IFPS.
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Card Types and Header Information Cont'd.:

Header Word 1

Header Word 2

Header Word 3

Card Type Card Type Trailer Bit Position Internal Card Number
CTWIST 3801 38 62
CVISC 3901 39,94 50
CWEDGE 5608 56 218
GENEL 4301 43 28
PLOTEL 5201 52,87 11
SPPINT 5551 49 105

Card Type Formats:

The BAR@R card is not written.
processing the CBAR cards.

CAXIF2 (6 words)

CAXIF3 (7 words)

CAXIF4 (8 words)

CBAR (16 words)

EID
RH@

EID
G3

EID
GB
X3
PB
Z3A
3B

G1
B

G1
RHP

G1
G4
N

PID
X1
F
Z1A
718

Rather, the contents are stored locally for use when

G2
N

G2
B

G2
RHP

GA
X2
PA
Z2A
128

If a BARPR card is present in the Bulk Data Deck, any if any of the fields 3, 6, 7, 8, 9 of
any CBAR card are blank, IFP will insert the corresponding data fields from the BARPR card. Only
one BARPR card may appear in the Bulk Data Deck.

CDAMP1 (6 words)

CDAMP2 (6 words)

CDAMP3 (4 words)

CDAMPA (4 words)

CDUMi (variable number of words, depending on

CELAS1 (6 words)

CELAS2 (8 words)

CELAS3 (4 words)

EID
G2

EID
G2

EID
S2

EID
S2

EID
G2

EID
G2
GE

EID
$2
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PID
C1

B
c1

PID

the contents of
PID

C1

K

C1

S

PID

G1
c2

G1
€2

S1

S1

the ADUMi card)

G1
€2

G1
c2

S1




Card Type Formats Cont'd.:

CELAS4 (4 words)

CFLUID2 (6 words)

CFLUID3 (7 words)

CFLUID4 (8 words)

CHBDY (8 words)

CHEXA1 (10 words)

CHEXA2 (10 words)

CMASST (6 words)

CMASS2 (6 words)

CMASS3 (4 words)

CMASS4 (4 words)

CMFREE (5 words)

CONMT (24 words)

CONM2 (13 words)

CONR@D (8 words)

DATA BLOCK AND TABLE DESCRIPTIONS

EID
S2

EID

EID
S3

EID
S3

EID
AF
G3

EID

G5
G8

EID
G2
G5
G8

EID
G2

EID

EID
S2

EID
S2

EID

EID
M11
M31
M4
Ma4
M53
M1
M64

EID
M
X3
122
133

EID
MID

2.3-10 (8/1/72)

S1
S4

FLAG
G1
G4
MID
G6
MID

G3
G6

PID
C1

C1
PID

M65

Im
131

G1
NSM

St

G1
G4
G7

G1
G4
G7

Gl
C2

Gl
c2

S1

S1

S2

CID
M22
M33
M43
M52
M55
M63
M66

CID

I21
132




‘ Card Type Formats Cont'd.:

CQDMEM (7 words)

CQDPLT (7 words)

CQUADY (7 words)

CQUAD2 (7 words)

CRPD (4 words)

CSHEAR (6 words)

CSLPT3 (8 words)

CSLPT4 (9 words)

CTETRA (6 words)

CTPRDRG (7 words)

CTRAPRG (7 words)

CTRBSC (6 words)

CTRIA1 (6 words)

CTRIA2 (6 words)

CTRIARG {6 words)

CTRMEM (6 words)

CTRPLT (6 words)

CTUBE (4 words)

DATA B

EID
G2
TH

EID
G2
TH

EID
G2
TH

EID
G2
TH

EID
G2

EID

EID
G3

EID
G3
EID
G2
EID
G2

EID
G3
MID

EID
G2

EID
EID
G2

EID
G3

EID
G2

EID
G2

EID
G2

LOCK DESCRIPTIONS

PID
G3

PID
G3

PID
G3

PID
G3

PID
PID
G3
Gl
RHP

Gl
64

MID
G3
PID
Al

61
G4

PID
G3

PID
G3

PID
G3

Gl
TH

PID
G3

PID
G3

PID

2.3-11 (8/1/72)

Gl
G4

61
G4

G1
G4

G1
G4

G1
Gl

G4
G2

G2
RHO

61
G4
G1
A2

G2
TH

Gl
TH

Gl
TH

G1
TH

G2
MID

G1
TH

Gl
TH

G1




DATA BLOCK AND TABLE DESCRIPTIONS

Card Type Formats Cont'd.:

CTWIST (6 words) EID PID Gl
G2 G3 G4

CVISC (4 words) EID PID Gl
G2

CWEDGE (8 words) EID MID G1
G2 G3 G4
G5 G6

GENEL (open ended) EID UIl cIl
Uiz CI2 e
UIM CIM -1
M uD1 €D1
un2 ch2 v
UDN CDN -1
N Z11 Z21
122 231 132
733 e ZMM
N S11 S12
e SIN S21
S22 A S2N
. SM1 SM2

SMN
PLATEL (3 words) EID Gl G2
SPPINT (1 word) iD

2.3-12 (8/1/72)




2.3.2.3 GEPM3 (TABLE)

DATA BLOCK DESCRIPTIONS

Card Types and Header Information:

Header Word 1

Card Type Card Type
FPRCE 4201
FPRCE 4001
FPRCE2 4101
GRAV 4401
L@AD 4551
MOMENT 4801
MPMENT1 4601
MPMENT 2 4701
PLPAD 5101
PLPADT* 6909
PL@AD2 6802
QHBDY 4309
RFPRCE 5509
SLOAD 5401
TEMP 5701
TEMPD 5641
TEMPP] 8109
TEMPP2 8209
TEMPP3 8309
TEMPRB 8409

Card Type Formats:

FPRCE (7 words)

FPRCE1 (5 words)

FPRCE2 (7 words)

GRAV (6 words)

LPAD (open ended)

MBMENT (7 words)

MPMENT1 (5 words)

MBMENT2 (7 words)

SID
N3

SID
61

SID
Gl
G4

SID
N1

SID
L1

SID
N3

SID
G1

SID
G1
G4

Header Word 2
Trailer Bit Position

Header Word 3
Internal Card Number

42
40
41

44
61

48
46
47
51

69
68
43
55
54
57
65
81

82
83
84

CID

2.3-13 (8/1/72)

CID
N2

CID
N2

18
20
22
26
84
19
21
23
24
198
199
233
190
25
27
98
201
202
203
204




Card Type Formats Cont'd.:

PLPAD (6 words)

DATA BLOCK AND TABLE DESCRIPTIONS

SID
G2

PLPADI*  Not available

PLPAD2 (3 words)
QHBDY (8 words)

RFARCE (7 words)

SLPAD (3 words)

TEMP (3 words)

TEMPD (2 words)
TEMPP1 (6 words)

TEMPP2 (8 words)

TEMPP3 (24 words)

TEMPRB (16 words)

SID

SID
AF
G3

SID
N3

SID
SID
SID
SID

SID
MX
T

SIb
TO0
12
T3
Z5
T6
8
T9

SID
1B
T'2a
TDa
TCb
TFb

2.3-14 (8/1/72)

FLAG
G1
G4

N1

EID
T

EID
T2

EID
71
T2
Z4
T5
77
T8
710

EID
T'la
T'2b
TEa
TDb

G1

EID

Q
G2

CID
N2

T2
MXY

20
T
73 \
T4 i
26
T7

T10

TA
T'1b
TCa
TFa
TEb




DATA BLOCK DESCRIPTIONS

' 2.3.2.4 GEPMA (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
ASET 5561 76 215
ASET1 5571 77 216
MPC 4901 49 17
MPCADD 4891 60 83
PMIT 5001 50 15
PMITI 4951 63 92
SPC 5501 55 16
SPC1 5481 58 12
SPCADD 5491 59 13
SUP@RT 5601 56 14
UTSET 110 41 167
UISET] 1110 11 176
U2SET 210 2 168
U2SET1 1210 12 177
U3SET 310 3 169
U3SET] 1310 13 178
U4SET 410 4 170
U4SET1 1410 14 186
USSET 500 5 171
USSET] 1510 15 187
UGSET 610 6 172
UBSET1 1610 10 188
U7SET 710 7 173
U7SET] 1710 17 192
U8SET 810 8 174
U8SET1 1810 18 193
U9SET 910 9 175
U9SET 1910 19 194
Card Type Formats:
ASET (2 words) 1D C

The note below concerning the @MIT card applies to the ASET card as well.

ASET1 (open ended) C G G
. G -1

MPC (open ended) SID G c
A G C
A e G
C A -1
-1 -1

MPCADD (open ended) SID S1 S2
cen Sn -1

PMIT (2 words) 1D o

Components can be input in any unique combination of digits 1-6. Output format will be ID
and one digit, the digits for any one entry being in sort.

Example: 1D C
. 12 3516

2.3-15 (8/1/72)




DATA BLOCK AND TABLE DESCRIPTIONS

. Card Type Formats Cont'd.:

Output as:

Tne

The

The

The

The

The

The

PMITT (open ended)
SPC (4 words)

SPC1 (open ended)

SPCADD (open ended)

SUPPRT (2 words)
note above concerning the @MIT

UISET (2 words)
note above concerning the PMIT

UISET1 (open ended)

U2SET (2 words)
note above concernin

U2SET1 (open ended)

U3SET (2 words)
note above concerning the @MIT

U3SET1 (open ended)

U4SET (2 words)
note above concerning the PMIT

U4SET1 (open ended)

USSET (2 words)
note above concerning the @OMIT

USSET1 (open ended)

UBSET (2 words)
note above concerning the PMIT

U6SET? (open ended)

12 1

3 12
12 6

c G

cen G

SID ]

D

SID c

G2 .

-1

SID S1
cee Sn
ID c

S2
-1

card applies to the SUPPRT card as well.

1D C
card applies to the UISET

C G
. G
ID c

card applies to the U2SET

c G
.. G
1D C

card applies to the U3SET

c G
. G
1D C

card applies to the U4SET

c G
- G
1D c

card applies to the USSET

C G
cee G
1D c

card applies to the UBSET

C G
. G

2.3-15a (8/1/72)

card as well.

6
-1

card as well.

G
-1

card as well.

G
-1

card as well.

G
-1

card as well,

G
-1

card as well.



DATA BLOCK DESCRIPTIONS

Card Type Formats Cont'd.:

U7SET (2 words) 1D C

The note above concerning the PMIT card applies to the U7SET card as well.

U7SET1 (open ended) c G G
ves G -1
UBSET (2 words) 1D C

The note above concerning the @MIT card applies to the UBSET card as well.

UBSET1 (open ended) C G G
.. G -1
UISET (2 words) 1D C

The note above concerning the @MIT card applies to the U9SET card as well.

U9SET1 (open ended) C G G
.- G -1

2.3-15b (8/1/72)



DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.5 EPT (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
PBAR 52 20 181
PCONEAX 152 19 147
PDAMP 402 2 45
PDUM1 6102 61 116
PDUM2 6202 62 117
PDUM3 6302 63 118
PDUM4 6402 64 159
PDUMS 6502 65 160
PDUM6 6602 66 161
PDUM7 6702 67 163
PDUM8 6802 68 164
PDUM9 6902 69 165
PELAS 302 3 46
PMASS 402 4 44
PQDMEM 502 5 41
PQDPLT 602 6 40
PQUAD1 702 7 38
PQUAD2 802 8 39
PR@D 902 9 29
PSHEAR 1002 10 42
PT@RDRG 2102 21 121
PTRBSC 1102 11 35
PTRIAY 1202 12 33
PTRIA2 1302 13 34
PTRMEM 1402 14 37
PTRPLT 1502 15 36
PTUBE 1602 16 30
PTWIST 1702 17 43
PVISC 1802 18 31
Card Type Formats:
PBAR (19 words) PID MID A
11 12 J
NSM FE Ci
c2 D1 D2
£l E2 F1
F2 K1 K2
112
PCONEAX (24 words) 1D MID1 T1
MID2 I MID3
T2 NSM Z1
| 12 PHIT PHI2
| PHI3 PHI4 PHIS
PHI6 PHI7 PHI8
PHI9 PHI10 PHIT
PHI12 PHI13 PHIN4
PDAMP (2 words) PID B

2.3-16 (8/1/72)




Card Type Formats Cont'd.:

PDUMi (variable number of words, depending on the contents of the ADUMi card)

PELAS (4 words)

PMASS (2 words)
PQDMEM (4 words)

PQDPLT (8 words) .

PQUAD1 (10 words)

PQUAD2 (4 words)

PRPD (6 words)

PTPRDRG (4 words)

PTRBSC (8 words)

PTRIA1 (10 words)

PTRIA2 (4 words)
PTRMEM (4 words)

PTRPLT (8 words)

PTUBE (5 words)
PTWIST (4 words)

PVISC (3 words)

DATA BLOCK DESCRIPTIONS

PID
S

PID

PID
NSM

PID
MID2
21

PID
MID2
T3
12

PID
NSM

PID
PID
NSM
PID
PID
MID2
71
PID
MID2
T3
12

PID
NSM

PID
NSM

PID
MID2
Al
PID
PID
NS
PID

2.3-17 (8/1/72)

K

MID

MID]
72
MID
NSM

MID

MID

MID

MID

MID1

MID1

NSM

MID

MID

MID1
T2
12

MID
NSM

MID

C1

GE

NSM

T
MID3
71

NSM

™

NSM

T
MID3
71

NSM

fD

c2



DATA BLOCK AND TABLE DESCRIPTIONS

THE INFORMATION FORMERLY ON THIS PAGE

HAS BEEN DELETED
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DATA BLOCK DESCRIPTIONS

THE INFORMATION FORMERLY ON THIS PAGE

HAS BEEN DELETED
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.6 MPT (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type TraiTer Bit Position Internal Card Number
DSFACT 53 10 143
MAT1 103 ] 77
MAT2 203 2 78
MAT3 1403 14 122
MAT4 2103 21 234
MATS 2203 22 235
MATS1 503 5 0
MATTI 703 7 91
MATT2 803 8 102
MATT3 1503 15 189
PLFACT 1103 1 185
Card Type Formats:
DSFACT (open ended) SID B1 B2
- Bn -1
MATI (11 words) MID E G
NU RH® A
TREF GE ST

sC sS ‘
If any one of E, G or NU is blank, it will be computed to satisfy the identity E = 2 (1+NU)G;
otherwise, values supplied by the user will be used.

MAT2 (16 words) MID G11 G12
G13 G22 G23
G33 RHP Al
A2 Al2 T0
GE ST SC
SS

MAT3 (16 words) MID EX EY
EZ NUXY NUYZ
NUZX RHQ GXY
GYZ GZX AX
AY AZ TREF
GE

MAT4 (3 words) MID K 0

MATS (8 words) MID KXX KXY
KXZ KYY KYZ
KZZ 0

MATST (11 words) MID R1 R2
R3 R4 ..
R10

MATT1 (11 words) MID R1 R2
R3 R4 .
R10

2.3-20 (8/1/72)




Card Type Formats Cont'd.:

MATT2 (16 words)

MATT3 (16 words)

PLFACT (open ended)

DATA BLOCK DESCRIPTIONS

MID
R15
MID
R3

R15

SID

2.3-20a (8/1/72)

R1
R4

R1
R4

R2
R2

B2
-1




. 2.3.2.7 DIT (TABLE)

DATA BLOCK DESCRIPTIONS

Card Types and Header Information:

Internal Card Number

Header Word 3

Header Word 1 Header Word 2
Card Type Card Type Trailer Bit Position
TABDMP1 15 21
TABLED1 1105 11
TABLED2 1205 12
TABLED3 1305 13
TABLED4 1405 14
TABLEM] 105 1
TABLEM2 205 2
TABLEM3 305 3
TABLEM4 405 4
TABLES1 3105 31
TABRND1 55 25
Card Type Formats:
TABDMP1 {open ended) )] 0
0 0
0 0
g1 f2
f
n
-1 -1
. TABLED1 {open ended) D 0
0 0
0 0
y: X2
. Xn
-1 -1
TABLED2 {open ended) 1D X1
0 0
0 0
ya X2
ves Xn
-1 -1
TABLED3 (open ended) 1D X1
0 0
0 0
Y1 X2
een X
-1 -1
TABLED4 (open ended) 1D X1
X3 X4
0 0
Al A2
A -1

2.3-21 (8/1/72)

f1
g2

n

162
133
134
140
141
93
94
95
96
97
191




Card Type Formats Cont'd.:

TABLEM1 (open

TABLEM2 (open

TABLEM3 (open

TABLEM4 (open

TABLES1 (open

TABRND1 (open

ended)

ended)

ended)

ended)

ended)

ended)

DATA BLOCK AND TABLE DESCRIPTIONS

2.3-22 (8/1/72)




DATA BLOCK DESCRIPTIONS

THE INFORMATION FORMERLY ON THIS PAGE

HAS BEEN DELETED
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.8 EDT (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
DEF@RM 104 1 81
Card Type Formats:
DEFPRM (3 words) SID EID D

2.3-24 (8/1/72)




DATA BLOCK DESCRIPTIONS

2.3.2.9 DYNAMICS (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
DAREA 27 17 182
DELAY 37 18 183
DLPAD 57 5 123
DPHASE 77 19 184
EIGB 107 1 86
EIGC 207 2 87
EIGP 257 4 158
EIGR 307 3 85
EP@INT 707 7 124
FREQ 1307 13 126
FREQ1 1007 10 125
FREQ2 1107 n 166
NOLINI 3107 31 127
NPLIN2 3207 32 128
N@LIN3 3307 33 129
N@LIN4 3407 34 130
RANDPS 2107 21 195
RANDT1 2207 22 196
RANDT2* 2307 23 197
RLAADY 5107 o 131
RLPAD2 5207 52 132
SEQEP 5707 57 135
TF 6207 62 136
TIC 6607 66 137
TLBADT 7107 71 138
TLPAD2 7207 72 139
TSTEP 8307 83 142
Card Type Formats:
DAREA (4 words) SID P C
A
DELAY (4 words) SID P C
T
DLPAD (open ended) SID S St
L1 S2 L2
ves Sn Ln
-1 -1
PHASE (4 words) SID p C
TH
EIGB (18 words) SID METH@D (2 words) L1
L2 NEP NDP
NDN E NPRM (2 words)
G C 0
0 0 0
0

2.3-25 (8/1/72)




DATA BLOCK AND TABLE DESCRIPTIONS

Card Type Formats Cont'd.:

EIGC (open ended) SID METHPD (2 words)  NPRM (2 words)
G C E
O.al U)al O.bl
W1 3 N1
N %32 W32
02 Wh2 &,
Ne2 Nd2
%an Yan %n
“bn n Nen
Ndn -1 -1
-1 -1 -1
-1 -1

EIGP (4 words) SID o w
M

EIGR (18 words) SID METH@D (2 words)  F1
F2 NE ND
NZ E NORM (2 words)
G C 0
0 0 0
0

EPPINT (1 word) 1D

FREQ (open ended) SID F F
F : F
-1

FREQ! (4 words) SID Fl DF
NDF

FREQ2 (4 words) SID F1 F2
NF

N@ALINT (8 words) SID GI CI
S GJ CJ
T 0

NALIN2 (8 words) SID GI Cl
N GJ CJd
GK CK

NBLIN3 (8 words) SID GI CI
S GJ CJ
A 0

NALING (8 words) SID GI Cl
S GJ CJd
A 0

RANDPS (6 words) SID J K
X Y TID

2.3-26 (8/1/72)




. Card Type Formats Cont'd.:

RANDT1 (4 words)

RANDT2*  Not available
RLPADT (6 words)

RLPAD2 (6 words)

SEQEP (2 words)
TF (open ended)

TIC (5 words)

TLPAD1 (5 words)

‘ TLPAD2 (10 words)

TSTEP (open ended)

DATA BLOCK DESCRIPTIONS

SID
TMAX

2.3-27 (8/1/72)

T0



DATA BLOCK AND TABLE DESCRIPTIONS

2.3.2.10  MATP@QL (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
DMIAX 214 2 221
DMIG 114 1 120
BNDFL 9614 96 0**
Card Type Formats:
Header Informa-
DMIAX {open ended) NAME (2 words) 0 IFp TIN TOUT tion for th
. 0 0 0 ion for the
matrix (9 words)
GJ CJ NJ GI CI NI v*
GI CI NI v*
Non-zero terms of the
. . . . first non-zero column
GI CI NI v*
-1 -1 -1 End of column indicators
GJ CJ NJ GI CI NI V*
GI CI NI y*
’ ’ ’ ’ Non-zero terms of the
second non-zero column
GI Cl NI V*
-1 -1 -1 End of column indicators
6 NJ Gl cI NI v
GI CI NI v*
) ) ’ : Non-zero terms of the
. . ) ) last non-zero column
GI CI NI V*
-1 -1 -1 End of column indicators
-1 -1 -1 End of matrix indicators

*V may be 1, 2, or 4 words depending on TIN.

**Generated by IFP3, IFP4 or IFP5.

2.3-28 (8/1/72)




Card Type Formats Cont'd.:

DMIG (open ended)

GJ

GJd

GJ

-1

*Y may be 1, 2, or

BNDFL {open ended)

cs
M

f

Idgy

DATA BLOCK DESCRIPTIONS

NAME (2 words) 0 IFp TIN

0 0 0

cJ Gl CI v*
Gl Cl y
GI C1 v
a 2

cJ GI cI y*
6l cl v
Gl cI "
-1 A

cJ 6l c1 v
6l cl v
6l cI v*
21 A

-1

4 words depending on TIN.

g o B NPSYM
s 52 NHARM N.....
r z £ C

s o

G, 4

G, %

G3 3

B End of data for fluid point
r z 2 c

s o

étc.

-1 -1 End of Record

2.3-28a (8/1/72)

TRUT Header Information

for the matrix
(9 words)

Non-zero terms of the
first non-zero column

End of column indicators

Non-zero terms of the
second non-zero column

End of column indicators

Non-zero terms of the
Tast non-zero column

End of column indicators

‘ Header Information

'}Fluid point data

Surface grid point
Id's and azimuth
angles.

} Fluid point data



DATA BLOCK DESCRIPTIONS

2.3.2.11  AXIC (TABLE)

Card Types and Header Information:

Header Word 1 Header Word 2 Header Word 3
Card Type Card Type Trailer Bit Position Internal Card Number
Conical Shell
AXIC 515 5 144
CCBNEAX 2315 23 146
FBRCEAX 2115 21 156
MPMAX 3815 38 157
MPCAX 4015 40 149
PMITAX 4315 43 150
PPINTAX 4915 49 152
PRESAX 5215 52 154
RINGAX 5615 56 145
SECTAX 6015 60 153
SPCAX 6215 62 148
SUPAX 6415 64 151
TEMPAX 6815 68 155
Hydroelastic
AXIF 8815 88 212
BDYLIST 8915 89 213
CFLUID2 8515 85 209
CFLUID3 8615 86 210
CFLUID4 8715 87 2N
FLSYM 9115 91 222
FREEPT 9015 90 214
FSLIST 8215 82 206
GRIDB 8115 81 205
PRESPT 8415 84 208
RINGFL 8315 83 207
Acoustic Cavity
AXSLOT 1115 11 223
GRIDF 1215 12 229
GRIDS 1315 13 230
SLBDY 1415 14 231
Card Type Formats:
Conical Shell
AXIC (2 words) H 0
CCPNEAX (4 words) 1D PID RA
RB
FPRCEAX (8 words) SID RID HID1
HID2 S FR
Fp FZ
MPMAX (8 words) SID RID HID1
HID2 S MR
MP MZ

2.3-29 (8/1/72)




Card Type Formats Cont'd.:

MPCAX (open ended)

PMITAX (3 words)
PPINTAX (3 words)
PRESAX (6 words)

RINGAX (4 words)
SECTAX (5 words)
SPCAX (5 words)

SUPAX (3 words)
TEMPAX (4 words)

Hydroelastic
AXIF (open ended)

BDYLIST (open ended)
CFLUID2 (5 words)
CFLUID3 {6 words)
CFLUID4 (7 words)
FLSYM (3 words)

FREEPT (3 words)
FSLIST (open ended)

GRIDB (5 words)

DATA BLOCK AND TABLE DESCRIPTIONS

SID
HID

RID
ID

SID
RID2

It
PHIT

SID

RID

SID
TEMP

CSF
N

RHP
1DF

1D
1D
IDF
D
IDF
M
IDF

RHP
IDF

ID
PS

2.3-29a (8/1/72)

RID
PHI2
RID

HID
RID

-----

-----

HID
RID

HID

-1
-1

PHI

RID1
PHI2

HID

PHI

RHP
NHARM
-1

IDF
-1

IDF

IDF

IDF
RHP
S2

PHI

IDF
-1

CID




‘ DATA BLOCK DESCRIPTIONS

Card Type Formats Cont'd.:

PRESPT (3 words) 1DF 1D PHI
RINGFL (4 words) IDF X1 X2
X3

Acoustic Cavity

AXSL@T (5 words) RHP B N
W M
GRIDF (3 words) 1DG R z
GRIDS (5 words) IDG R z
W IDF
SLBDY (open ended) RHO M 1D1
D2 Leee. e
..... -1 -1

2.3-29b (8/1/72)




DATA BLOCK DESCRIPTIONS

THE INFORMATION FORMERLY ON THIS PAGE

HAS BEEN DELETED
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DATA BLOCK DESCRIPTIONS

‘ 2.3.3 Data Blocks Qutput From Module GP1

2.3.3.1  GPL (TABLE)

Description
Grid Point List.

First Togical record contains a 1ist of external grid and scalar numbers in internal sort.
Second logical record contains pairs of external grid and scalar numbers and sequence

numbers in internal sort.

|
1 Table Format

Record Word
0
|
! 1 1
2 1
2
3

2. Sequence number
on a SEQGP card.

Table Trailer

Word 1

I

Word 2-o

zero,

} 2.3.3.2  EQEXIN (TABLE)

Description

Item
Header record

repeated for each
External grid or scalar number >grid or scalar point
in model

repeated for each
grid or scalar point

in model

External grid or scalar number
Sequence number

End-of-file

1. Internal is implied by word position in ~ecord one.

1003 * external number unless replaced by a new sequence number

3. A1l data words are integers.

number of external grid points + number of scalar points.

Equivalence between external grid or scalar numbers and internal numbers.

First record contains pairs of external grid and scalar numbers and internal numbers in
external sort. Second logical record contains pairs of external gqrid and scalar numbers
ard coded SIL numbers in external sort.
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Table Format

Record Word Item
0 Header record
1 . repeated for each‘
; frterna) grid o scatar number | gig’or scaiar poir
in model
. neated for each
2 1 External grid or scalar number 2 repea .
grid or scalar point
2 10*SIL number + code in model
3 End-of-file

Notes
1. A1l data words are integers.

_ f1 for grid point
2. Code = {2 for scalar point

Table Trailer

Word 1

]

number of grid points + number of scalar points.

Word 2-6

zero.

2.3.3.3 GPDT (TABLE)

Description
Grid Point Definition Table.

One logical record contains 1ist of all grid and scalar points with associated coordinate
system and constraint information. List is in internal sort.

Table Format

Record Word Ttem

0 Header record

1 1 Internal number
2 Coordinate system ID that defines x, y, Z
3 X R P depending on ted f h
4 y)or {o)or| 6] defining coordinate ) repeated for eac
5 7 z ® system grid or scalar
6 Coordinate system ID for displacements
7 Constraint code

2 End-of-file
Notes

1. Words 3-5 are single precision floating point; all other words are integer.
Scalar points are identified by coordinate system ID = -1, and words 3-7 are all zero.

See description of the GRID bulk data card in the User's Manual for a definition of the
constraint code.

4, 1If a single degree of freedom, such as a hydroelastic fluid point, is desired, the
integer -1, is used in position 6.
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Table Trailer

Word 1

number of grid points + number of scalar points.

Word 2-6

"

zero.

2.3.3.4  CSTM (TABLE)

Description

Coordinate System Transformation Matrices.

One Togical record contains all coordinate system transformations. Transformation is from
global to basic by the following formulation:

(1) rectangular

X 1 Tz M3 X Y
y - 21 Tee T3 y * t
/8 "1 32 T3 2/q ts
(2) cylindrical
5]
X T T2 T3 R cos t]
¥y = ra1 To2 T3 R sin © + t,
/B "3 T2 "3 z /q t3
(3) spherical
in ©
X M1 T2 M3 P sin © cos ¢ t1
y = ' rop  Tos p sin 6 sin @ + t2
2/ "31 T3z "33 pcos b 4 ts
Table Format
Record Word Item
0 Header record
1 1 Coordinate system ID
1 = rectangular
2 Coordinate system type< 2 = cy]in@rical ;ggez;gg
3 = spherical coordinate
3-5 ty tos 3 system
6-14

T11s 20 T30 T210 Y220 230 310 U320 T3z

2 End-of-file
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Notes
1. Coordinate system ID and coordinate system type are integers.

2. t; and ri are single precision floating point.

Table Trailer

Word 1 = number of grid points + number of scalar points.
Word 2 = number of coordinate systems.
Word 3-6 = zero.

2.3.3.5 BGPDT (TABLE)

Description

Basic Grid Point Definition Table.
One logical record contains a 1ist of all grid and scalar points in internal sort, with

(for grid points) their x, y, z coordinates in the basic system along with a coordinate
system ID for displacement computations.

Table Format

Record Hord Item
0 Header record
1 1 Coordinate system ID }reneated for each
2-4 Xy ¥, 2 in basic system { qrid or scalar point
2 End-of-file
Notes

1. Coordinate system ID is integer; x, y, z are single precision, floating point.

2. Scalar points are identified by coordinate system ID = -1, and x, y, z = 0.

Table Trailer

Word 1 number of grid points + number of scalar points.

Word 2-6

Zero.,
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Description

SIL (TABLE)

Scalar Index List.

One logical record that contains a 1ist of SIL numbers for each grid or scalar point.

DATA BLOCK DESCRIPTIONS

The 1ist is in internal sort, therefore, internal number is implied by word position

in the record.

Let i

Table Format
Record
0
1

Notes

SIL numbers

Table Trailer

Word 1
Word 2
Word 3-6

internal number, then

SIL1 =

SILi+]

are integers.

1

{

SILi +6 if i
SILi +1if i

Item
Header record

SIL]

SIL
n

End-of-file

Definition of SIL numbers is as follows:

grid point
scalar point

number of grid points + number of scalar points.

degrees of freedom in the g-displacement set.

zero.
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2.3.4 Data Blocks Output From Module GP2

2.3.4.1 ECT (TABLE)

Description
Element Connection Table.

The ECT contains one logical record for each element connection card type that has been
input. Additionally, the ECT contains one logical record for GENEL elements if they have
been input.

Table Format

The ECT is identical in format to data block GE@M2, output from module IFP. A1l
external grid or scalar numbers are replaced by internal numbers. SP@INT data is
not copied on the ECT.

Table Trailer

Identical to trailer on GEQMZ2 data block.
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‘ 2.3.5 Data Blocks Output From “odule PLTSET

2.3.5.1 PLTSETX (TABLE)

Description
User error messages related tc the definition of element nlot sets for the structure plotter,
Table Format
See the description of the ESSAGE tahle, section 2.3.5.5.
Hote
PLTSETX is generated in subroutine SETINP.
Table Trailer

Word 1-5
Word 6

2.3.5.2 PLTPAR (TABLE)
Description
Plot parameters and plot control table.

Table Format

. Record Word Item

0 Header record

1 Dunlicate of the rlot control data block
2 (PCDB) created in the IFP1 module except
3 that all plot set definitions have been
etc. deleted.
Last End-of-file

Note
PLTPAR is generated in subroutine SETINP.
Table Trailer

Word 1-5
Word 6

it n
[on)

2.3.5.3 GPSETS (TABLE)

Description

Grid point sets related to the element nlct sets.
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Table Format

Record Word I1tem
0 Header record
] 1-NSETS Element plot set ID's (integer)
2-(NSETS+1) 1 Number of grid points in an element set
2-(NGP+1) Pointers to the grid points in this element set (inteders)
1 If = 0, the grid point is not in this set

2 If # 0, this is an internal index relative to only the arid
points in this element set (if negative, this arid
point is to he excluded when used to draw deformed
shapes and vectors)

HSETS+2 End-of-file

Notes

1. NSETS = number of element sets

2. NGP = total number of structural grid points

3. GPSETS is generated in subroutines SETINP and CNSTRC
Table Trailer

Word 1-5 = 0

Word 6 = ]

2.3.5.4 ELSETS (TABLE) ‘

Description

Element plot set connection tables.

Table Format

Record Group Word Item
0 Header record
1-NSETS 1-NTYPS 1 Number of grid points per element of a given

element type (integer) Note: If Tess than 3 or
negative, this element type does not define a
closed area,

2-(0+1) Grid point indices relative to all grid points
defining each element of this type (integers)
N+2 Integer zero
NSETS+1 End-cf-file
Notes

1. WSETS = number of element plot sets

2. NTYPS = number of element types rerresented in an element plot set

3. N = number of connection grid points for all elements of a given type in an element

plot set

{number of grid points per element of a given type) X
(number of elements of a given type in an element set)
4, ELSETS is generated in subroutine CNSTRC
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vYord 1-5
Word 6

Table Trailer

i n
-—

2.3.5.5 MESSAGE (TAGLE)

Description

essages to be processed by the message writer medule (PRTMSR).

physical or logical record. This data block is never really created as such, but is included

DATA BLOCK DESCRIPTIONS

so as to exnlain other data blocks such as PL@TX1, PLPTX2, etc., and is referenced in the
Table Formats of these data blocks.

Table Format

Record Word

0

ITtem

Header record

A given logical record in a given physical record can be of two alternate forms

Record Word

i J

(3#1)-(j+32)

Record Word

i J
(3+1)-(J+NLIST)
FHNLISTH]

(JHHLIST+2)-
(G+RLIST#HF+1)

Ttem

1f = -1, -2, -3, -4, -5, or -6, then the next 32 words is a new

title for the 1st, 2nd, 3rd, 4th, 5th, or 6th lines on all
printed pages to follow from this message table (integer)
The 3Z d4-character BCD words for this title

Iten
NLIST = number of list items (integer)
List items (mixed mode)
NF = size of format to be used to nrint these list items

(integer)

Format to be used to print this list (series of consecutive BCD

characters)
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2.3.6 Data Blocks Qutput From *lodule PLAT

2.3.6.1 PLPATX1 (TABLE)
Cescription

User messages from the plot module relative to the undeformed structural shapes
Table Format

See the descripticn of the “ESSAGE table, section 2.3.5.5

Table Trailer

dord 1-5
word G

nn
—

2.3.6.2 PLQATX2 (TABLE)

Description

User messages from the plot module relative to the deformed structural shares cenerated in the
statics analysis

Table Format
See the description of the MLSSAGE table, section 2.3.5.5

Table Trailer ‘

Werd 1-5
yord 6

—_
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2.3.7 Data Blocks Output From Module GP3

2.3.7.1  SLT (TABLE)

Descripticn
Static Loads Table.

The header record of the SLT contains a sorted list of all unique load set ID's contained

on static load cards except the LPAD card itself.

The n logical records that foilow the

header record comprise all static loads data belonging to each of the n load sets, one

Togical record per load set.

Table Format

Record Word Type
0 1-2 B
3 I
2+n 1
1 1,2 I
3
2+m
n
n+l 1,2 I,R
3,4 R,I
5,6 R,I
2k+3,2k+4 i
n+2
Notes

The (n+1)st logical record contains all LPAD cards (if any).

Item

Data block name
Load set 1D,

Load set IDn

Load card type, m

repeated for each
different load card
type belonging to
load set number 1

Load data as function
of load card type...
repeated m times

Same format as record 1
Data belongs to load set number n

Combination load Id, Overall
scale factor

Scale factor, load set ID

Scale factor, load set ID

repeated for
each LPAD
card

-1, -1

End-of-file

1. The SLT is generated in subroutine GP3A.

2. Card type ID's and format for data for each bulk data card type are as follows:

3 = FPRCE]

Word Tyoe

w N —

Item

Internal grid number

Signed magnitude of applied load

Internal grid numbers of grid points
that define direction
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FORCE2

Word Typ Item

e

I Internal grid number

R Signed magnitude of appliec load

I Internal grid numbers of grid points
that define direction

FORCE

Item

Internal grid number

Coordinate system ID

Signed scale factor for applied force
Force components

=

(=]

]

(=9

—
A X = -

o

GRAV

Word Type Item

Coordinate system ID
Gravity vector scale factor
Gravity vector components

00—

M@MENT1

See FPRCET, substituting "moment" for "force".

MPMENT 2

See FPRCE2, substituting "moment" for “force".
MOMENT

See FPRCE, substituting "moment" for "force".
PLOAD

Word Type ITtem
1 R Pressure
2-5 H Internal grid numbers
SLPAD
Word Type Item
1 I Internal scalar number
2 R Applied load
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-
o
"

RFPRCE
Item

Internal grid number

Coordinate system ID

Scale factor

Components of rotation direction vector

x

o

3

Qa

—
00—

o

11

PRESAX
Word Type Item

R Pressure value
I Ring ID's
R
I

1
W

Azimuthal angles
Number of harmonics

O\-{bl\)-—'

3. With the exception of GRAV and PLPAD card types, data of a given card type within a
logical record is in sort on internal grid (or scalar) number at which the load is
applied.

4, If no LPAD cards have been input, the (n+1)st record does not exist.

Table Trailer

Word 1

number of load sets.

Word 2-6 = zero.
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2.3.7.2 GPTT (TABLE)

Description
Grid Point Temperature Table.
The header record of the GPTT contains sorted triples of temperature set ID, default tempera-

ture, and flag. For each temperature set for which temperature data is defined at the grid points
or structural elements, a logical record of the GPTT is present.

Table Format

Record Word Item
0 1-2 Data block name (BCD)
3 Temperature set ID, (integer)
4 Default temperature (floating point) repeated
-1 if no default temperature defined (integer) for each
5 0 if only default temperature for set (integer) Ezﬁperature
>0 record number of temperature data for set
(integer)
1 1 Temperature set ID
2 Element type
3 Element type count of temperature data §$?e2%2m222
(number of values for element ID) types in
4 Element ID b1
problem.
5 Repeats for
Temperature values
. - - all elements
(nonexistent if of element
element ID is neg- .
ative) type in
. problem.
5+count-1
0 Flag indicating end of element data for
element type.
é Same format as record 1
k+1 End-of-file

Notes
1. The GPTT is generated in subroutine GP3D.

2. A temperature set may be defined as consisting only of a default temperature that
applies to all grid points, and thus elements connecting those grid points.

3. A default temperature (if defined) is to apply to all grid points for which a
temperature has not been defined.
Table Trailer

Trailer contains no specific information.
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‘ 2.3.8 Data Blocks Qutput From lodule TAl

2.3.8.1  EST (TABLE)

Description

Element Summary Table.

The EST is a collection of data for all elements of the structural model. It contains one
logical record for each element type. For each-element: connection data, properties data,
basic grid point data and the element temperature are grouped. General elements and elements
that belono to super elements are not included in the EST.

Table Format

Record viord Type Item
0 Header record

1 1 1 Element type repeated

2-1+1 ECT section repeated [ for

i+2-i+j+1 EPT section for each
i+j+2-1+j+k+] BGPDT section each element

itj+k+2 Element temperature ) element type

n+1 End-of-file
iNotes

1. i number of words in ECT section.
J number of words in EPT section.
k number of words in BGPDT section,
2. The number of records in the EST corresponds to the number of separate element types in
the model.

3. The EST is generated in subroutine TAlA,

Summary of EST Formats

ECT Section EPT Section BGPDT Section Total
Element Words
Element wnumoer number Number Temper- Per
_Type Mnemonic of Words of Words of Words ature Element
1 ngr o] 5 8 Yes 17
2 BEAHN 19 19 8 Yes 47
3 TLBE 3 4 8 Yes 16
4 SHEAR 5 3 16 Yes 25
5 TWIST 5 3 16 Yes 25
6 TRIAY 5 9 12 Yes 27
7 TRBSC 5 7 12 Yes 25
8 TRPLT 5 7 12 Yes 25
9 TRMEM 5 3 12 Yes 21
10 CENRAD 8 0 8 Yes 17
11 ELAS1 5 3 0 No 8
12 ELAS2 8 0 0 No 8
13 ELAS3 3 3 0 No 6
14 ELASA 4 0 0 No 4
15 NCPLT 6 7 16 Yes 30
16 QDMEM 6 3 16 Yes 26
' 17 TRIA2 5 3 12 Yes 21
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ECT Section

EPT Section

BGPDT Section

Total

Element Words

Element Number Number Number Temper- Per

Type Mnemonic of Words of Words of Words ature Element

18 QUAD2 6 3 16 Yes 26
19 QUADI 6 9 16 Yes 32
20 DAMP1 5 1 0 No 6
21 DAMP2 6 0 0 No 6
22 DAMP3 3 1 0 No 4
23 DAMP4 4 0 0 No 4
24 VISC 3 2 8 Yes 14
25 MASS1 5 1 0 No 6
26 MASS2 6 0 0 No 6
27 MASS3 3 1 0 No 4
28 MASS4 4 0 0 No 4
29 CANMI 24 0 4 Yes 29
30 CPNM2 13 0 4 Yes 18
31 PLATEL 3 0 8 Yes 12
34 BAR 15 18 8 Yes 42
35 CPNEAX 3 23 8 Yes 35
36 TRIARG 6 0 12 Yes 19
37 TRAPRG 7 0 16 Yes 24
38 TORDRG 6 3 VA Yes 18
39 TETRA 5 0 17 Yes 23
40 WEDGE 7 0 25 Yes 33
41 HEXA1 9 0 33 Yes 43
42 HEXA2 9 0 33 Yes 43
43 FLUID2 6 0 8 No 14
44 FLUID3 7 0 12 o 19
45 FLULD4 8 0 16 No 24
46 MFREE 5 0 3 No 13
47 AXIF2 6 0 8 No 14
8 AXIF3 7 0 12 No 19
49 AXIF4 8 0 16 No 24
50 SLPT3 9 0 12 No 21
51 SLPT4 10 0 16 No 26
52 HBDY 7 0 17 Yes 25
53 DUM1 * * * Yes *
54 DUM2 * * * Yes *
55 DUM3 * * * Yes *
56 DuMa * * * Yes *
57 DUM5 * * * Yes *
58 DUME * * * Yes *
59 DUM7 * * * Yes *
60 DUMS * * * Yes o
61 DUM9 * * * Yes *

*For the durmy elements, DUMI thru DUMI, these values are determined at execution time upon

presence of the respective ADUM1 thru ADUMI bulk data cards.

We have from the ADUMi card thus;

GN
NC

NP

Number of grid points connected by PUMi

Humber of additional connection card values found on the CDUMi card in addition

to the element ID, property or material 1D, and GN = count of grid ID's.

Number of additional property card values, found on the PDUMi card in addition

to the property ID and material ID.
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The number of words in the BGPDT section is then 4 times GN.

The number of words in the EPT section is then 1 + NP if NP is greater than zero,
or is zero otherwise.

The number of words in the ECT section is then 1 + GN if NP is given greater than
zero or is 2 + GN if NP is zero.

The total number of words is then the total of the ECT section plus the EPT section
plus the BGPDT section plus 1 for the temperature.

Detailed EST Formats

ECT section for element type = 2:
Word Type Item

1 I Element ID

2-3 I SIL numbers for grid points 1, 2
4-6 R X, ¥, z (orientation vector)

7 I Coordinate system ID for x, y, z
8-9 I P, P

a>'b

- 1 2 3
10-12 R Za’ Za’ Za

- 1 2 3
13-15 R Zb’ Zb’ Zb -
16-19 R 91, gz9gaagk

ECT Section for element type = 1, 3, 24, 31:

Word Type Item
1 I Element ID
2-3 I SIL number for grid points 1, 2

ECT Section for element type = 4, 5:

Word Type Item
1 I Element 1D
2-5 I SIL numbers for grid points 1, 2, 3, 4
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‘ ECT section for element type = 6, 7, 8, 9, 17:

Word Type Item
1 I Element ID
2-4 I SIL numbers for grid points 1, 2, 3
5 R 8 (degrees)

ECT section for element type = 15, 16, 18, 19:

Word Type Iten

1 I Element 1D

2-5 1 SIL numbers for grid points 1, 2, 3, 4
6 R 8 (degrees)

ECT section for element type = 10:
Word Type Item

1 I Element ID

2-3 I SIL numbers for grid points 1, 2
4 I Material ID

5 R A

6 R J

7 R C

8 R non-structural mass (nsm)

ECT section for element type = 11, 20, 25:

‘ Word Type Item

1 I Element ID

2-3 1 SIL numbers for grid points 1, 2

4-5 1 Component codes for grid points 1, 2
ECT section for element type = 12:
Yord Type Item

1 1 Element ID

2 R Value

3-4 I SIL numbers for grid points 1, 2

5-6 I Component codes for grid points 1, 2
7-8 R Gas S

ECT section for element type = 13, 22, 27:

Hord Type Item
1 1 Element ID
2-3 I SIL numbers for scalar points 1, 2

ECT section for element type = 14, 23, 28:

Hord Type Item

1 I Element ID

2 R Value

3-4 1 SIL numbers for scalar points 1, 2
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ECT section for element type = 21, 26:
Word Type Item

1 I Element ID

2 R Value

3-4 I SIL numbers for grid points 1, 2 -
5-6 I Component codes for grid points 1, 2
ECT section for element type = 29:
Word Type Item

1 I Element ID

2 I SIL number for grid point

3 I Coordinate system ID

4-24 R Mos My s My Moy etc., (6x6 symmetric matrix)
ECT section for element type = 30:
Word Type Item

1 I Element ID

2 I SIL number for grid point

3 I Coordinate system ID

4 R m

5-7 R X 5 X 5 X

1 2 3
8-13 R r o, 1. ,1 ,1 ,1 ,1

11 21 22 31 32 33

ECT section for element type = 34:

Word Type Item
1 1 Element ID
2-3 I SIL values for grid points 1, 2
4-6 R Xis X, X,
7 I Coordinate system ID for X1s Xy X,
8-9 I Pa’ Pb
10-12 R Z1 Z2 Z3
a’ "a’ "a
13-15 R Z1 Z2 ’
b* b Lp
ECT section for element type = 35:
Word Type Item
1 I Element ID
2-3 I SIL values for rings 1, 2
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ECT section

Word

-4

AN —

ECT section

Word

NOYN —

ECT section

Word

()} -\:>I\J--‘
I w

ECT section

Word

wn —

-6

ECT section

Word

-8

ECT section

Word

-10

DATA BLOCK DESCRIPTIONS

for element type = 36:
Type Item
I Element ID
I SIL values for grid points 1, 2, 3
R 8 (degrees)
I Material ID

for element type = 37:

Type Item
I Element ID
I SIL values for grid points 1, 2, 3, 4
R 6 (degrees)
I Material ID
for element type = 38:
Type Item
I Element ID
I SIL values for grid points 1, 2
R A, A
1 2
Not defined
for element type = 39:
Type Item
I Element ID
1 Material ID
I SIL values for grid points 1, 2, 3, 4

for element type = 40:

Type

I
1
I

Item

Element ID
Material ID
SIL values for grid points 1, 2, 3, 4, 5, 6

for element type = 41, 42:

Type

I
I
1

Item

Element ID
Material ID

SIL values for grid points 1, 2, 3, 4, 5,6, 7,8

ECT section for element type = 43:

Type

bt O 2T b

Item

Element ID

SIL values for grid points 1, 2
Density, p

Bulk modulus, B

Harmonic Index, N
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ECT section for element type = 44:

Word Type Item

1 1 Element ID

2-4 I SIL values for grid points 1, 2, 3
5 R Density, p

6 R Bulk modulus, B

7 I Harmonic Index, N

ECT section for element type = 45:

Word Type Item

1 I Element ID

2-5 I SIL values for grid points 1, 2, 3, 4
6 R Density, p

7 R Bulk modulus, B

8 1 Harmonic Index, N

ECT section for element type = 46:

Word Type Item

1 I Element ID

2,3 I SIL values for grid points 1,2
4 R Weight density, p

5 I Harmonic Index, N

ECT section for element tyne = 47:

Word Type Item

1 I Element ID

2,3 1 SIL values for grid points 1, 2
4 R Density, p

5 R Bulk modulus, B

6 1 Harmonic Index, N

ECT section for element type = 48:

Word Type ITtem

1 I Element ID

2,3,4 I SIL values for grid points 1, 2, 3
5 R Density, o

6 R Bulk modulus, B

7 1 Harmonic Index, N

ECT section for element type = 49:

Hord Type Ttem

1 I Element ID

2,3,4,5 ) SIL values for grid poinis 1, 2, 3, 4
6 R Density, p

7 R Bulk modulus, B

8 I rarmonic Index, N
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ECT section for element type = 50:

Word Type Item

1 I Element ID

2,3,4 I SIL values for grid points 1, 2, 3
5 R Density, p

6 R Bulk modulus, B

7 I Number of Slots, M

8 I Harmonic Index, N

ECT section for element type = 51:

Word Type Item

1 1 Element ID

2,3,4,5 I SIL values for grid points 1, 2, 3, 4
6 R Density, p ’

7 R Bulk modulus, B

8 I Number of Slots, M

9 I Harmonic Index, N

ECT section for element type = 52:

Word Type Item

1 1 Element ID

2 B FLAG

3 R H

4 R AF

5-8 I SIL values for grid points 1, 2, 3, 4

ECT section for element type = 53 thru 61:
(Refer to the note under the Table Summary of EST Formats above)

Word Type Item

1 1 Element ID

2 I Material ID (NP=0)

3 thru I SIL values for GN grid points.
(GN+2) (NP=0)

(GN+3) thru Mi xed Additional connection data as determined by
(GN+2+NC) the user-programmer (Present only if NC is

greater than zero)

Note that if NP is given greater than zero, the material ID will appear in the EPT
section and thus words 3 thru (GN+2+NC) will be shifted up by the 1 word removed.
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EPT section for element type = 1:

Word Type Item
1 I Material ID

2 R A

3 R J

4 R C

5 R nsm

EPT section for element type = 2:

Word Type Item
1 1 Material ID

2 R A

3-4 R I,, 1,

5 R J

6 R nsm

7 1 Force Element Code (FE)
8-9 R C,» C,

10-11 R D:, D,

12-13 R E., E,

14-15 R Fi, F»

]6‘]7 D Kia KZ

18 R 1,

19 Not defined
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EPT section for element type = 3:

Word Type Item
1 I Material ID

2 R 0.D.

3 R t

4 R nsm

EPT section for element type = 4, 5, 9, 16, 17, 18:

Word Type Item
1 1 Material ID
2 R t
3 R nsm

EPT section for element type = 6, 19:

Word Type Item

1 I Material ID for membrane

2 R t,

3 I Material ID for bending

4 R I

5 I Material ID for transverse shear
6 R t,

7 R nsm

8-9 R Z,,1,

EPT section for element type = 7, 8, 15:

Word Type Item
1 I Material ID for bending
2 R I
3 I Material ID for transverse shear
4 R t,
5 R nsm
6-7 R 211 22

EPT section for element type = 11, 13:

Word Type Item

W N -

R
R g
R

EPT section for element type = 20, 22:
Word Type Item
1 R B
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EPT section for element type = 24:
Word Type Item
2 R C,

EPT section for element type = 25, 27:
Word Type Item

1 R Me

EPT section for element type = 33:
Word Type Item
1 1 Super element property 1D

EPT section for element type = 34:

Word Type Item
1 1 Material ID
2 R A
3-4 R 1,1,
5 R J
6 R nsm
7 I FE (Force Method only)
8-9 R C,» C,
10-11 R D, D,
12-13 R E, E,
14-15 R Fi» F,
16-17 R Ky K,
18 R I

12

EPT section for element type = 35:

Word Type Item

1 1 Material ID for membrane

2R R T,

3 1 Material ID for bending

4 R 1

5 I Material ID for transverse shear
6 R T,

7 R nsm

8-9 R Z,1,

10-23 R Qi- i=1, 14
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EPT section for element type = 38:

Word Type Item

1 I Material ID

2 R ™

3 R TF

EPT section for element types = 53 thru 61:

(Refer to note under the table Summary of EST Formats above)

Word Type Item

1 I Material ID

2(%2&3) Mixed Property data determined by the user-programmer

The EPT section for element types 53 thru 61 is present only if NP
is greater than zero as described above.
Table Trailer

Word 1 number of elements in model.

Word 2-6 = are undefined.
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2.3.8.2 GEI (TABLE)

Description
General Element Input.

The GEI contains one logical record for each general element in the model.

Table Format

Record Word Type Item

0 Header record

1 1 I ID for general element .
2 I n = nunber of elements in Uj Tist
3 I m = number of elements in UD Tist
4 I SIL value for first UI
3+n I SIL value for nth UI
4+n I SIL value for first UD

not present
+h ifm=20

3+n+m I Sit value for m*" UD
4+n+m
R Elements of Z matrix
3+n+m+n 2
4+n+m+n 2
R Elements of S matrix
3+n+mtn?
+nm
2 Same format as record 1
k Same format as record 1
k+1 End-of-file

Table Trailer

Word 1
Words 2-6

number of general elements in the model.
zero.

2.3.8.3  ECPT (TABLE)

Description

Element Connection and Properties Table.
The ECPT is essentially the EST in a different sort. The ECPT contains one logical record

for each grid or scalar point of the model. Each logical record contains Element Summary Table
data for each element connected to the grid or scalar point.
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Table Format

Record Word
0
1 1
2
3-1+2
i+3-i+j+2
i+j+3-1+j+k+2
i+j+k+3
n+1
Notes

DATA BLOCK AND TABLE DESCRIPTIONS

Item

Header record

SIL number for "pivot" grid

or scalar point (integer)
Element type
ECT section

EPT section connected
BGPDT section to the
Element temperature ) pivot

End-of-file

repeated for
each element

repeated
for

each
grid or
scalar
in the
model

1. Detailed formats are given in the EST writeup (see section 2.3.8.1).

2. If no elements are connected to a grid or scalar point, the record contains only

one word.

Table Trailer

Word 1 = 7
Word 2-6 = are undefined
2.3.8.4 GPCT (TABLE)

Description

Grid Point Connection Table.

The GPCT is a condensation of the ECPT.

scalar point of the model.

It contains one logical record for each grid or
Each logical record contains a 1ist of all grid or scalar

points that are connected (by means of structural elements) to the pivot grid or scalar

point.

Table Format

Record Word
0

1 1

2

3-2+m
n+l
Hotes _

Item
Header record

+ SIL number for pivot grid
or scalar point (integer)

m = number of connected
points (integer)

Sorted list of SIL numbers
of connected points

End-of-file

repeated for each
grid or scalar
in the model

1. If the SIL number for the pivot (first word) <0, then the pivot is a scalar point.

2. If no elements are connected to the pivot (and therefore no other grid or scalar
points), the record contains only one word.
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‘ Table Trailer

Word 1 7

]

Word 2-6

are undefined
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2.3.9 Data Dlocks Cutput From Module SMA]

2.3.9.1 KGGX (#ATRIX)

Description
[Kgg] - Partition of stiffness matrix exclusive of nqeneral elements - q set.

datrix Trailer

humber of columns a

Humber of rows = n
Form = symmetric
Type = real double precision

2.3.9.2 {406 (MATRIX)

Description

[Kgg] - Partition of structural damping matrix - q set.

matrix Trailer

tumber of columns = «a

Humber of rows = q

Form = symmetric

Tyne = real double precision

2.3.9.3 GPST (TABLE)
Gescrintion

Gric Point Singularity Taule

Table Format

Record word Item
0 Header record
1 1 Irder of sinqularity (1, 2, or 3)
2 % = number of SIL numbers that follow
3 SIL]
4 SIL2 Repeated for each
sinqularity
.“1 C
24N JILN
? tnd-of-file

note

A1l entries are inteners.
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‘ Table Trailer

Word 1
Word 2
Word 3
Word 4
Word 5
Word 6

(LI L I | |

undefined

O N = O

DATA BLOCK DESCRIPTIONS

2.3-57



DATA BLOCK AND TABLE DESCRIPTIONS

2.3.10 Data Blocks Qutput From Module SHAZ

2.3.10.1 MGG (MATRIX)

Description

[Mgg] - Partition of mass matrix - g set.

Matrix Trailer

Number of columns = g

Number of rows = q

Form = symmetric

Type = vreal double precision

2.3.10.2 BGG (MATRIX)

Description
[ng] - Partition of damping matrix - g set.

Matrix Trailer

Number of columns = q

Number of rows = q

Form = symmetric

Type = real double precision
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‘ 2.3.11 Data Blocks Output From Module GPWG.

2.3.11.1 PGPWG (TABLE)

Description
Grid Point Weight Generator Putput Table.

Table Format

Record Word Type Item
0 Header record
1 @FP ID record
1 I 1
2 I 13
3 I External ID of grid point about which moments

and interias were calculated. If External ID =0
the basic origin was used.

4-9 Not defined.

10 I 98

11-50 Not defined.

51-146 B 96 words of title, subtitle, and label from
/BUTPUT/

N

PFP data record

1-36 R [MO] 6x6 moment matrix

37-45 R [S] 3x3 matrix

46-49 R Mx, Xx, Yx, Zx

50-53 R My, Xy, Yy, Zy

54-57 R Mz, Xz, Yz, 1z

58-66 R Inertia matrix (3x3)
67-69 R Principal inertias
70-78 R Q matrix (3x3)

3 End-of-file

Table Trailer

Word 1

0
Word 2 = nonzero.

Words 3-6 = 0
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2.3.12 Data tlccks Cutput From 'todule SFA3

2.3.12,1 KGG (MATRIX)

Descrigtion
K -
[ gg]

Matrix Trailer

Number of
Number of
Form
Type

2.3.12,2 KGGL

Description

2
[Keg) -

Matrix Trailer

Number of
Number of
Form
Type

Partition of stiffness matrix - g set, Contains contributions from all elements
in the model, including general elements,

columns = g
rows = g

= symmetric

= real double precision
(MATRIX)

Partition of the stiffness matrix of linear elements - g set, Contains contribu-
tions from all linear elements of the model including general elements, Used only
in Piecewise Linear Analysis,

columns = g
rows = g
= symmetric
= real double precision
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‘ 2.3.13 Data Blocks Output From Module GP4

2.3.13.1 RG (MATRIX)

Description

[Rg] - Multipoint constraint equations matrix.

Matrix Header

Number of columns = g

Number of rows = m

Form = rectangular

Type = real single precision

2.3.13.2  YS (MATRIX)

Description

{YS} - Constrained displacement vector - s set.

Matrix Trailer

Number of columns = 1

Number of rows = s

Form = rectangular

Type = real single precision

2.3.13.3  USET (TABLE)

Description

Displacement set definitions table.

USET contains one logical record. Each word corresponds to each degree of freedom in the
g-displacement set (in internal order) and contains ones in specified bit positions indicat-
ing the displacement sets to which the degree of freedom belongs.

Table Format

Record Word Type Item
0 1-2 B Data block name
3 I SPC set ID
4 1 MPC set ID
1 1 L
n L Mask for nth degree of freedom
2 End-of-file
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Notes ‘

1. Bit positions for the various displacement sets are defined as follows:

Sy sg Llalf]l n}l gl rjo] s|m

22 23 24 25 26 27 28 29 30 31 32

Table Trailer

Word 1 = zero.

Word 2 = degrees of freedom in the g-displacement set (LUSET).
Word 3 = zero.

Word 4 = Tlogical "or" of all USET masks.

Word 5 = zero.

Word 6 = zero.

2.3-62




DATA BLOCK DESCRIPTIOWS

. 2.3.14  Data Blocks Output From Module GPSP.

2.3.14.1 @GPST (TABLE)

Description

Unremoved Grid Point Singularities.

Table Format

Record Word Type Item
0 Header record
1 @FP ID record
0

1 I

2 1 8

3 I SPC set ID

4 I MPC set ID

5-9 Not defined

10 I 12

11-50 Not defined

51-146 B 96 words of title, subtitle, and label from
/PUTPUT/

2 AFP data record

External grid point ID

Scalar point flag

Singularity order

Strongest singularity components

Next strongest singularity components
Weakest singularity components

O et et

*Note: The above 12 words are repeated in record 2 for each arid point
with an unremoved singularity.

3 End-of-file
Table Trailer

Word 1

1]
(=0

Word 2-6

(]
[w=)
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2.3.15 Data Blocks Qutput From Yodule MCE1

2.3.15.1 GM (MATRIX)

Description

[Gm] - Multipoint constraint transformation matrix - m set.

Matrix Header

Number of columns = n

Number of rows = m

Form = rectangular

Type = real double precision
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2.3.16  Data Blocks Output From Module MCE2

2.3.16.1  KNN (MATRIX)

Description

[Knn] - Partition of stiffness matrix - n set.

Matrix Trailer

Number of columns

= n
Number of rows = n
Form = symmetric
Type = real double precision

2.3.16.2  MNN (MATRIX)

Description

[Mnn] - Partition of mass matrix - n set.

Matrix Trailer

Number of columns = n

Number of rows = n

Form = symmetric

Type = real double precision

2.3.16.3  KDNN (MATRIX)

Description

[Kgn] - Partition of differential stiffness matrix - n set.

Matrix Trailer

Number of columns = n

Number of rows = n

Form = symmetric

Type = vreal double precision
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2.3.16.4  BNN (MATRIX)

Description

[Bnn] - Partition of damping matrix - n set.

Matrix Trailer

Number of columns = n

Number of rows = n

Form = symmetric

Type = real double precision

2.3.16.5  KANN (MATRIX)

Description

| i

nn] - Partition of the structural damping matrix - n set.
!

Matrix Trailer

Number of columns = n

Number of rows = n

Form = symmetric

Type = real double precision
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2.3.17 Cata tlocks Qutput From rcdule SCEY

2.3.17.1 KFF (MATRIX)
Descrigtion

[Keel - Partition of stiffness matrix after single-point constraints have been removed -
ff f set

Matrix Trailer

Number of columns = f

Humber of rows = f

Form = symmetric

Type = real double precision

2.3.17,2 KFS (MATRIX)

Descrigtion

[K - Partition of stiffness matrix after single-point constraints have been removed.
fs

Matrix Trailer

Number of columns = s

lumber of rows = f

Form = rectangular

Type = real double precision

2.3.17.3 KSS (MATRIX)

Descrigtion

[K.c] - Partition of stiffness matrix after single-point constraints have been removed -
58 s set

Yatrix Trailer

wmber of columns = s

dumber of rows = s

Form = symmetric

Type = real double precision

2,3.17.4 ¥FF (MATRIX)

Descrigtion

[Mff] - Partition of mass matrix after single-point constraints have been removed - f set.

vatrix Trailer

llumber of columns = f

fliumber of rows = f

Form = symmetric

Type = real double precision
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2.3.17.5 KDFF

Description

d
[Kff] =

Matrix Trailer

Number of
Number of
Form

Type

2.3.17.6 KDFS

Description
d
(K& -

Matrix Trailer

Number of
Number of
Form

Type

2,3.17.7 KDSS

Description

(k4.1

SS

Matrix Trailer

Number of
Number of
Form

Type

DATA BLOCK AND TABLE DESCRIPTIONS

(MATRIX)

Partition of differential stiffness matrix - f set.

columns = f
rows = f
= symmetric
= real double precision

(MATRIX)

Partition of differential stiffness matrix,

columns = s
rows = f
= rectangular
= real double precision

(MATRIX)

Partition of differential stiffness matrix - s set.

columns = s
rows = s
= symmetric
= real double precision

2.3.17.8 BFF (MATRIX)

Description

[Bff] - Partition of damping matrix after single point constraints haeve been removed - f set.

Hatrix Trailer

lumber of
Fiumber of
Form
Type

columns = f
rovs = f
= symmetric

real double precision
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‘ 2.3.17.9  KAFF (MATRIX)

Descrigtion

[Kif] - ﬁartition of structural damping matrix with single-point constraints removed -
set.

Matrix Trailer

Number of colums = f

Number of rows = f

Form = symmetric

Type = real double precision
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2.3.18 Data Blocks Output From Module SMP]

2.3.18.1 GP (MATRIX)

Description

[GO] - Structural matrix partitioning transformation matrix.

Matrix Trailer

Number of columns = a

Number of rows = 0

Form = rectangular

Type = real double precision

2.3.18.2 KAA (MATRIX)

Description

[Kaa] - Partition of stiffness matrix - a set.

Matrix Trailer

Number of columns = a

Number of rows = a

Form = symmetric

Type = vreal double precision

2.3.18.3  K@@PB (MATRIX)

Description

[%

o0] - Partition of stiffness matrix - o set.

Matrix Trailer

Number of columns = o

Number of rows = 90

Form = symmetric

Type = real double precision

2.3.18.4  Lp@ (MATRIX)

Description
[L

00] - Lower triangular factor of K@@B - o set.

Matrix Trailer

Number of columns = o

Number of rows = 0

Form = Jower trianqular

Type = vreal double precision
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2.3.18.5 U@@ (MATRIX)

Description

{Uoo} - Upper triangular factor of K@@B - o set.

Matrix Trailer

Number of columns
Number of rows
Form

Type

ote

This matrix is not a
subroutine FBS.

2.3.18.6  MAA (MATRIX)

Description
[Maa] - Partition

Matrix Trailer

Number of columns
Number of rows
Form

Type

oo

2.3.18.7  MP@B (MATRIX)

Description

M

00] - Partition

Matrix Trailer

Number of columns
Number of rows
Form

Type

WoHonon

DATA BLOCK DESCRIPTIONS

0
0

upper triangular

real double precision

standard upper triangular factor.

of mass matrix - a set.

a
a

symmetric

real double precision

of mass matrix - o set.

0
0

symmetric

real double precision
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2.3.18.8  M@AB (MATRIX)

Description

M

oa] - Partition of mass matrix.

Matrix Trailer

Number of columns = a

Number of rows = 0

Form = rectangular

Type = real double precision

2.3.18.9  BAA {MATRIX)

Description
[B

aa] - Partition of damping matrix - a set.

Matrix Trailer

Number of columns = a

Number of rows = a

Form = symmetric

Type = real double precision

2.3.18.10  K4AA {MATRIX)

Description
[Kga] - Partition of structural damping matrix - a set.

Matrix Trailer

Number of columns = a

Number of rows = a

Form = symmetric

Type = real double precision
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2.3.19 Data Blocks Output From Module RBMGI

2.3.19.1  KLL

Description

Matrix Trailer

Number of
Number of
Form

Type
2.3.19.2 KLR

Description
[Klr] =

Matrix Trailer

Number of
Number of
Form

Type
2.3.19.3 KRR

Description
(K]

Matrix Trailer

Number of
Number of
Form

Type
2.3.19.4 ML

Description
[

Rl]

Matrix Trailer

(MATRIX)

Partition

columns
rows

o nn

(MATRIX)

Partition

columns
rows

o n non

(MATRIX)

Partition

columns
rows

(MATRIX)

Partition

Number of
Number of
Form

Type

columns
rows

r
rectangular
real double precision

of stiffness matrix - g set.

real double precision

of stiffness matrix

of stiffness matrix - r set.

real double precision

of mass matrix - 2 set.

real double precision
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2.3.19.5 MLR (MATRIX)

Description

[er] - Partition of mass matrix.

Matrix Trailer

Number of columns = ¢

Number of rows = r

Form = rectangular

Type = real double precision

2.3.19.6  MRR (MATRIX)

Description

[Mrr] - Partition of mass matrix - r set.

Matrix Trailer

Number of columns = r

Number of rows = r

Form = symmetric

Type = real double precision
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. 2.3.20 Data Blocks Output From Module RBMG2

2.3.20.7 LLL (MATRIX)

Description
[Lzl} - Lower triangular factor of KLL - 2 set.

Matrix Trailer

Number of columns = &

Number of rows = R

Form = lower triangular
Type = real double precision

2.3.20.2 ULL (MATRIX)

Description
(U] - Upper triangular factor of KLL - % set.

Matrix Trailer

2
2
upper triangular

real double precision

Number of columns
Number of rows
Form

Note

This matrix is not a standard upper triangular factor. Its format is acceptable only to
subroutine FBS.

2.3.20.3  LBLL (MATRIX)

Description
[L21] - Lower triangular factor of KBLL - £ set.

Matrix Trailer

2

2

lower triangular

real double precision

Number of columns
Number of rows
Form

Type
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2.3.20.4 UBLL (MATRIX)

Description

[uP

22] - Upper triangular factor of KBLL - % set.

Matrix Trailer

L

L

upper triangular

real double precision

Number of columns
Number of rows
Form

Type

Note

This matrix is not a standard upper triangular factor. Its format is acceptable only to
subroutine F3S.
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2.3.21 Data Blocks Output From Module REMG3

2.3.21.1 DM (MATRIX)
Description

[D] - Rigid body transformation matrix.

Matrix Trailer

Number of columns = &

Number of rows = r

Form = rectangular

Type = real double precision
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2.3.22 Data Blocks Output From Module RBMG4

2.3.22,1 MR (MATRIX)

Description

[mr] - Rigid body mass matrix - r set.

Matrix Trailer

Number of columns = r

Number of rows = r

Form = symmetric

Type = real double precision
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‘ 2.3.23

DATA BLOCK DESCRIPTIONS

Data Blocks Output From Module SSGI.

2.3.23.1 PG (MATRIX)

Description

[Pg] - Static load
Matrix Trailer

Number of columns
Number of rows
Form

Type

HoHonon

2.3.23.2 PGl (MATRIX)

Description

1
[P ] - Static load
g g set.

. .
Matrix Trailer

Number of columns
Number of rows
Form

Type

vector matrix giving static loads - g set.

number of subcases

g
rectangular

real single precision

vector giving static loads for Piecewise Linear Analysis problem -

1

g
rectangular

real single precision
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2.3.24 Data Blocks Cutput From tiodule SSG2

2.3.24,1 QR (MATRIX)

Description

[qr] - Determinate support forces matrix - r set.

Matrix Trailer

Number of columns number of subcases

Number of rows = r
Form = rectangular
Type = real single precision

2.3.24.2 PP (VATRIX)

Description
[PO] - Partition of the load vector matrix giving loads due to static force - o set.

Matrix Trailer

Number of columns number of subcases

Number of rows = 0 .
Form = rectangular
Type = real single precision

2.3.24.3  PS (MATRIX)

Description

[PS] - Partition of load vector matrix giving loads in s set.

Matrix Trailer

Number of columns number of subcases

Number of rows = s
Form = rectangular
Type = real single precision

2.3.24.4  PL (MATRIX)

Description

[Pl] - Partition of the load vector matrix giving static loads on & set.

Matrix Trailer

Number of columns number of subcases

Number of rows = L
Form = rectangular
Type = real single precision
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‘ 2.3.25 Data Blocks Output From Module SSG3

2.3.25.1 ULV (MATRIX)

Description

[ul] - Partition of the displacement vector matrix giving displacements - £ set.

Matrix Trailer

Number of columns
Number of rows
Form

Type

number of subcases
2

rectangular
real double precision

2.3.25.2  U@BV (MATRIX)

Description

[ug] - Partition of the displacement vector matrix giving displacements in the o set.

Matrix Trailer

number of subcases

0

rectangular

real double precision

Number of columns

Number of rows
Form
Type

2.3.25.3  RULV (MATRIX)

Description

[sP,] - Residual vector matrix for the & set.

Matrix Trailer

Number of columns number of subcases

Number of rows = 2
Form = rectangular
Type = real single precision

2.3.25.4 RUBV (MATRIX)

Description

{6P0} - Residual vector matrix for the o set.

Matrix Trailer

number of subcases

0

rectangular

real single precision

Number of columns
wWumber of rows

Form
Type
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2.3.25.5 UBLV (MATRIX)

Description

[“2] - Partition of the differential stiffness displacement vector - % set.

Matrix Trailer

—_

Number of columns

Number of rows = %
Form = vrectanaular
Type = real double precision

2.3.25.6  RUBLV (MATRIX)

Description

[GPEJ - Differential stiffness residual vector - % set.

Matrix Trailer

—_

Number of columns

Number of rows = 2
Form = rectangular
Type = real single precision
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‘ 2.3.26 Data Blocks Output From Module SSG4.

2.3.26.1  PLI (MATRIX)

Description

[P;] - Partition of load vector for inertia relief matrix giving loads due to static +
inertial forces on & set.

Matrix Trailer

Number of columns number of subcases

Number of rows = R
Form = rectangular
Type = real single precision

2.3.26.2 P@I (MATRIX)

Description

[Pg} - Partition of load vector for inertia relief matrix giving loads due to inertial
force + static forces on o set.

Matrix Trailer

Number of columns
Number of rows

number of subcases

= 0
Form = rectangular
Type = real single precision
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2.3.27 Data Blocks Qutput From Module SDRI

2.3.27.1 UGV (MATRIX)

Description

[ug] - Displacement vector matrix giving displacements in the g set.

Matrix Trailer

Number of columns number of subcases in CASECC

Number of rows = g
Form = rectangular
Type = real single precision

2.3.27.2 PGG (MATRIX)

Description

[Pg] - Static load vector appended to include all boundary conditions - g set.

Matrix Trailer

Number of columns number of subcases in CASECC

Number of rows = g
Form = rectangular
Type = real single precision

2.3.27.3 QG (MATRIX)

Description

[qg] - Single-point constraint forces and determinate support forces matrix - q set.

Matrix Trailer

Number of columns number of subcases in CASECC

Number of rows = g
Form = rectanqular
Type = real single precision

2.3.27.4 PHIG (MATRIX)

Description

[®g] - FEigenvector matrix giving eigenvectors (displacements) in the g set.

Matrix Trailer

Number of columns number of eigenvalues found in READ

Number of rows = g
Form = rectangular
Type = real single precision
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2.3.27.5 UBGV (MATRIX)

Description

[ug] -

Matrix Trailer

Number of
Number of
Form

Type
2.3.27.6 (QBG
Description

[qg] -

Matrix Traijler

Number of
Number of
Form
Type

2.3.27.7 BQG

Description

b
[qg] -

Matrix Trailer

Number of
Number of
Form

Type

Displacement vector matrix for differential stiffness giving displacements
in the g set.

columns = number of factors on a DSFACT bulk data card
rows = g

= rectangular

= real single precision

(MATRIX)

Single-point forces of constraint matrix for differential stiffness - g set.

columns = number of factors on a DSFACT bulk data card
TOWS = g

= rectangular

= real single precision

(MATRIX)

Single-point forces of constraint matrix for a buckling analysis problem - g set.

columns = number of buckling modes found in READ
rows =

= rectangular

= real single precision

2.3.27.8 DELTAUGV (MATRIX)

Description
{su -
§ g}

Matrix Trailer

Number of
Number of
Form
Type

Incremental displacement vector in piecewise 1inear analysis - g set.

columns = 1
rows =g
= rectangular
= real single precision
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2.3.27.9 DELTAPG (MATRIX)

Description

{dPg} - Incremental load vector in piecewise linear analysis - g set.

Matrix Trailer

Number of columns ]

Number of rows = g
Form = rectangular
Type = vreal single precision

2.3.27.10 DELTAQG (MATRIX)

Description
{6g_} - Incremental vector of single-point forces of constraint in piecewise linear
9 analysis - g set,

Matrix Trailer

Number of columns 1
Number of rows

g
Form rectangular
Type

real single precision .
2.3.27.11  CPHIP (MATRIX)

Description

[¢p] - Complex eigenvectors in p set.

Matrix Trailer

Number of columns
Number of rows
Form

Type

number of eigenvalues found in CEAD

rectangular
compiex single precision

2.3.27.12 QPC (MATRIX)

Description

[q;] - Complex single-point forces of constraint - p set.

Matrix Trailer

Number of columns number of eigenvalues found in CEAD

Number of rows = p
Form = rectangular
Type = complex single precision
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‘ 2.3.27.13  UPVC (MATRIX)

Description

DATA BLOCK DESCRIPTIONS

[ug] - Frequency response solution vectors - p set.

Matrix Trailer
Number of columns

Number of rows
Form

Type
2.3.27.14  UPV (MATRIX)

Description

the product of the number of frequencies and number of loads

p
rectangular
complex single precision

[up] - Transient solution vectors - p set.

Matrix Trailer

Number of columns
Number of rows
Form

the number of output times multiplied by 3*
p

wamdama Taw
L i

oL Lanyuidy
Type real single precision
‘ *tach triple is displacement, velocity and acceleration.

2.3.27.15 QP (MATRIX)

Description

[qp] - Transient single-point forces of constraint - p set.

Matrix Trailer
adtrmx irailer

NHumber of columns
Humber of rows
Form

Type

the number of output times
p

rectangular

real single grecision
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2.3.28 Data Blocks Output From Module SDR2.

2.3.28.1 @UGV1 (TABLE)
Description

Output displacement vector requests (g set, SPRT1, real).
Table Format

Record Word

g

Item

0 Header record
1 Device code + 10*approach code

1

0

Subcase number

Load set ID

0

0

0

Format code

Number of words per entry in next record = 8
11-50 Not defined

51-82 Title

83-114 Subtitle

115-146 LabeT
10*point ID + device code } reneat
R(R3)

p—
COWO~NOTOTP_WN —
Pt b

[s~liovRos)

—

1
2 I Point type for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), point

Notes

1. Records 1 and 2 are repeated for each vector to be output

X y output only
print
punch
print and punch

2. Device code

0
1
4
5

1
2
3

4. Approach code = 1, 3, 7, or 10

real
real/imaginary
magnitude/phase

3. Format code

grid point

scalar point
extra point
modal point

5. Point type =

P wWwr —

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.2 DUBGV1 (TABLE)

Description
Output displacement vector requests (g set, S@RT1, real)

Table Format

Record Word Type Item -
0 Header record
1 1 I Device code + 10*aoproach code
2 I 1
3 I 0
4 I Subcase number
5 I Load set ID
6 I 0
7 I 0
8 I 0
9 1 Format code
10 I Number of words per entry in next record = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-1456 B Label
2 1 I 10*point ID + device code repeat
2 I Point type for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3))point
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4. Approach code = 4
grid point

scalar point
extra point
modal point

5. Point type =

LE I B 1 B 1

Hwrp—

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.3 @upv1 (TABLE)
Description
Output displacement vector requests (p set, S@RT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
1 = Displacement
2 1 10 = Velocity
11 = Acceleration
3 I 0
4 1 Subcase number
5 R Time
6 I 0
7 I 0
8 I Load set ID
9 I Format code
10 I Number of words per entry in next record = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*point ID + device code repeat .
2 I Point type for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3))point

Notes

1. Records 1 and 2 are repeated for each vector to be output.

X y output only
print
punch
print and punch

2. Device code

O —0O

real
real/imaginary
magnitude/phase

3. Format code

n

P,
w o —
wouon

4. Approach code = 6

grid point
scalar point
extra point
modal point

5. Point type =

Pwpr—
nowouon

Table Trailer

Words 1-6 contain no significant values.
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‘ 2.3.28.4 QUPVC1 (TABLE).

Description

Output displacement vector requests (p set, SPRT1, complex).

Table Format

Record Word Type Item

0 Header record

1

—
—

Device code + 10*approach code
1001 = Displacement
1010 = Velocity
1011 = Acceleration
0
Subcase number
Freguency
0

nou

—

0

Load set ID

Format code

10 Number of words per entry in next record = 14
11-50 Not defined

51-82 Title

83-114 Subtitle

115-145 Label
® .

Notes

WOONO OGP W ~N
= e et e D

o w w

10*point ID + device code repeat
Point type for
R(TY), R(T2), RéT3), R(R1), R(R2), R(R3)(each
(T1), 1(12), 1(13), I(R1), I(R2), I(R3))point

X 7O bt et

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y outout only
. - 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4. Approach code = 5
1 = grid point
. - 2 = scalar point
5. Point type 3 = extra point
4 = modal point

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.5  PPG1 (TABLE).

Description
Output load vector requests (g set, S@RT1, real)

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
2 I 2
3 I 0
4 I Subcase number
5 I Load set ID
6 I 0
7 I 0
8 I 0
9 1 Format code
10 I Number of words per entry in next record = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*point ID + device code Rereat
2 I Point type for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3))point
Notes

1. Records 1 and 2 are repeated for each vector to be outout.

X y output only
print
punch
print and punch

(2%

Device code

OV = O
wononon

real
real/imaginary
magnitude/phase

3. Format code

n
P

1
2
3

4. Approach code = 1, 3, 7, or 10

grid point
scalar point
extra point
modal point

5. Point type =

S wro—
w o nn

Table Trailer

Words 1-6 contain no significant values.
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' 2.3.28.6 @pP1 (TABLE).

Description
Output load vector requests (p set, S@RT1, real).

Table Format

Record Word

g

Item
0 Header record

1 Device code + 10*approach code

2

0

Subcase number

Time

0

0

Load set ID

Format code

10 Number of words per entry in next record = 8
11-50 Not defined

51-82 Title

83-114 Subtitle
115-146 Label

1
2
3-8

Notes

OO~NOUPWN—
—t bt bt et JXD et et bt

o oo

=t
|

Point type for each

10*point ID + device code - repeat
R(T1), R{T2), R(T3), R{R1), R{R2), R{R3)}point

=

1. Records 1 and 2 are repeated for each vector to be output.

X y output only
print
punch
print and punch

2. Device code

Ul — O

real
real/imaginary
magnitude/phase

3. Format code

1
—

(=5} wnr—

#owon

4. Approach code =

grid point

scalar point
extra point
modal point

5. Point type =

W~
Hnun

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.7 @PPC1 (TABLE).

Description
Output load vector requests (p set, SPRT1, complex).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
2 I 1002
3 I 0
4 I Subcase number
5 R Frequency
6 I 0
7 I 0
8 I Load set ID
9 I Format code
10 I Number of words per entry in next record = 14
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*point ID + device code reneat
2 I Point type for
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each .
9-14 R 1(T1), 1(T2), 1(T3), I(R1), I(R2), I(R3))point
Hotes

1. Records 1 and 2 are repeated for each vector to be oytput.

0 = x y output only
: _ 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4. Approach code = 5
grid point

scalar point
extra point
modal point

5. Point type =

Hwro—
iowonon

Table Trailer

Words 1-6 contain no significant values.
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‘ 2.3.28.8 PQG1 (TABLE)

Description
Output forces of single-point constraint requests (g set, S@RT1, real).

Table Format

Record Word Type Item

0 Header record

1 1 I Device code + 10*approach code
2 I 3
3 I 0
4 I Subcase number
5 I Load set ID
6 I 0
7 1 0
8 I 0
9 I Format code
10 1 Number of words per entry in next record = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle

115-146 B Label

2 1 I 10*point ID + device code reneat

2 I Peint type for each
‘ 3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)}noint
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4, Approach code 1, 2, 3, 7, or 10
grid point
scalar point
extra point
modal point

5. Point type =

wn -~

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.9 Q361 (TABLE)

Description

Output forces of single-point constraint requests (g set, SPRT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 19*anoroach code
2 I 3
3 I 0
4 I Subcase number
5 I Load set ID
6 I 0
7 I 0
8 I 0
9 I Format code
10 I Number of words per entry in next record = 8
; 11-50 Not defined
| 51-82 B Title
‘ 83-114 B Subtitle
115-146 B Label
2 1 I 10*point ID + device code repeat
2 I Point type for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)}point
Notes

\ 1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4. Approach code = 4
1 = grid point
_ . _ 2 = scalar point
5. Point type = 3 = extra point
4 = modal point

Table Trailer

Adords 1-6 contain no significant values.
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‘ 2.3.28.10  #3QGT1 (TABLE),

Description
Output forces of single-point constraint requests (g set, SPRT1, real).

Table Format

Record Word

i

ITtem

0 Header record
1 Device code + 10*approach code
3

0

Subcase number

Mode number

Eigenvalue

0
Format code
Number of words per entry in next record = 8
11-50 Not defined
51-82 Title
83-114 Subtitle
115-146 Label

—ad
OWRONO U W N~
e bt et XD et e et bt

o w

—

Point type or each

10*point ID + device code repeat
f
R(T1), R(T2), R(T3), R(R1}, R(R2), R(R3)}point

o=
o
D e

ilotes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4. Approach code = 8
1 = grid point
. _ 2 = scalar point
5. Point type = 3 = extra point
4 = modal point

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.11  QP1 (TABLE).

Description

Output forces of single-point constraint requests {p set, SPRT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*aporoach code
2 I 3
3 I 0
4 I Subcase number
5 R Time
6 I 0
7 I ()
8 I Load set ID
9 I Format code
10 I Number of words per entry in next record = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*point ID + device code repeat
2 1 Point type for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3))point
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. - 1 = print
2. Device code 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4, Approach code = 6
1 = grid point
. B 2 = scalar point
5. Point type = 93 . extra point
4 = modal point

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.12 @QPC1 (TABLE).

Description
Output forces of single-point constraint requests (p set, S@RTI, complex).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
2 I 1003
3 1 0
4 I Subcase number
5 R/I Frequency or mode number
6 I/R 0 or eigenvalue (real part)
7 I/R 0 or eigenvalue (imaginary part)
8 1 Load set ID
9 I Format code
10 I Number of words per entry in next record = 14
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*point ID + device code reveat
2 I Point type for
. 3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each
9-14 R (1), I1(12), 1(13), I(R1), I(R2), I(R3) point

Notes

1. Records 1 and 2 are repeated for each vector to be output.

X y output only
print
punch
print and punch

2. Device code

real
real/imaginary
magnitude/phase

3. Format code

n
W Ny -
wowon

4. Approach code = 5, or 9

grid point
scalar point
extra point
modal point

5. Point type =

W N -
[ T I |

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.13  PPHIG (TABLE).

Description

Outout eigenvector requests (g set, SPRT1, real).
Table Format

Record Word

g

Item
0 Header record

1 Device code + 10*approach code
0

Subcase number

Mode number
Eigenvalue
0

0
Format code
Number of words per entry in next record = 8
11-50 Not defined
51-82 Title
83-114 Subtitle
115-146 Label

p—
QWO NOOTPARWN —
—t bl KD

[seBveRwe]

I 10*point ID + device code }repeat

1
2 I Point type for each
3 point

-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)

lotes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. - 1 = print
2. Device code = 4 = punch
5 = print and nunch
1 = real
3, Format code = 2 = real/imaginary
3 = magnitude/phase
4. Approach code = 2, or 8
1 = grid point
. _ 2 = scalar point
5. Point type = 3 = extra point
4 = modal point

Table Trailer

Words 1-6 contain no significant values.
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‘ 2.3.28.14  PCPHIP (TABLE).

Description
Output eigenvector requests (p set, SPRT1, complex).

Table Format

Record Word

g

Item

0 Header record
1 Device code + 10*approach code
1007

0

Subcase number

Mode number

Eigenvalue (real part)
Eigenvalue (imaginary part)

0

Format code

Number of words per entry in next record = 14
11-50 Not defined

Title

Subtitle

Label

—
WU A WN —
bt et KD XD bt b et bt

oo}

w

[}

—

—

F-Y
[ve v Ruc]

Point type for
R(T1), R(T2), R(T3), R(R1), R(R2), R(R3){each
1(T1)) 1(72), 1(T3), 1(R1), 1(R2)’ 1(R3)}point

10*point ID + device code Zrepeat

P
— 0

>

T3 XD et

Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4. Approach code = 9
grid point

scalar point
extra point
modal point

5. Point type =

W N~
wouwouon

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.15  PES1 (TABLE).

Description

Output element stress requests (S@RT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 1 Device code + 10*approach code
2 I 5
3 I Element type
4 I Subcase number
5 I/R Time, Load set ID, or mode number
6 R/1I Eigenvalue or 0
7 I
8 I Load set 1D or O
9 I Format code
10 I Number of words per entry in next record = MWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*element ID + device code repeat
2-NWDS Mixed Element stress data for each
See 2.3.51 for details element
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 1, 2, 3, 6, 7, or 10
Table Trailer

Words 1-6 contain no significant values.
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‘ 2.3.28.16  PESB1 (TABLE).

| Description

DATA BLOCK DESCRIPTIONS

Output element stress requests (SPRT1, real).

Table Format

Record Word
0
1

WOOONO U W N~

10
11-50
51-82
83-114
115-146

2 1
2-NWDS

Notes

1. Records 1 and 2 are

2. Device code =

Pt O

3. Format code

]
i,
W N -

4. Approach code = 4

Table Trailer

R

Item

Header record

5

Element type
Sutcase number
Load set ID

0

0

0

Farmat code

St Bl e bt fod o] o e o fd

Not defined
Title
Subtitle
Label

W™

1 10*element ID + device code

Mixed Element stress data

See 2.3.51 for details

repeated for each vector to be output.

x y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

Words 1-6 contain no significant values.
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DATA BLOCK AND TABLE DESCRIPTIONS

2.3.28.17  @BES1 (TABLE).
Description
Output element stress requests (SPRT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 1 Device code + 10*approach code
2 1
3 I Element type
4 I Subcase number
5 I Mode number
6 R Eigenvalue
7 1 0
8 I 0
9 I Format code
10 I Number of words per entry in next record = NMNS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10*element ID + device code repeat
2-NWDS Mixed Element stress data for each
See 2.3.51 for details element
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 8

Table Trailer

Words 1-6 contain no significant values.
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DATA BLOCK DESCRIPTIONS

‘ 2.3.28.18  PESC1 (TABLE).

Description
Output element stress requests (SPRT1, complex).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
2 1 1005
3 I Element type
4 I Subcase number
5 R/1 Frequency or mode number
6 I/R 0 or eigenvalue (real part)
7 I/R 0 or eigenvalue (imaginary part)
8 I Load set ID
9 I Format code
10 1 Number of words per entry in next record = NWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label

2-NWDS Mixed Element stress data for each

10*element ID + device code }reneat
See 2.3.51 for details element

nNy
—

Notes

1. Records 1 and 2 are repeated for each vector to be outout.

x y output only
print
punch
print and punch

2. Device code

tow Hon

Ut — O

real
real/imaginary
magnitude/phase

3. Format code

1

PN

W~
wonon

4. Approach code = 5, 0r 9
Table Trailer

Words 1-6 contain no significant values.
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2.3.28.19  PEF1 (TABLE).

Description

Output element force requests (SPRT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*aporoach code
2 I
3 I Element type
4 I Subcase number
5 I/R Time, load set ID, or mode number
6 I/R 0 or eigenvalue
7 I 0
8 I Load set ID or O
9 I Format code
10 I Number of words ner entry in next record = NWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 1 10*element ID + device code repeat
2-NWDS Mixed Element force data for each
See 2.3.52 for details element
Notes

1. Records 1 and 2 are repeated for each vector to be output.

X y output only
print
punch
print and punch

2. Device code

(S  N e]

real
real/imaginary
magnitude/phase

3. Format code

I
e
wn —~
noun

4, Approach code = 1, 2, 3, 6, 7, or 10
Table Trailer

Words 1-6 contain no significant values.
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‘ 2.3.28.20 QEFB1 (TA3LE).

Description

Output element force requests (SPRT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 1 Device code + 10*approach code
2 1 4
3 I Element type
4 1 Subcase number
5 I Load set ID
6 1 0
7 I 0
8 I 0
9 I Format code
10 I Number of words per entry in next record = NWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 1 10*element ID + device code reneat
2-NYDS Mixed Element force data for each
See 2.3.52 for details element
Notes

1. Records 1 and 2 are repeated for each vector to be output.

x y output only
print
punch
print and punch

2. Device code

4]
1
4
5
real

real/imaginary
magnitude/phase

3. Format code

]
e N
W N —
wowon

4, Approach code = 4
Table Trailer

Words 1-6 contain no significant values.
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2.3.28.21  @BEF1 (TABLE).
Description
Output element force requests (S@RT1, real).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*annroach code
2 I
3 I Element type
4 I Subcase number
5 I Mode number
6 R Eigenvalue
7 I 0
8 I 0
9 I Format code
10 I Number of words per entry in next record = NYDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-140 B Label
2 1 I 10*element ID + device code repeat
2-NWDS Mixed Element force data for each
See 2.3.52 for details element
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y outout only
. _ 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 8
Table Trailer

Words 1-6 contain no significant values.
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. 2.3.28.22 PEFCT (TABLE).

Description

Output element force requests (S@RT1, complex).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
2 1 1004
3 I Element type
4 I Subcase number
5 R/1 Frequency or mode number
6 I/R 0 or eigenvalue (real part)
| 7 I/R 0 or eigenvalue (imaginary part)
! 8 I Load set ID or 0
| 9 I Format code
| 10 I Number of words per entry in next record = NDS
! 11-50 Not defined
! 51-82 B Title
83-114 B Subtitle
115-145 B Label
2 1 1 10*element ID + device code repeat
2-NWDS Mixed Element force data }for each
See 2.3.52 for details element

ilotes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4. Approach code = 5, o0or 9

Table Trailer

Words 1-6 contain no significant values.
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2.3.28.23 PUGV1 (matrix - see note below)
Description

PUGVT contains the translation components of UGV] rotated to the basic coordinate system.
Note

The first four words of each logical record (column) contain identification data for the
column. These words must be read prior to calling the appropriate unpacking routine.

Word 1 = subcase number
Word 2 =1

Word 3 = static load set ID
Word 4 = 0

Matrix Trailer

Trailer is same as that for UGV1 except word 1 = 0, and word 6 = 0 (see section 2.3.36.1).
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2.3.28.24 PUBGV1 (matrix - see note below)
Description

PUBGV1 contains the translation components of UBGV rotated to the basic coordinate system,
Note

The first four words of each logical record (column) contain identification data for the
column. These words must be read prior to calling the appropriate unpacking routine.

Word 1 = subcase number
ord 2 =1

Word 3 = static load set ID
dord 4 = 0

Matrix Trailer

Trailer is same as that for UBGV with word 1 = 0, and word 6 = 0.
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2.3.28.25 PPHIG (matrix - see note below)
Description

PPHIG contains the translation components of PHIG rotated to the basic coordinate system.
Note

The first four words of each logical record (column) contain identification data for the
column. These words must be read prior to calling the appropriate unpacking routine.

Word 1 = subcase number
Word 2 = 2

Word 3 = mode number
Word 4 = eigenvalue (1)

Matrix Trailer

Trailer is same as that for PHIG with word 1 = 0, and word 6 = 0, (see section 2.3.27.4).
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2.3.28.26 PUGV (matrix - see note below)

Description

PUGV contains the translation components of UPV (excludina extra points) rotated to the hasic
coordinate system.

llote

The first four words of each logical record (column) contain identification data for the
column. These words must be read prior to calling the appropriate unpacking routine.

dord 1 = subcase number
dord 2 = 3

Word 3 =0

dord 4 = time

Matrix Trailer

Trailer is same as that for UGV with word 1 = 0, and word 6 = 0, (see section 2.3.27.1).
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2.3.29 Data Blocks Output From Module DPD

2.3.29.1  GPLD (TABLE)
Description
Grid Point List Dynamics.

One logical record which contains a Tist of all grid points, scalar points and extra points
in the model in internal sort.

Table Format

Record Word Type Item
0 Header record
1 1 I ID for first point
n I ID for nth point
2 End-of-file

Table Trailer

Word 1 number of grid points + number of scalar points + number of extra points.

Word 2-6

Zero.

2.3.29.2  SILD (TABLE)
Description
Scalar Index List Dynamics.

Two logical records. First logical record contains scalar index values in the p-displace-
ment set for each point in the dynamics model (internal order). These values are defined
as follows:

SILD]

SILD - {SILDi + 6 if i corresponds to a grid point
i+ SILDi + 1 if i corresponds to a scalar or an extra point

1

The second logical record contains an equivalence between scalar index values in the
g-displacement set and scalar index values in the p-displacement set.
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‘ Table Format

Record Word Type Item
0 Header record
1 1 I Scalar index for first point
. ) th .
n I Scalar index for n~ point

2 1, 2 I SIL value, SILD value
2m-1,2m I SIL value, SILD value

3 End-of-file

Table Trailer

Word 1 = degrees of freedom in the p-displacement set (LUSETD).
Word 2 = number of extra points.
Word 3-6 = zero.

2.3.29.3  USETD (TABLE)
‘ Description

Displacement set definitions table dynamics.

USETD contains one logical record. Each word corresponds to each degree of freedom in the
p-displacement set (in internal order) and contains ones in specified bit positions indicat-
ing the displacement sets to which the point belongs.

Table Format

Record ~ Mord  Type Item
0 Header record
1 1 L Mask for first degree of freedom
n L Mask for nt degree of freedom
2 End-of-file
Notes

Bit positions for the various displacement sets are defined as follows:

d fe ne| P efs, sg g alf|l nlgjr}of sim

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
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Table Trailer

Word 1 = degrees of freedom in the p-displacement set (LUSETD).
Word 2 = number of extra points.

Word 3 = zero.

Word 4 = 1logical "or" of all USETD masks.

Word 5 = zero.

Word 6 = zero.

2.3.29.4  EED (TABLE)
Description
Eigenvalue Extraction Data.

The EED contains one logical record for each eigenvalue extraction card type (EIGB, EIRC,
EIGP, EIGR). Each logical record contains data from all cards of a given type.

Table Format

Record Hord Iten
0 Header record
1 EIGB data (if EIGB cards in bulk data)
2 EIGC data (if EIGC cards in bulk data)
3 EIGP data (if EIGP cards in bulk data)
4 EIGR data (if EIGR cards in bulk data)
5 End-of-file

Detailed format for EIGB data:

Wor Type Item

1-3 I 107, 1, 0

4 I Set ID

5-6 B Method

7-8 R Fl, F2

_ repeated
-1 I Ne’ Nd’ Nz for each

12 R E EIGB card
13-14 B Norm in bulk data
15 I If norm = "P@INT", SIL value in

a-set of normalization point
16-21 Not defined
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Detailed format for EIGC card:

Word Type Item
1-3 I 207, 2, 0
4 I Set ID
5-6 B Method
7-8 B Norm
9 I If Norm = "P@INT", SIL value in analysis
set of normalization point
10 Not defined
1 R E ) repeated
12-13 Not defined for each
14-15 R O Wy ted EIGC card
: repeate in bulk data
16-17 R %o 9 for each
18 R L region
19-20 1 Ne’ Nd definition
21 Not defined
14+8k-21+8k 1 -1 (k = number of regions)

Detailed format for EIGP card:

Word Type It
1-3 I 257, 4, 0
5 I Set ID ) repeated for
6-7 R o, w each EIGP card
8 I M in bulk data

Detailed format for EIGR card:

Word Type Item

1-3 I 307, 3, 0

4 I Set ID

5-6 B Method

7-8 R Fl, F2

- repeated
9-11 I Ne’ Nd’ Nz for each
12 R E FIGR card
13-14 B Norm in bulk data
15 I If norm = "PPINT", SIL value in

a-set of normalization point
16-21 Not defined

Table Trailer

Word 1 =
bit 17 = 1 if EIGB record exists
18 = 1 if EIGC record exists
19 = 1 if EIGP record exists
20 = 1 if EIGR record exists

other bits = 0
Word 2-6 = zero.
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2.3.29.5 EQDYN (TABLE)

Description

Equivalence between external points and scalar index values - dynamics.

EQDYN contains two logical records. The first record contains pairs of external point
numbers and scalar index values in the p-displacement set for the points in external order.
The second record is essentially the same as the first except that the type of point (grid,
scalar, extra) is coded in the second word of the pair.

Table Format

Record Word Type Item
0 Header record
1 1,2 I ID for first point, scalar index for first point
th . . th .
2n-1,2n I ID for n”" point, scalar index for n”" point
2 1,2 1 ID for first point, 10*scalar index + type
2n-1,2n I ID for nth point, 10*scalar index + type

3 End-of-file .

1 for grid point
2 for scalar point
3 for extra point

Note

Type

Table Trailer

Word 1 = number of grid points + number of scalar points + number of extra points
in dynamics model.

Word 2 = number of extra points.

Word 3-6 = zero.
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‘ 2.3.29.6  TFPPPL (TABLE).

Description

Transfer Function Fool.

The TFP@PL data block contains one logical record for each transfer function set defined in
the bulk data on a TF bulk data card. Point and component values are converted to row and
column numbers in the p-displacement set.

Table Format

Record Word Type Item
0 Header record
1 1 I Set ID
2 I 65536*column number + row number repeated for
3-5 R Coefficients ecch set of
non-zero terms
n Same format as first record
n+l End-of-file

Table Trailer
‘ Word 1
Word 2-6

2.3.29.7 DLT (TABLE).

number of transfer function sets.

Zero.

Description
Dynamic Loads Table,
The header record of the DLT contains & summary of all dynamic load sets defined in the

problem. The first record of the DLT contains all DL@AD cards (if DL@AD cards have been input)
Each succeeding record contains all data for one dynamic load set.

Table Format

Record Word Type Item
0 1-2 B Data block name
3 I m = number of DLPAD set ID's
4-3+m I Set ID's on DL@PAD cards
4+m-3+m+n 1 Set ID's on RLPAD1, 2 and TLPAD1, 2 cards
1 1 I Set ID
2 R Scale factor repeated
3-4 R,I Scale factor, set ID [ for each
DL@AD
: card

‘ a4+g,5+¢ I -1, -1
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Record Word Type Item
k 1 I Dynamic load card tyne
2 I {= 0 no time delays
# 0 time delays
3-8 See Notes
9 I SIL number ) repeated for each
10-12 R A, t, 6 } dynamic load set

n+2 : End-of-file

Notes

1. If no DLPAD cards have been input, the third word of the header record is zero and the
DL@AD record does not exist. Therefore, record 1 of the DLT corresponds to the load
set defined in word 4 of the header record.

2. DL@AD-set ID's are in sort by set ID. In record 1, set ID's within a DLPAD card are
in sort.

3. Within other records, data is in sort by SIL number.

4. Formats by dynamic load card type are as follows:

1 = RL@ADI
Word Type Item
3 I Table ID for C(f)
4 1 Table ID for D(f)
5-8 Not defined

2 = RLOAD2
Word Type Item
3 I Table ID for B(f)
4 I Table ID for ¢(f)
5-8 Not defined

3 = TL@AD1
Word Type Item
3 1 Table ID for F(t)
4-8 Not defined

4 = TL@AD2
Word Type Item
3-4 R TK]' TK2
7-8 R Ngs oy

Table Trailer

Word 1
Word 2-6

GINPG file name of DLT.
undefined.
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‘ 2.3.29.8  PSDL (TABLE)

Description
Power Spectral Density List.
The first logical record of the PSDL contains RANDPS data. Subsequent logical records

contain RANDT data, one set per logical record. Each RANDT logical record contains a
sorted list of unique time lags defined in the set.

Table Format

Record Word Type Item

0 1,2 B Data block name

3 1 RANDT set ID
1

2+n I RANDT set IDn

1 1 I RANDPS set ID )repeated
2 1 Load set ID for each
3 1 Load set ID RANDPS
4,5 R Complex number |\ card in
6 I Table ID bulk data

Z 1-m R Time lags

‘ n+1 Same format as record 2

Data belongs to RANDT set IDn
n+2 End-of-file
Notes

1. RANDPS cards must be present for data block to exist. Therefore, record one always
contains RANDPS data.

2. If no RANDT1 or RANDT2 cards are present in the bulk data, the header record will
contain exactly two words and record two will be an end-of-file.

Table Trailer

_ ¢number of RANDT sets, or
Word 1 = 165538 1% no RANDT sebs exist.

Word 2-0 zero.
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2.3.29.9  FRL (TABLE) ‘

Description

Frequency Response List.

The FRL contains one logical record for each different frequency set defined in the bulk
data. Each record contains a sorted list of the unique frequencies defined in the set.

Table Format

Record Word Type Item
0 1,2 B Data block name
3 I Set ID1
2+n I Set IDn
1 1-m R Frequencies belonaing to set ID1
n 1-k R Frequencies belonging to set IDn
n+l End-of-file

Table Trailer

Word 1 number of frequency sets.

Word 2-6

Zero.

2.3.29.10  NLFT (TABLE)

Description

Non-Linear Forcing Table.

The header record of the NLFT contains a sorted 1ist of set identification numbers for all
NALIN sets defined in the bulk data. Each logical record of the NLFT contains all data for
a single set. Point and component numbers on the NPLIN cards are converted to scalar index
values in both the d- and e-displacement sets.

Table Format

Record Word Type Item
0 1,2 B Data block name

3 I Set ID

1

2+n I Set IDn
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Record Word Type Item
1 1 I Type of nonlinear load (lstype=4)
2 I SIL value in d-set
3 I SIL value in e-set
4 R Scale factor
5 I SIL value in d-set
6 I SIL value in e-set
type =1 = Table ID (integer) Zgggaﬁgglgor
7 type = 2 = SIL value in d-set (inteqer) card in set
type = 3 = Scale factor (real)
type = 4 = Scale factor (real)
type = 1 = Not defined
8 type = 2 = SIL value in e-set (integer)
type = 3 = Not defined
type = 4 = Not defined
n Same format as record 1.
Data belongs to set IDn.
n+l End-of-file

Note

Within each record, the data is sorted on word 2 of each 8-word entry in the record.

. Table Traiier

Word 1

number of NQPLIN sets.

Word 2-6 zero.
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2.3.29.11  TRL (TABLE).

Description

Transient Response List.

The header record of the TRL contains a 1ist of all transient initial condition set
jdentifications in the bulk data. Subsequent logical records contain TIC data for each
set (one set per logical record). If TSTEP cards are present in the bulk data, this data
follows the TIC data, one logical record for each TSTEP set.

Table Format

Record Word Type Ttem
0 1,2 B Data block name
3 I Number of TIC sets
4 I Set ID1
3+n I Set IDn
44n I Degrees of freedom in the d-displacement set
1 1 1 SIL value in d-set ) repeated for each initial
2,3 R u, Vv } condition in set
0’ o
n Same format as record 1

Data belongs to set IDn

n+1 1 I TSTEP set ID

2 I N repeated for

3 R At > each interval

4 I NO in set
n+m Same format as record n+l
n+m+1 End-of-file

lotes
1. Data within each TIC record is sorted on word 1 of each 3-word entry.

2. If word 3 of the header record = 0, then the first logical record of the TRL contains
TSTEP data.

3. If TSTEP data is not present in the bulk data, and end-of-file will follow the last
TIC record.

Table Trailer

Word 1 = number of TIC sets.
Word 2 = number of TSTEP sets.
Word 3-6 = zero.
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/,3.30 Data Blocks OQutput From Module READ

2.3.30.1 LAMA (TABLL)
Description

A - Real Eicenvalue Table
a

Table Format

Record tiord Tvpe 1tem
0 Header record
1 OFP 1D record
1 I 21
2 I 9
3 1 0
4-9 I 0
10 1 7
11-50 Not defined
51-146 [ Title, subtitle, and label from /QUTTUT/
2 GFP data record
1 I Mode rumhar
? 1 Extraction order
3 R A - eigenvaluz
............ 4 R f :,,vi‘
5 R w = £/2n
6 R Generalized mass
7 R Generalized stiffness
3 End-of-file

Notes

1. The seven data words in record 2 repeat for each eigenvalue found in READ.

Table Trailer

Hon-zero trailer

2.3.30.2 PHIA (MATRIX)

Description

[ ] - Eigenvectors matrix giving the eigenvectors (displacements) in the a set.
a

Matrix Trailer

Number of columns number of eigenvectors found in READ

Number of rows = a
Form = rectangular
Type = real single precision
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2.3.30.3 MI (MATRIX)

Description

[mi] - Modal Mass Matrix

Matrix Trailer

Number of columns = number of eigenvectors found in READ

Number of rows = number of eigenvectors found in READ
Form = generel
Type = real single precision

2.3.30.4 QEIGS (TABLE)

Description

Real Eigenvalue Summary Table

Table Format

Record Word Type Item
0 Header record
1 1 I 21
2 I 9
3 1 2 If Inverse Power Method
1 If Determinant Method
4 1If Givens Method
4 I 0
5 I 0
6 1 0
7 I 0
8 I 0
9 I 0
10 I 0

Words 11-17 depend on the method used.

Determinant Method:

11 I Number of eigenvalues extracted

12 I Number of passes through starting points
13 I Number of criteria changes

14 I Number c¢f starting point moves

15 I Number of triangular decompositions

}6 I Number of failures to iterate to a root
7 I

Reason for termination
1 - A1l requested roots formed
2 - Out of region predictions from every
starting point

3 - Insufficient time to extract another
root
4 - Everywhere singular matrix
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Word Type

Inverse Power Method:

11
12
12
14
15
16
17

Givens Method:

1
12
13
14
15
16
17

18
19
2C
21

22-50
51-146

Records 2 and
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Item

Number of eigervalues extracted
Number of starting points used
Number of starting points moved
Number of triangular decompositions
Number of vector iterations

Dummy

Reasons for termination

1 - 2 Singularities encountered in a row

2 - 4 Shifts while tracking one rcot

3 - Regions completed

4 -3* Number of estimated roots were found

5 - A1l roots of problem found

6 - Number desired roots found

7 X outside maximum range

8 - Insufficient time to extract another
root

9 - 200 iterations and 1 shift point move

before locating a root

Number of eigenvalues extracted
Number of eigenvectors computed

Number of failures to converge to an eigenvalue
Number of failures to converge to an eigenvector
Dummy

Dummy

Reason for termination

1 - Normal termination

3 - Insufficient time to evaluate eigenvectors
Value of off-diagonal element of modal mass matrix
having largest magnitude (zero where not applicable)
Column of 18 in MI
Rew ¢f 18 in MI
Number of off-diagonal elements of modal mass
matrix that fail to meet error criterion
Not used
Title, subtitle, label

exist only wher. the Determinant Method is used.

-

OO0 OOODOOWWYN

Not used
Title, subtitle, label

Starting pcint ID
A - Starting point

w = JX - Starting point Words 1-6 are repeated
f = w/2m - Starting point / for each starting point
Determinant at X
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Table Trailer

Nonzero

DATA BLOCK DESCRIPTIONS

Scale factor (power of 10)

of determinant
End-cf-file
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2.3.31 Data Blocks Output From “odule DSMG1

2.3.31.1 KDGG (MATRIX)

Description
[Kgg] - Partition of differential stiffness matrix - g set.

Matrix Trailer

Number of columns q

Humber of rows = q
Form = symmetric
Type = r2al double precision
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2.3.32 Data Blocks Output From Module SMP2

2.3.32.1  KDAA (MATRIX)

Description

[Kga] - Partition of differential stiffness matrix - a set.

Matrix Trailer

Number of columns = a

Number of rows = a

Form = sgymmetric

Type = real double precision
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2.3.33 Data Blocks Qutput From iodule DS"G2

2.3.33.1  XBLL (MATRIX)

Description

[KEQ] - Partition of the stiffness matrix of the first order annroximation to
large displacements - £ set.

Matrix Trailer

Humber of columns = %

Humber of rows =

Form = symmetric

Type = vyeal double precision

2.3.33.2  KBFS (MATRIX)

Description

[Kb ] - Partition of the stiffness matrix of the first order approximation to
fs .
large displacements.

Matrix Trailer

Number of columns = s

Number of rows = f

Form = rectangular

Type = real double precision

2.3.33.3  KBSS (MATRIX)

Description

[KES] - Partition of the stiffness matrix of the first order approximation to
large displacements - s set.

Matrix Trailer

Number of columns S

Number of rows = s
Form = symmetric
Type = real double precision
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‘ 2.3.33.4  PBL (MATRIX)

Description

{PE } - Partition of the load vector of the first order approximation to the
large displacements - 2 set.

Matrix Trailer

Kumber of columns = 1

Numbar of rows = 4

Form = rectangular

Type = real single precision

2.3.33.5 PBS (MATRIX)
Description

{PZ} - Partition of the load vector of the first order annroximation to the
large displacement problem - s set.

Matrix Trailer

1

s

rectangular

real single precision

Number of columns
Number of rows

Form
‘ e

2.3.33.0  YBS (MATRIX)

Description

{Yb} - Partition of the constrained displacement vector of the first order
approximation to the large displacement vector - s set.

Matrix Trailer

Number of columns = 1

Number of rows = s

Form = rectangular

Type = real single precision

2.3.33.7 UBRPPV (MATRIX)

Description

{ugb} - Partition of the displacement vector of the first order approximation to the
large displacement problem -~ o set.

Matrix Trailer

Number of columns = 1
Number of rows = 0
‘ Form = rectangular
Type = real single precision
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2.3.34 Data Blocks Output From Module PLAT.

2.3.34.1  KGGXL (MATRIX).

Description
[Kgé] - Stiffness matrix of linear elements exclusive of general elements - g set,

Matrix Trailer

Number of columns = g

Number of rows = g

Form = symmetric

Type = real double precision

2.3.34.2  ESTL (TABLE).

Description

Element Summary Table for Linear Elements.

The ESTL contains data copied from the EST data block. An element's EST data resides in
the ESTL only if it is a linear element of the model.

Tatle Format '

Same format as the EST data block output from module TAl.

Table Trailer

Word 1 = number of element entries in ESTL.

Words 2-6 zero.
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2.3.34.3 ESTNL (TABLE).

Description

Element Summary Table for Non-Linear Elements.

The ESTNL, used only in the Piecewise Linear Analysis Rigid Format, is constructed from the
Element Summary Table (EST). It contains one logical record for each element type for which at
least one element of that type is non-linear (an element is defined to be non-linear if its
modulus of elasticity is defined as the first derivative of a stress-strain tabular function
input on a TABLES1 bulk data card) and for which a request for stress output is found. The con-
struction of the ESTNL is as follows: the EST data block is read and each element is tested for
possible non-linearity. If the element is non-linear and the user has requested element stress
data to be output, its element data is copied onto the ESTNL data block and then initial stress
data is appended. The only elements admissible to the ESTNL are: R@D, TUBE, C@NR@D, BAR, TRMEM,
TRIAT, TRIA2, QDMEM, QUAD1, QUAD2.

Table Format

Record Word Item
0 Header record
1 1 Element type (integer) lreneated for
2 to N+i Element EST data }repeated for each )each admissible
N+2 to N+M+] Element stress datafnon-linear elementf,element tyne

. Notes

1. N is the number of words in the EST data section.
M is the number of stress words appended.

2. The number of records in the ESTNL corresponds to the number of separate admissible
element types for which at least one element is non-linear.

Table Trailer

]

Word 1 total number of elements in the ESTNL.

Words 2-6

Zero.

Detailed ESTNL Formats

R@D, CONR@AD:

Hord Item
1-17 EST data
*
18 €0, previous strain value once removed, initially zero
*
19 € , previous strain value, initially zero
*
20 E , the previously calculated modulus of elasticity, initially

the value of E given a MAT1 card.
21 T*, the previously calculated torsional moment, initially zero
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TUBE:
Word Ttem
1-16 EST data
17-20 Same as worcs 18-21 for the R@D.
BAR:
Word Item
1-42 EST data
*
43 €0s previous strain value once removed, initially zero
*
44 € , previous strain value, initially zero
45 E , the previously calculated modulus of elasticity, initially
the value of E given on a MAT1 card
*
46 Vi
*
47 Vo
48 T* The previous element forces, initially zero
*
49 Mla
. *
50 ”za
TRMEM:
Word Item
1-21 EST data
*
22 €9, previous strain value once removed, initially zero
*
23 e , previous strain value, initially zero
*
24 E , the previously calculated modulus of elasticity, initially the
value of E given on a MAT1 card
*
25 oy
26 o; The current membrane stresses, initially zero
. *
27 Oxy
TRIAT:
Word [tem
1-27 EST data
28-33 Same as words 22-27 for the TRMEi!
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TRIAZ:

QDMEM:

QUADT:

QUAD2:

Word
34
35
36
37
38

Word

1-27
28-32

Word

1-26
27-32

Word

1-32
33-38
39-43

Hord

1-26
27-32
33-37

DATA BLOCK AND TABLE DESCRIPTIONS

*

< =z =
T M

<
<

Same as words
Same as words

EST data
Same as words

EST data
Same as words
Same as words

EST data
Same as words
Same as words
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Item

Item

The previous element forces, initially zero

1-27 for the TRMEM

34-38 for the

Item

22-27 for the

Item

22-27 for the
34-38 for the

Item

22-27 for the
34-38 for the

TRIAT

TRMEM

TRMEM
TRIAT

TRMEH
TRIA1
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‘ 2.3.34.4 ECPTHL (TABLE).

Description

Element Connection and Properties Table for Hon-Linear Elements.

The ECPTNL, used only in the Piecewise Linear Analysis Rigid Format, is constructed from the
ECPT data block. The ECPTNL contains one logical record for each grid point or scalar point of
the model. Each logical record contains Element Summary Table (EST) data plus initial element
stress data appended to this data for each non-linear element connected to the pivot point. (An
element is defined to be non-linear if its modulus of elasticity is defined as the first derivative
of a stress-strain tabular function input on a TABLES! card). The only elements admissible to the
ECPTNL are: R@D, TUBE, C@PNR@D, BAR, TRMEM, TRIAl, TRIA2, QDMEM, QUAD1, QUAD2.

Table Format

Record Word Item
0 Header record
1 1 SIL number for "nivot" arid reneated
or scalar point (integer) for each orid
2 Element type (integer? repeated for each or scalar
3 to N+2 Element EST data non-linear element noint in the
N+3 to N+M+2 Element stress data connected to the pivot ) model
ntl End-of-file
Notes
‘ 1. N is the number of words in the EST data section.

M is the number of stress words appended. The number of stress words appended in
generating the ECPTNL data block is not the same as in generating the ESTNL data block.

2. n is the total number of grid and scalar points in the model.

3. If all elements connected to a pivot point are linear, then the record contains only
one word, the pivot point set negative.

Table Trailer

Word 1

total number of element entries in the ECPTNL.

Words 2-6

zero.

Detailed ECPTNL Formats

R@D, C@NR@D:

Word Item
1-20 Same as ESTNL data. Note word 21 of the ESTNL

is not present in the ECPTNL data for the R@D, C@NR@D.
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TUBE:

BAR:

TRMEM:

TRIAT:

TRIAZ:

QDMEM:

QUAD1:

Word

1-19

Word

1-45

Word

1-27

Word

1-33

Word

1-27

Word

1-32

Word

1-38

DATA BLOCK AND TABLE DESCRIPTIONS

Same as
present

Same as
present

Same as

Sanie as
present

Same as
present

Same as

Same as
present

Item

ESTNL data. Note word 20 of the ESTNL is not
in the ECPTNL data for the TUBE.

Item

ESTNL data. Note words 46-50 of the ESTNL are not
in the ECPTNL data for the BAR.

{tem

ESTNL data.

Item

ESTNL data. Note words 34-38 of the ESTNL are not
in the ECPTNL data for the TRIA1.

Item

ESTNL data. Note words 26-32 of the ESTNL are not
in the ECPTNL data for the TRIAZ.

Item
ESTNL data.

Item

ESTNL data. Note words 39-43 of the ESTNL are not
in the ECPTNL data for the QUADT,
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QUAD2:

Word

1-32

DATA BLOCK AND TABLE DESCRIPTIONS

Item

Same as ESTNL data. WNote words 33-37 of the ESTNL are not
present in the ECPTNL data for the QUAD2.
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. 2.3.35 Data Blocks Output From Module ADD

2.3.35.1  KGGSUM (MATRIX)

Description
') nL
Sum of [Kgg] and [Kgg]'

Used only in the Piecewise Linear Analysis Rigid Format and is equivalent to [Kgg].

Matrix Trailer

Number of columns = g

Number of rows = g

Form = symmetric

Type = real double precision

2.3.35.2 PG (MATRIX)

Description

{Pg§ - Incremental load vector used in Piecewise Linear Analysis.

Matrix Trailer

1

g
rectangular
real single precision

Number of columns

Number of rows
Form
Type

2.3.35.3  KDAAM (MATRIX)

Description

[Kgg] - The negative of [Kga] (see section 2.3.32).
Used only in the Buckling Analysis Rigid Format.

Matrix Trailer

Number of columns = a

Number of rows = a

Form = symmetric

Type = real double precision
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2.3.36  Data Blocks Output From Module PLAZ

2.3.36.1  UGV1 (MATRIX)

Description
1
[ug]

Matrix Trailer

Number of
Number of
Form

Type

Matrix of successive sums of incremental displacement vectors - g set.
Used only in the Piecewise Linear Analysis Rigid Format.

columns = number of factors on a PLFACT bulk data card
rows = g

= rectangular

= real single precision

2.3.35.2 PGVl (MATRIX)

Description

1
gl -

Matrix Trailer

Number of
Number of
Form

Type
2.3.3v.3  QGI
Description

log) -

Matrix Trailer

Number of
Number of
Form

Type

Matrix of successive sums of incremental load vectors - q set. Used
only in the Piecewise Linear Analysis Rigid Format.

columns = number of factors on a PLFACT bulk data card
rows = g

= rectangular

= real single precision
(MATRIX)

Matrix of successive sums of incremental vectors of single point constraint
forces - g set. Used in the Piecewise Linear Analysis Rigid Format only.

columns = number of factors on a PLFACT bul% data card
rows = q

= symmetric

= real sinale precision
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j ‘ 2.3.37 Data Blocks Qutput From Module PLA3.

2.3.37.1  @NLES (TABLE).

Description

Output table for nonlinear element stresses.
Format

Same format as @ES1 table output from module SDRZ.
Note

@NLES 1is written in subroutine PLA32 of module PLA3.

Table Trailer

Word 1 total number of element entries in @NLES.

Word 2-6

zero.

2.3.37.2  ESTNLY (TABLE).

. Description
‘ Element summary table for nonlinear elements - updated.

Used only in the Piecewise Linear Analysis Rigid Format, the ESTNL1 data block is the same
as the ESTNL data block except that the anpended stress information is undated. See data block
description for ESTNL for further details.

Table Format
Same format as the ESTNL data block.

Table Trailer

Word 1 number of element entries in ESTNL1.

Word 2-6

zero.
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2.3.38 Data Blocks Output From Module PLA4.

2.3.38.1  KGGNL (MATRIX).

Description

[Kgg] - Stiffness matrix of nonlinear alements - g set.

Used only in the Piecewise Linear Analysis Rigid Format.

Matrix Trailer

Number of columns = g

Number of rows = g

Form = symmetric

Type = real double precision

2.3.38.2  ECPTNL1 (TABLE).

Description

Element Connection and Properties Table for Non-Linear Elements - undated.

Used only in the Piecewise Linear Analysis Rigid Format, the ECPTNL1 data block is the
same as the ECPTNL data block except that the appended stress information is updated. See
description for ECPTNL for further details.

Table Format ‘

Same format as the ECPTNL data block.
Table Trailer

Word 1

total number of element entries in ECPTNLI.

Word 2-6 Zero.
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2.3.39 Data Blocks Output From Module CASE.

2.3.39.1  CASEXX (TABLE).
Description

Case Control data table for dynamics problems.
Table Format

The format of the records is exactly like CASECC, (see section 2.3.1.1) with dynamic
looping records deleted.

Table Trailer

Word 1 number of records in CASEXX.

Word 2-6

zero.
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2.3.40 Data Blocks Output From Module MTRXIN

2.3.40.1 K2PP (MATRIX)
Description
[Kpp] - Direct input stiffness matrix - p set.

Matrix Trailer

Humber of columns = p

Number of rows = p

Form = square

Type = depends on input

2.3.40.2  M2PP (MATRIX)

Description

[Mpp] - Direct input mass matrix - p set.

Matrix Trailer

Number of columns = p

Number of rows = p

Form = square

Type = depends on input

2.3.40.3  B2PP (MATRIX)

Description

2
[Bpp] - Direct input damping matrix - p set.

Matrix Trailer

Number of columns = p

Number of rows = p

Form = square

Type = depends on input
2.3.40.4

The MTRXIN module may be used via DMAP to produce any desired p sized matrix from
DMIG input data.
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‘ 2.3.41 Data Blocks Output From Module GKAD

2.3.41.1 KDD (MATRIX)

Description
[K4q] - Dymamic stiffness matrix - d set.

Matrix Trailer

Number of columns = d

Number of rows = d

Form = square

Type = compiex double precision

- frequency response/complex eigenvalue
real double precision

- transient
2.3.41.2 BDD (MATRIX)
Description
[de} - Dynamic damping matrix - d set.
Matrix Trailer
Number of columns = d
Number of rows = d
Form = square
Type = complex double precision
~ - frequency response/complex eignevalue
—_ real double precision
- transient

2.3.41.3 MDD (MATRIX)

Description

[Mdd] - Dynamic mass matrix - d set.

Matrix Trailer

Number of columns = d

Number of rows = d

Form = square .
Type = complex double precision

- frequency response/complex eigenvalue
real double precision
- transient
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2.3.41.4 GMD (MATRIX)

Description
[G:] - Multipoint constraint transformation matrix - dynamics.

Matrix Trailer

Number of columns = d

Number of rows = m

Form = rectangular

Type = real double precision

2.3.41.5 GPD (MATRIX)

Description

[Gg] - Omitted coordinate transformation matrix - dynamics.

Matrix Trailer

Number of columns = d

Number of rows = 0

Form = rectangular

Type = real double precision

2.3.41.6  K2DD(MATRIX)

Description
[Kﬁd] - Direct input stiffness matrix - d set.

Matrix Trajler

Number of columns = d

Number of rows = d

Form = square

Type = complex double precision/real double precision

2.3.41.7 M2DD (MATRIX)

Description
[Mid] - Direct input mass matrix - d set,

Matrix Trailer

Number of columns = d

Number of rows = d

Form = square

Type = complex double precision/real double precision
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2.3.41.8 B2DD (MATRIX)

Description

[Bgd] - Direct input damping matrix - d set.

Matrix Trailer

Number of columns = d

lumber of rows = d

Form = square

Type = complex double precision/real double precision
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2.3.42 Data Blocks Output From Module CEAD

2.3.42.1  PHID (MATRIX)

Description

[@d] - Complex eigenvectors in the d set.

Matrix Trailer

Number of columns
Number of rows
Form

Type

numher of eigenvalues found in CEAD
d

rectanqular
complex single precision

ononon

2.3.42.2 CLAMA (TABLE)

Description

A - Complex eigenvalue table.

Table Format

Record Word Type Item
0 Header record
1 @FP ID record
1 I 90
2 I 1006
3-9 I 0
10 I 6
11-50 Not defined
51-146 B Title, subtitle, and label from /@UTPUT/
i 2 @FP data record
1 1 I Mode number
2 I Extraction order
3 R Real part of eigenvalue
4 R Imaginary part of eiaenvalue
5 R [Im () ]/21
6 R -2*Re (A)/|Im (A)|

Note: The 6 data words are repeated in record 2 for each
eigenvalue found in CEAD.

3 End-of-file

Table Trailer

Word 1
Word 2
Word 3
Word 4
Word 5
Word 6

R LI L I [ N | 1 1§
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2.3.42.3  PCEIGS (TABLE).

Description
Complex eigenvalue summary table.

Table Format

Record Word Type Item
0 B Header record
1 1 1 0
2 1 1009
3 I 1 if determinant
2 if inverse power
4-13 1 0
11 I Number of eigenvalues extracted
12-18 Depend on the method used

Determinant

12 1 Number of passes through starting points
13 I Number of criteria changes

14 I Number of starting point moves

15 I Number of decompositions

16 I Number of failures to iterate to a root
17 I Number of predictions outside the region
18 I Reason for termination

1 - all requested roots found

2 - out of region prediction from every
starting noint

3 - insufficient time to extract another root

4 - everywhere singular matrix

Inverse Power

12-18 Identical to words 12-18 for Inverse Power Method
section of the PEIGS data block output from the
READ module (see section 2.3.30.4).

19-50 Not defined

51-146 B Title, subtitle, label

Record 1 will be repeated for each region for Inverse Power.
Records 2 + 3 exist only when METH@D = DETM.

2 1 I 0
2 I 1009
3 I 3
4-9 I 0
10 1 6
11-50 Not defined
51-146 B Title, subtitle, label
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Record Word Type

oo P_wn —
— 0 00T

Words 1-6 are repeated for

Table Trailer

Non-zero.

2.3.42.4  PHIH (MATRIX)

Description

[@h] - Complex eigenvectors in the h set.

Matrix Trailer

Number of columns number of eigenvalues

Item

Starting point number in region

Real part of startina point

Imaainary part of startina noint
Maanitude of startina point

Phase of startina point

Scale factor (power of 10) of maanitude

each startina point in each reaion.

End-of-file

found in CEAD

Number of rows = h
Form = rectangular
Type = complex single precision
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2.3.43 Data Blocks Output From Module VDR

2.3.43.1  @PHID (TABLE)

Description

Output complex eigenvectors requests (solution set, SBRT1, complex).

Table Format
Record Word

0

-7

OO OTH W N =

10
11-50
51-82
83-114
115-146

Notes

1. Records 1 and 2 ar

2. Device code

3. Format code

1
PN

o w Ny —

4. Approach code =

5. Point type =

e

N pa - O

S wne -~

3

Ll B -« B B N ] — - —

oW

20 30

Item

Data block name
Month, day, year
Time

1

Device code + 10 * approach code
1014

0

Subcase number

Mode number

Complex eigenvalue

0

Format code
Number of words per entry in record 2 = 14,
Not defined

Title

Subtitle

Label

10 * point ID + device code repeated
Point type for

R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each
(), 1(12), 1(73), I(R1), I(R2), I(R3)}point

repeated for each vector to be output.

oo

x y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

grid point

scalar point
extra point
modal point

6. Components (words 3-14 of even numbered records) which are not in the solution set are
replaced by an integer 1.
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Table Trailer

Word 1 = (sum of all words in even numbered records)/65536
Word 2 = remainder from division above
Word 3-6 = zero.

2.3.43.2  QUDVC1 (TABLE)

Description
Output displacement requests (solution set, S@RT1, complex)

Table Format

Record Word Type Item
0 1-2 B Data block name
3-5 I Month, day, year
6 I Time
7 I 1
1 1 I Device code + 10 * approach code
1015 = displacement
2 I {1016 = velocity
1017 = acceleration
3 1 0
4 I Subcase number
5 R Frequency
6 I 0
7 I 0
8 I Dynamic load set ID
9 I Format code
10 I Number of words per entry in record 2 = 14
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10 * point ID + device code repeated
2 I Point type for
3-8 R R(T1), R(T2), R(T3), R{(R1), R(R2), R(R3)(each
9-14 R 1(T1), 1(12), 1(T3), I(R1), I(R2), I(R3))point

Notes
1. Records 1 and 2 are repeated for each vector to be output.

x y output only
print
punch
print and punch

2. Device code

0
]
4
5

1
2
3

4. Approach code = 6

real
real/imaginery
magnitude/phase

I

3. Format code
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‘ liotes cont'd.

5. Point type =

grid point
scalar point
extra point
modal point

bwnrn—

6. Components (words 3-14 of even numbered records) which are not in the solution set
are replaced by an integer 1.

Table Trailer

Word 1 = (sum of all words in even numbered records)/65536.
Word 2 = remainder from division above.
= zero.

Word 3-6

2.3.43.3 QuDV1 (TABLE)

Description

Output displacement requests (solution set, SPRT1, real).

Table Format

Record Word Type Item
0 1-2 B Data block name
3-5 I Month, day, year
6 1 Time
7 I 1

-
—
bt

Device code + 10 * approach code

(15 = displacement
2 1 16 = velocity
17 = acceleration
3 I 0
4 1 Subcase number
5 R Time
6 I 0
7 I 0
8 1 Dynamic load set ID
9 I Format code = 1
10 I Number of words per entry in record 2 = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10 * point ID + device code ) repeated
2 1 Point tvoe for each
3-8 R T, T2, T3, R1, R2, R3 noint
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Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5:

print and punch

real
real/imaginary
magnitude/phase

3. Format code

n
PR

wr —
m w n

4, Approach code = 7

grid point
scalar point
extra point
modal point

5. Point type =

S
n o non

6. Components (words 3-8 of even numbered records) which are not in the solution set
are replaced by an integer 1.

Table Trailer

Word 1 = (sum of all words in even numbered records)/65536.
Word 2 = vyremainder from division above.
Word 3-6 = zero.

2.3.43.4  @PNL1 (TABLE)

Description

Output nonlinear load requests (solution set, SPRT1, real)

Table Format

Record Word Type ITtem
0 1-2 B Data block name
3-5 I Month, day, year
) I Time
7 I 1
1 1 [ Device code + 10 * approach code
2 I 12
3 I 0
4 I Subcase number
5 R Time
6 I 0
7 I 0
8 I Dynamic load set ID
9 I Format code
10 I Number of words per entry in record 2 = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
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Record Word

w N~

Notes

1. Records 1 and 2 are

2. Device code

i

3. Format code

4. Approach code =

5. Point type =

O Ee—O

DATA BLOCK DESCRIPTIONS

Type

I
I
R

Item+

Point type for each

10 * point ID + device code} repeated
T, T2, 73, R1, R2, R3 point

repeated for each vector to be output.

itononon

X y output only

print
punch

print and punch

real

real/imaginary
magnitude/phase

grid point
scalar point
extra point
modal point

6. Components (words 3-8 in even numbered records) which are not in the solution set
are replaced by an integer 1.

Table Trailer

1}

Wword 1

Word 2

il

Word 3-6

zero.

2.3.43.5 PPHIH (TABLE)

Description

(sum of all words in even numbered records)/65536.

remainder from division above.

Output complex eigenvector requests (solution set, S@PRT1, complex).

Table Format

Record Word
0 1-2
3-5

6

7

1 1

2

3

4

5
6-7

8

9

10

=

bt bt =t D) b b e et 1 DO

Item

Data block name

Month, day, year

Time

1

Device code + 10 * approach code
1014

0

Subcase number

Mode number

Complex eigenvalue

Format code
Number of words per entry in record 2 = 14
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Record Word Type Item

11-50 Not defined

51-82 B Title

83-114 B Subtitle

115-146 B Label

2 1 I 10 * point ID + device code repeated

2 I Point type for
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each
9-14 R 1(11), 1(12), 1(13), I(R1), I(R2), I(R3)Ypoint

Notes

1. Records 1 and 2 are repeated for each vector to be output

0 = x y output only
. - 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4, Approach code = 9
1 = grid point
. _ 2 = scalar point
5. Point type = 3 = extra point
4 = modal point '
6. Components (words 3-14 of even numbered records) which are not in the solution set

are replaced by an integer 1.

Table Trailer

Word 1 = (sum of all words in even numbered recovrds)/65536.
Word 2 = remainder from division above.
Word 3-6 = zero.

2.3.43.6  QUHVCT (TABLE)

Description

Output displacement requests (solution set, S@RT1, complex).
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Table Format

Record Word Type Item
0 1-2 B Data block name
3-5 1 Month, day, year
6 I Time
7 1 1
1 1 I Device code + 10 * approach code
1015 = displacement
2 I 1016 = velocity
1017 = acceleration
3 1 0
4 I Subcase number
5 R Frequency
6 I 0
7 1 0
8 I Dynamic load set ID
9 I Format code
10 I Number of words per entry in record 2 = 14
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 I 10 * point ID + device code repeated
2 1 Point type for
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each
’ 9-14 R 1(T1), 1(12). 1(13). 1(R1), I(R2). I(R3))point
Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4. Approach code = 6
grid point

scalar point
extra point
modal point

5. Point type =

Hwny —~

6. Components (words 3-14 of even numbered records) which are not in the solution set
are replaced by an integer 1.

Table Trailer

Word 1

(sum of all words in even numbered records)/65536.

Word 2

‘ Word 3-6

remainder from division above.

Zero.
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2.3.43.7  QUHV1 (TABLE)

Description

DATA BLOCK AND TABLE DESCRIPTIONS

Output displacement requests (solution set, SPRT1, real).

Table Format
Record Wor

0

~n

OWoOoONOOTH W

10
11-50
51-82
83-114
115-146

w N —

Notes

— o O e

[ovBlvsNos)

—

Item

Data block name
Month, day, year
Time

1

Device code + 10 * approach code

15 = displacement
16 = velocity
17 = acceleration
0
Subcase number
Time
0
0

Dynamic load set ID

Format code = 1

Number of words per entrv in record 2 = 8
Not defined

Title

Subtitle

Label

point type for each

10 * point ID + device code (repeated
71, 12, 73, R1, R2, R3 point

1. Records 1 and 2 are repeated for each vector to be output.

2. Device code

U — O
oo

3. Format code

1
PN
w N —
oo

4, Approach code = 7

5. Point type =

Hwnrn —
Houon o

6. Components (words 3-8

x y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

grid point

scalar point
extra point
modal point

of even numbered records) which are not in the solution set
are replaced by an integer 1.
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Table Trailer

Word 1 = (sum of all words in even numbered records)/65536.
Word 2 = remainder from division above.
Word 3-6 = zero.
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2.3.44 Data Blocks Qutput From Module FRRD

2.3.44.1

Description

f
[ud] =

Matrix Trailer

Number of
Kumber of
Form
Type

2.3.44.2  PSF
Description

Pl -

S

Matrix Trailer

Number of
Number of
Form

Type
2.3.44.3  PDF

Description

f

{Pd

} -

Matrix Trailer

Number of
Number of
Form
Type

2.3.44.4  PPF
Description

] -

Aatrix Trailer

Number of
Number of
Form

Type

UDVF (MATRIX)

Displacement vector matrix in a frequency response problem - d set.

columns
rows

(MATRIX)

Load vector

columns
rows

(MATRIX)

iwonowon

number of frequencies multiplied by the number of loads
d

rectanqular

complex single precision

for frequency rasponse - s set.

number of frequencies multiplied by the number of loads
S

rectangular

complex single precision

Dynamic load matrix for frequency analysis - d set.

columns
rows

(MATRIX)

Houonon

number of frequencies multiplied by the number of loads
d

rectangular

complex single precision

Dynamic Toads for frequency response - p set.

columns
rows

number of frequencies multiplied by the number of loads

rectangular
complex single precision
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‘ Hote

The header record contains the list of frequencies.

2.3.44.5  UHVF (MATRIX)

Description
[u:] - Modal frequency response solution vectors - h set.

Matrix Trailer

Number of columns
Number of rows
Form

Type

number of frequencies multiplied by the number of loads
h

rectangular
complex single precision
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2.3.45 Data Blocks Output From Module SDR3.

2.3.45.1  @PP2 (TABLE)
Description

Output load vector requests (p set, S@RT2, real).
Table Format

Record Word

B

Item
0 Header record

1 Device code + 10*approach code
2002

0

Subcase number

10*point ID + device code

0

0

Dynamic load set ID

Format code = 1

Number of words per entry in next record = 8
11-50 Mot defined

51-82 Title

83-114 Subtitle

115-146 Label
Time }repeat .

p—
CWLONOOTHWN
Bt bt P et b

[soiev o)

=

Point tyne for each
R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)}time step

w N -
]

e}

>0 —

Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5:

print and punch

real
real/imaginary
magnitude/phase

3. Format code

1]

P NS,
w N~
n o n

4. Approach code = 6

grid point

scalar point
extra point
modal point

5. Point type =

S wrnn =
LU LR T ||

Table Trailer

Words 1-6 contain no significant values.
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‘ ‘ 2.3.45.2 (QP2 (TABLE).

Description

Output forces of single-point constraint (p set, SPRT2, real).

Table Format

Record Word Type
0

1 1 I
2 I
3 I
4 I
5 I
6 I
7 I
8 I
9 I
10 I

‘ 11-50
‘ 51-82 B
| 83-114 B
| 115-146 B

|
i 2 1 R
i 2 I
3-8 R
Notes

Item
Header record

Device code + 10*approach code
2003

0

Subcase number

10*point ID + device code

0

0

Dynamic load set ID

Format code = 1

Number of words per entry in next record = 8
Not defined

Title

Subtitle

Label

Time repeat
Point type for each
R(T1), R(T2), R(T3), R(R1), R(R2), R(RB)}time step

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4, Approach code = 6
grid point

scalar point
extra point
modal point

. Point type =

($7]

W —-
wononon

Table Trailer

Words 1-6 contain no significant values.
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2.3.45.3  QUPV2 (TABLE).
Descrintion
Outout displacement vector requests (p set, SPRT2, real).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
2001 = Displacement
2 I 2010 = Velocity
2011 = Acceleration
3 I 0
4 I Subcase number
| 5 I 1C*point ID + device code
? 6 1 0
7 I 0
8 I Dynamic load set ID
9 I Format code = 1
10 I Number of words per entry in next record = 8
11-590 Not defined
51-82 B Title
83-114 B Subtitle
115-145 B Label
2 1 R Time reneat ‘
2 I Point tyne }For each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3))time sten

Notes

1. Records 1 and 2 are reneated for each vector to be output.

0 = x y outpbut only
. B 1 = print
2. Device code = 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4. Approach code = §
grid point

scalar point
extra point
modal point

(3]

Point type =

—A
—
oo

Table Trailer

Words 1-6 contain no significant values.
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‘ 2.3.45.4 PES2 (TASLE).

Description

Output element stress requests (SPRT2, real).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*aporoach code
2 1 2005
3 I Element type
4 1 Subcase number
5 I 10*element ID + device code
6 I 0
7 1 0
8 I Dynamic load set ID
9 1 Format code = 1
19 I Number of words per entry in next record = MIDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 3 Label
2 1 R Time )} repeat
: 2-NWDS Mixed Element stress data }for each
‘ See section 2.3.51 for details) time step
Notes

1. Records 1 and 2 are repeated for each vector to be output.

‘0
2. Device code = !
l4
5

1
2
3

4. Approach code = 6

X y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

3. Format code

Table Trailer

Words 1-6 contain no significant values.
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2.3.45.5 PEF2 (TABLE).

Description

Output element force requests (S@RT2, :eal).

Table Format

Record Word Type
0
1 1 I
2 I
3 I
4 I
5 I
6 1
7 I
8 I
9 I
10 I
11-50
51-82 B
83-114 B
115-146 B
2 1 R
2-NWDS Mixed
Notes

1. Records 1 and 2 are

(0 = X y output only
2. Device code = {l N SE;Qﬁ
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4., Approach code = 6

Table Trailer

Words 1-6 contain no significant values.

2.3~

Item
Header record

Device code + 10*approach code
2004

Element type

Subcase number

10*element ID + device code

0

Dynamic load set ID

Format code = 1

Number of words per entry in next record = NWDS
Not definead

Title

Subtitle

Label

reneat
for each
time step

Time
Element force data
See section 2.3.52 for details

repeated for each vector to be output.
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‘ 2.3.45.6

@PNL2 (TABLE).

Description

DATA BLOCK DESCRIPTIONS

Output nonlinear load requests (solution set, SPRT2, real).

Table For

mat

Reco

0
1

HNotes

6.

rd Word

OOONO B WN -

10
11-50
51-82
83-114
115-146

1
2
3-8

Type Item
Header record
I Device code + 10*apnroach code
I 2012
I 0
I Subcase number
I 10*point ID + device code
I 0
1 0
I Dynamic load set ID
I Format code = 1
I Number of words per entry in next record = 8
Not defined
B Title
B Subtitle
B Label
R Time repeat
I Point type for each
R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3))timestep

Records 1 and 2 are rep=ated for each vector to be output.

Device code

Format code

1)
P
wnrno -
Bonwon

Aporoach code = 6

Point type =

Wy -

Components (words 3-8
replaced by integer 1.

Table Tra

iler

X y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

grid point

scalar point
extra point
modal point

in even numbered records) which are not in the solution set are

Words 1-6 contain no significant values.
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2.3.45.7 QUDV2 (TABLE).

Description

DATA BLOCK AWD TABLE DESCRIPTIONS

Output displacement vector requests (solution set, S@RT2, real).

Table Format

Record Word
0
] 1

N

—
QSLWONOOITH W

11-50

51-82

83-114
115-146

1
2
3-8

Notes

[e=jov Rue]

—

Item
Header record

Device code + 10*approach code

2015 = Displacement
2016 = Velocity
2017 = Acceleration
0

Subcase number
10*point ID + device code

0

Dynamic Toad set ID

Format code = 1

Number of words per entry in next record = 8
Not defined

Title

Subtitle

Label

Time repeat
Point type for each
R(T1), R(T2), R(T3), R(R1), R(R2)}, R(R3))time sten

1. Records 1 and 2 are repeated for each vector to be output.

2. Device code

L VN T |}

3. Format code

il
P,
wr -
(TR

4. Approach code =

anononon

6

j]

. _ 2

5. Point type = 13
4

6. Components (words 3-8
replaced by integer 1.

Table Trailer

Words 1-5 contain no signi

X y output only
print
punch
print and punch

real
real/imaginary
magnitude/phase

grid point

scalar point
extra point
modal point

of even numbered records) which are not in the solution set are

ficant values.
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2.3.45.8 PUHVZ (TABLE).

Description

Output displacement vector requests (solution set, S@RT2, real).

Table Format

Record Word Type Item
) Header record
1 1 I Device code + 10*anoroach code
2015 = Displacement
2 I 2016 = Velocity
2017 = Acceleration
3 I 0
4 I Subcase number
5 I 10*point ID + device code
6 I 0
7 1 0
8 I Dynamic load set ID
9 I Format code = 1
10 I Number of words per entry in next record = 8
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-145 B Label
‘ 2 1 R Time jrepeat
2 1 Point type for each
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(RB)}time sten

Hotes

1. Records 1 and 2 are repeated for each vector to be outnut.

x y output only
print
punch
print and punch

2. Device code

N = O
nouwonon

real
real/imaainary
magnitude/phase

o

3. Format code

"
P A

o w N~

4. Approach code =

grid point
scalar point
extra point
modal point

5. Point type =

wononoa

oy~

(3]

Components (words 3-8 of even numbered records) which are not in the solution set are
replaced by an integer 1.

Table Trailer

‘ Words 1-6 contain no significant values.
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2.3.45.9  PPPC2 (TABLE).
Description

Output load vector requests (p set, S@RT2, complex).
Table Format

Record Word Item

g

0 Header record
1 Device code + 10*approach code

3002

0

Subcase number

10*point ID + device code

0

0

0

Format code

Number of words per entry in next record = 14
11-50 Not defined

Title

Subtitle

Label

Frequency reneat
Point type for
R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each

)
I(T1), 1(12), 1(T3), I(R1), I(R2), I(R3))frequency

—
QUOWO~NOOT_WwN—
Pt bt et

o]
P
—
—
~
w m ©

00— o

Notes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5 = print and punch !
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4. Aporoach code = 5
1 = agrid point
- . _ 2 = scalar point
5. Point type = 3 = extra point
4 = modal point

Table Trailer

Words 1-6 contain no significant values.
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‘ 2.3.45.10  PQPC2 (TABLE).

Description
Output forces of single-point constraint requests (p set, SPRT2, complex).

Table Format

Record Word

3

Item

0 Header record
1 Device code + 10*approach code
3003

0

Subcase number

10*point ID + device code

0

0

Load set ID

Format code

10 Number of words per entry in next record = 14
11-50 Not defined

51-82 Title

83-114 Subtitle

115-146 B Label

CoNOUT_WN—
bt bt bt bt d el bt et

o w

Frequency repeat
Point type for
R{T1), R(T2), R(T3), R(R1), R(R2), R{R3){each
I(T1), I1(12), I(T3), I(R1), I(R2), I(R3))freauency

tO(.l'JN-—'
Lo

o+
Ao

1. Records 1 and 2 are repeated for each vector to be outnut.

0 = x y output only
. 1 = print
2. Device code 4 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase
4. Approach code = 5
grid point

scalar point
extra point
modal point

5. Point type =

N~
wonouon

Table Trailer

Words 1-6 contain no significant values.
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2.3.45.11  QUPVC2 (TABLE).

Description

Output displacement vector requests (p set, S@RT2, complex).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*annroach code
3001 = Displacement
2 I 3010 = Velocity
3011 = Accelaration
3 I 0
! 4 I Subcase number
} 5 I 10*point ID + device code
! 6 I 0
7 I 0
8 I Load set ID
9 I Format code
10 I Number of words per entry in next record = 14
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 R Frequency repeat ‘
2 I Point type lfor
3-8 R R(T1), R(T2), R(T3), R(R1), R , R(R3 ‘aach
9-14 R I(T1), I{T2), I(T3), I(R1), I(R2), I(R3))frequency

dotes

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
. _ 1 = print
2. Device code = 4 = punch
5:

porint and punch

n
— — et~

1 = real

3. Format code 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 5

‘ ‘] = grid point

) . _ 2 = scalar point

5. Point type = l3 = extra point
4 = modal point

Table Trailer

Words 1-6 contain no significant values.
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‘ 2.3.45.12  QESC2 (TABLE).

Description

Output element stress requests (SPRT2, complex).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
2 1 3005
3 I Element type
4 1 Subcase number
5 I 10*Element ID + device code
6 I 0
7 I 0
8 I Load set ID
9 I Format code
10 I Number of words per entry in next record = NWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 i R Frequency repeat
2-N4DS Mixed Element stress data }for each
‘ See 2.3.51 for details ) frequency
Notes

1. Records 1 and 2 are repeated for each vector to be outnut.

x y output only

0:
. 1 = print
2. Device code 54 = punch
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 5
Table Trailer

Words 1-6 contain no significant values.
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2.3.45.13  QEFC2 (TABLE).
Description
Output element force requests (SPRT2, complex).

Table Format

Record Word Type Item
0 Headar record
1 1 I Device code + 10*apnroach code
2 I 3004
3 I Element type
4 I Subcase number
5 I 10*element ID + device code
) I 0
7 I 0
8 I Load set ID
9 I Format code
10 I Number of words per entry in next record = NWDS
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 R Frequency repeat
2-NWDS Mixed Element force data }
See 2.3.52 for details

for each
frequency ‘

Notes

Records 1 and 2 are repeated for each vector to be output.

‘O = x y output only
2. Device code = Il - S:;gﬁ
5 = print and punch
1 = real
3. Format code = 2 = real/imaginary
3 = magnitude/phase

4. Approach code = 5
Table Trailer

Words 1-6 contain no significant values.
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‘ 2.3.45.14 QUDVC2 (TABLE).

Description

Output displacement vector requests (solution set, SPRT2, complex).

Table Format

Record Word Type
0
1 1 I
2 I
3 I
4 1
5 I
6 I
7 I
8 I
9 I
10 I
11-50
51-82 B
83-114 B
115-146 3]
2 1 R
2 I
3-8 R
9-14 R
ilotes

Item
Header record

Device code + 10*approach code

3015 = Displacement
3016 = Velocity
3017 = Acceleration
0

Subcase Number

10*point ID + device code

0

0

Dynamic load set ID

Format code

Number of words per entry in next record = 14
Not defined

Title

Subtitle

Label

Frequency repeat
Point type for

R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each
(1), 1(T12), I(T3), I(R1), I(R2), I(R3))frequency

1. Records 1 and 2 are repeated for each vector to be output.

0 = x y output only
; _ 1 = print
2. Device code = g4=pwmh
5:

print and punch

1 = real
3. Format code = 2 = real/imaginary
3 = maanitude/phase
4. Aporoach code = 5
1 = grid point
. _ 2 = scalar point
5. Point type = {3 = extra point
4 = modal point

6. Components (words 3-14 of even numbered records) which are not in the solution set are

replaced by integer 1.

Table Trailer

Words 1-6 contain no significant values.
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2.3.45.15  @QUHVC2 (TABLE).

Description
Output displacement vector requests (solution set, SPRT2, complex).

Table Format

Record Word Type Item
0 Header record
1 1 I Device code + 10*approach code
3015 = Disnlacement
2 1 3016 = Velocity
3017 = Acceleration
3 I 0
4 1 Subcase number
5 I 10*point ID + device code
6 I 0
7 I 0
8 I Dynamic load set ID
9 1 Format code
10 I Number of words per entry in next record = 14
11-50 Not defined
51-82 B Title
83-114 B Subtitle
115-146 B Label
2 1 R Frequency repeat
2 I Point type for
3-8 R R(T1), R(T2), R(T3), R(R1), R(R2), R(R3)(each
9-14 R I(T1), 1(12), I1(T3), I(R1), I(R2), I(R3))frequency

Notes

1. Records 1 and 2 are repeated for each vector to be outnut.

‘0 = X y output only
. _ 1 = print
2. Device code = 14 = punch

5 = print and nunch

real
real/imaginary
magnitude/phase

]

3. Format code

H oo on

1
2
3

4. Approach code = 5

1 = grid point
. . _ 2 = scalar point
5. Point type = 13 = extra point
4 = modal point

0. Components (words 3-14 of even numbered records) which are not in the solution set are
replaced by an integer 1.

Table Trailer

Words 1-6 contain no significant values.
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\ . 2.3.46 Data Blocks Output From Module XYTRAN.

2.3.46.1  XYPLTT (TABLE).

Description

Output plot request data in form for direct plotting of SPRT2 Transient Response output.

Table Format

Record Word

0
1

—_—

~Noobhwmn

10
11
12
13
14

15
16

17
18

19
20

21
22

23
24
25
26
27
28
29
30

et S I~ - v B~ s

—

—

bt et i et =t e 2O O

Item
Header record

Subcase ID or if a Random Response problem,

the Mean Response

Frame number

Curve number

Point ID or element ID

Component number

Vector number (1, 2, ... 11)

1--Graph uses top half of frame

0--Graph uses full frame

-1--Graph uses lower half of frame

0--Axis, tics, labels, values, etc. have been
drawn and this curve is to be scaled and
plotted identically as last except for curve
symbols.

1--Axis, tics, labels, scaling, etc. are to be
performed or computed and if word 7 of this
record = 0 or 1, a skin to new frame is to be
made .

Number of blank frames between frames (frame-

skip)

Not used

XMIN

XMAN { Define exact corners of this

YMIN ( upper, lower, or full frame granh

YMAX

Actual value of first tic
Actual incremen® *“o succassivo

tics

Integer value to be printed on

first tic

Maximum number of digits in

any print-value x-direction
+ or - power for print values tics
Total number of tics to nrint

this edge

Value print skin 0,1,2,3---
Delta integer print value to
successive tics’

Same as 15 through 22
But for y-direction tics
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Record

Word

31
32
33
34
35

36

37

38
39

40
41

42

50
51

242
243

282
283
284
285
286
287

288
289

290
291
292
293
294
295
296
297
298
299
300

DATA BLOCK DESCRIPTIONS

—
— e —
(9]

[ecliecRocRevien o]

— 20 20

—

DOV D0DVDOD

2.3-176

Item

Top edge tics each of 31-34 may be less
Bottom edge tics{than 0--tics without values
Left edge tics (equal to 0--no tics here

Right edge tics )greater 0--tics with values

0--x-direction is linear

Greater than O--number of cycles and x-direction

is Togarithmic

0--y-direction is linear

Greater than 0--number of cycles and y-direction

is logarithmic

0--no x-axis

1--draw x-axis

x-axis y-intercept

0--no y-axis

1--draw y-axis

y-axis x-intercept

Less than 0 -- plot symbol for each curve point.
Select symbol corresponding to
curve number in word 3 of this
record.

Equal to 0 -- connect points by lines where
points are continuous i.e., (no
integer 1 pairs).

Greater than 0 -- do both of above.

Not used

Title (32 words)
Subtitle (32 words)
Label (32 words)

Curve Title (32 words)
x-axis Title (32 words)
y-axis Title (32 words)

Not used

Pensize
Plotter 1 = SC4020, 2 = EAI3500
Inches paper x-direction
Inches paper y-direction
Camera for SC4020 less than 0 = 35mm, 0 = F80,
Greater 0 = Both
Print flag 0 = no, 1 = yes
Plot flag 0 = no, 1 = plotter,
-1 = paper, 2 = plotter and paper
Punch flag 0 = no, 1 = yes
x-min of all data
x-max of all data
y-min within x-limits of graph
x-value at this y-min
y-max within x-1imits of graph
x-value at this y-max
y-min for all data
x-value at this y-min
y-max for all data
x-value at this y-max

(6/1/71)




DATA BLOCK DESCRIPTIONS

Record Word Type Item
¢ ; § % } Always is present
3 R x-va]ue}.coordinate pair
4 R y-value f repeats for all pairs plotted
Notes

1. Records 1 and 2 repeat for each curve plotted.

2. Even numbered records will contain integer 1 pairs to indicate where curve has moved
outside of graph limits.

Table Trailer

dords 1-6 contain no significant values.
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2.3.4G5.2  XYPLTFA (TA3LE).

Description

Identical to XYPLTT, for Frequency Response plots (solution set).

2.3.456.3  XYPLTF (TABLE).

Description

Identical to XYPLTT, for Frequency Response plots.

2.3.45.4  XYPLTR (TABLE).

Descrintion

Identical to XYPLTT, for Random Response plots.
2.3.46.5  XYPLTTA (TABLE).

Description

Identical to XYPLTT, for Transient Response plots (solution set).
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2.3.47 Data Blocks Output From Module RANDQM

2.3.47.1  PSDF (TABLE)

Description

Power Spectral Density Table.

‘ Table Format

i Record Word Type Ttem
‘ 3 Header record
1 1 I 50
2 I Code for data type
DISP = 2001
VELB = 2010
ACCE = 2011
LPAD = 2002
SPCF = 2003
ELFp = 2004
STRE = 2005
‘ 3 I 4001
‘ 4 I 0
\ 5 I Point or element ID times 10
| 6 1 Component ID + 2
7 1 0
8 R Mean response
E] I 0
10 1 2
11-50 1 0
51-145 B Title, subtitle, label
2 1 R Frequency
2 R Power spectral densitv

hotes

1. Words 1 and 2 of record 2 are repeated for each frequency.

2. Records 1 and 2 are repeated for each power spectral density request.

Table Trailer

ilords 1-5 zero.

Jord © = numoer of reguests.
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2.3.47.2 AUT@ (TABLE).

Description

Autocorrelation function table.

Table Format

Record Word Type

0

1 1 I
2 I
3 I
4 I
5 I
6 I
7 I
8 R
9 I
10 I
11-50 I
51-146 B

N
u—
Q0 X

Notes

Item
Header record

50
Code for data type

DISP = 2001
VELP = 2010
ACCE = 2011
L@AD = 2002
SPCF = 2003
ELFQ = 2004
STRE = 2005
4002

0

Point or element ID times 10
Component ID + 2

0

Mean response

0

2

0

Title, subtitle, label

TAU
Auto correlation function

1. Words 1 and 2 of record 2 are repeated for each TAU.

2. Records 1 and 2 are repeated for each autocorrelation request,

Table Trailer

Words 1-5

1]

Zero.

Word &

number of requests.
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2.3.48 Data Blocks Output From Module TRD.

2.3.48.1  UDVT (MATRIX)

Description

[ug] - Displacement, velocity, and acceleration vector matrix in a transient analysis
problem - d set.

Matrix Trailer

Number of columns three times the number of output time steps

Number of rows = d
Form = rectangular
Type = real single precision

2.3.48.2 PDT (MATRIX)

Description

[PE] - Linear dynamic load matrix for transient analysis - d set.
Matrix Trailer

Number of columns
Number of rows

Form
Type

number of output times
d

rectangular

real single precision

noonon

2.3.48.3  PST (MATRIX)

Description

[P:] - Linear load vector for transient analysis - s set.

Matrix Trailer

Number of columns number of output times

Number of rows = s
Form = rectanqular
Type = real single precision
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2.3.48.4  PPT (MATRIX)

Description

[PE] - Linear dynamic loads for transient analysis - p set.

Matrix Trailer

Number of columns = number of output times
Number of rows =
Form =

Type

p
rectangular
real single precision

*Note: The header record contains the 1ist of output times.

2.3.48.5 PNLD (MATRIX)
Description
[pgz] - Nonlinear loads in transient problem - d set.

Matrix Trailer

Number of columns number of output times

Number of rows = d
Form = rectangular
Type = vreal single precision

2.3.48.6  UHVT (MATRIX)

Description

[uﬁ] - Modal transient solution vectors - h set.

Matrix Trailer

Number of columns
Number of rows
Form

Type

three times the number of output times
h

rectangular

real single precision

nononn

2.3.48.7  PNLH (MATRIX)

Description
[pEQ] - Nonlinear loads in modal transient problem - h set.

Matrix Trailer

Number of columns
Number of rows
Form

Type

number of output times
h

rectangular

real single precision
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‘ 2.3.49 Data Blocks Output From ilodule GKA}

2.3.43.17  MHH

Description
{mhh] -

Matrix Trailer
Number of

Number of
Form

Type
2.3.49.2 BHH

Description
(o] -
Number of
Number of

Form
Type

2.3.49.3 KHH

Description

ko] -

Matrix Trailer

Number of
Number of
Form

Type

(MATRIX)

Modal mass matrix - h set.

columns = h
rows = h

= symmetric

= real double precision
(MATRIX)

Modal damping matrix - h set.

columns = h
rows = h
= symmetric
= real double precision

(MATRIX)

Modal stiffness matrix - h set.

cclumns = h
rows = h
= symmetric
= real double precision

2.3.49.4  PHIDH (MATRIX)

Description
(o4,

Matrix Trailer

Number of
Number of
Form

Type

Transformation matrix from d set to modal coordinates.

columns = h
rows = d
= rectangular
= real single precision
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2.3.50 Data Blocks Output From Module DDRI

2.3.50.1  CPHID (MATRIX)

Description

[@d] - Complex eigenvector matrix transformed from modal to physical coordinates.

Matrix Trailer

Number of columns
Number of rows
Form

Type

number of eigenvectors

d

rectangular

complex single precision

2.3.50.2  UDVIF (MATRIX)

Description

[uf] - Displacement vectors matrix in a frequency response problem - d set.
d

Matrix Trailer

Number of columns number of frequencies times number of loads

Number of rows = d
Form = rectangular
Type = complex single precision

2.3.50.3 UDVIT (MATRIX)

Description

[ug] - Displacement vectors matrix in a transient response problem - d set.

Matrix Trailer

Number of columns number of output times multiplied by 3

Number of rows = d
Form = rectangular
Type = real single precision
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. 2.3.51 Element Stress Output Data Description.

Note particular data block description (e.g., PES1, PESB1) for contents of word 1 for each element.

Element Real Element Stresses Complex Element Stresses
Word or Word or Real
Type Name Component Item Component Item Imag.
1 CR@D 2 Axial 2 Axial R
3 Axial Safety Margin * 3 Axial I
4 Torsional 4 Torsional R
5 Torsional Safety Margin* 5 Torsional I
2 CBEAM 2 SAl Undefined
3 SA2
4 SA3
5 Axial
6 SA-maximum
7 SA-minimum
8 Safety Margin in Tension*
9 SB1
10 SB2
11 SB3
12 SB-maximum
13 SB-minimum
14 Safety Margin in Comp*
3 CTUBE Same as CR@D Same as CR@D
4 CSHEAR 2 Maximum Shear 2 Maximum Shear R
3 Average Shear 3 Maximum Shear I
4 Safety Margin* 4 Average Shear R
5 Average Shear I
5 CTWIST 2 Maximum 2 Maximum R
3 Average 3 Maximum I
4 Safety Margin* 4 Average R
5 Average 1
6 CTRIA1 2 Z1 = Fibre Distance 1 2 Z1 = Fibre Distance 1
3 Normal-x at 71 3 Normal-x at1 R
4 Normal-y at 21 4 Normal-x at 1 1
5 Shear-xy at 71 5 Normal-y at 1 R
6 0-Shear Angle at Z1 6 Normal-y at 1 I
7 Major-Principal at Z1 7 Shear-xy at 1 R
8 Minor-Principal at 21 8 Shear-xy at 1 I
9 Max-Shear at 71 9 Z2 = Fibre Distance 2
10 Z2 = Fibre Distance 2 10 Normal-x at 2 R
11 Normal-x at 72 11 Normal-x at2 1
12 Normal-y at 72 12 Normal-y at2 R
13 Shear-xy at 72 13 Normal-y at 2 1
14 0-Shear Angle at 72 14 Shear-xy at 2 R
15 Major-Principal at Z2 15 Shear-xy at 2 1
16 Minor-Principal at Z2
17 Maximum-Shear at 72
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Element Real Element Stresses Complex Element Stresses ‘
Word or Word or Real
Type Name Component Item Component Item Imag.
7 CTRBSC Note CTRIA1 Note CTRIA1
8 CTRPLT Note CTRIA1 Note CTRIA1
9 CTRMEM 2 Normal-x 2 Normal-x R
3 Normal-y 3 Normal-x I
4 Shear-xy 4 Normal-y R
5 0-Shear Angle 5 Normal-y I
6 Major-Principal 6 Shear-xy R
7 Minor-Principal 7 Shear-xy I
8 Maximum Shear
10 C@ENR@D Note CR@D Note CR@D
11 CELAS] 2 Stress 2 Stress R
3 Stress I
12 CELAS2 2 Stress 2 Stress R
3 Stress I
13 CELAS3 2 Stress 2 Stress R
3 Stress I
14 CELAS4 Undefined Undefined
15 CQDPLT Note CTRIA1 Note CTRIA1
16 CQDMEM Note CTRMEM Note CTRMEM
17 CTRIA2 Note CTRIA] Note CTRIAI
18 CQUAD2 Note CTRIAI Note CTRIA1
19 CQUADT Note CTRIAI Note CTRIAI
20 CDAMP1 Undefined Undefined
21 CDAMP2 Undefined Undefined
22 CDAMP3 Undefined Undefined
23 CDAMP4 Undefined Undefined
24 CVISC Undefined Undefined
25 CMASS1 Undefined Undefined
26 CMASS2 Undefined Undefined
27 CMASS3 Undefined Undefined
28 CMASS4 Undefined Undefined
29 CONMI Undefined Undefined
30 CONM2 Undefined Undefined
31 CPL@TEL Undefined Undefined
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Real Element Stresses
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Complex Element Stresses

2.3-187 (8/1/72)

Word or Word or Real
Type Name Component Item Component Item Imag.
34 CBAR 2 SAl 2 SA1 R
3 SA2 3 SA2 R
4 . SA3 4 SA3 R
5 SA4 5 SA4 R
6 Axial 6 Axial R
7 SA-maximum 7 SAl 1
8 SA-minimum 8 SA2 I
9 Safety Margin in Tension* 9 SA3 I
10 SB1 10 SA4 I
n SB2 N Axial I
12 SB3 12 SB1 R
13 SB4 13 SB2 R
14 SB-maximum 14 SB3 R
15 SB-minimum 15 SB4 R
16 Safety Margin in Comp* 16 SB1 I
17 SB2 I
18 SB3 I
19 SB4 I
35 CC@NEAX 2 Harmonic or point angle Undefined
3 Z1 = Fibre Distance 1
4 Normal-u at 1
5 Normal-v at 1
6 Shear-uv at 1
7 0-Shear Angle at 1
8 Major-Principal at 1
9 Minor-Principal at 1
10 Maximum Shear at 1
11 Z2 = Fibre Distance 2
12 Normal-u at 2
13 Normal-v at 2
14 Shear-uv at 2
15 0-Shear Angle at 2
16 Major-Principal at 2
17 Minor-Principal at 2
18 Maximum-Shear at 2
36 CTRIARG 2 Radial (x) Undefined
3 Circum (Theta)
4 Axial (z)
5 Shear (zx)
37 CTRAPRG 2 Radial (x) at 1 Undefined
3 Circum (Theta) at 1
4 Axial (z) at 1
5 Shear (zx) at 1
6 Radial (x) at 2
7 Circum (Theta) at 2
8 Axial (z) at 2
9 Shear (zx) at 2
10 Radial (x) at 3
1 Circum (Theta) at 3
12 Axial (z) at 3
13 Shear (zx) at 3
14 Radial (x) at 4
15 Circum (Theta) at 4
16 Axial (z) at 4
17 Shear (zx) at 4
18 Radial (x) at 5
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Element Real Element Stresses Complex Element Stresses
Word or Word or Real
Type Name Component Item Component ~_Item  Imag.
37 cont'd. 19 Circum(Theta) at 5
20 Axial (z) at 5
21 Shear (zx) at 5
38 CTPRDRG 2 Mem.-Tagen. at 1 Undefined
3 Mem.-Circum. at 1
4 Flex.-Tangen. at 1
5 Flex.-Circum. at 1
6 Shear-Force at 1
7 Mem.-Tangen. at 2
8 Mem.-Circum. at 2
9 Flex.-Tangen. at 2
10 Flex.-Circum. at 2
11 Shear-Force at 2
12 Mem.-Tangen. at 3
13 Mem. -Circum. at 3
14 Flex.-Tangen. at 3
15 Flex.-Circum. at 3
16 Shear-Force at 3
53 - CDOUMI 2 S1 2 S1 R
61 thru 3 S2 3 S2 R
CDUM9 4 S3 4 S3 R
5 S4 5 S4 R
6 S5 6 S5 R
7 S6 7 S6 R
8 S7 8 S7 R
9 S8 9 S8 R
10 S9 10 S9 R .
1N S1 I
12 S2 I
13 S3 I
14 S4 I
15 S5 I
16 S6 I
17 S7 I
18 S8 I
19 S9 I

*If not equal to integer 1.

Note:

If output is magnitude/phase the magnitude replaces the real part and the phase replaces
the imaginary part.
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‘ 2.3.52 Element Force Output Data Description.

Note particular data block description (e.g., PEF1, PEFB1) for contents word 1 for each element.

2.3-189

Element Real Element Forces Complex Element Forces
Word or Word or Real
Type Name Component Item Component Item Imag.
1 CR@D 2 Axial Force 2 Axial Force R
3 Torgque 3 Axial Force I
4 Torque R
5 Torque I
2 CBEAM 2 Bend-Mom Al Undefined
3 Bend-Mom A2
4 Bend-Mom Bl
5 Bend-Mom B2
6 Shear-1
7 Shear-2
8 Axial Force
9 Torque
3 CTUBE Same as CR@D Same as CR@D
4 CSHEAR 2 Force Pts 1,3 2 Force Pts 1,3 R
3 Force Pts 2,4 3 Force Pts 1,3 I
4 Force Pts 2,4 R
5 Force Pts 2,4 I
‘ 5 CTWIST 2 Moment Pts 1,3 2 Moment Pts 1,3 R
3 Moment Pts 2,4 3 Moment Pts 1,3 I
4 Moment Pts 2,4 R
5 Moment Pts 2,4 I
6 CTRIA1 2 Bend-Mom-x 2 Bend-Mom-x R
3 Bend-Mom-y 3 Bend-Mom-y R
4 Twist-Moment 4 Twist-Moment R
5 Shear-x 5 Shear-x R
6 Shear-y 6 Shear-y R
7 Bend-Mom-x I
8 Bend-Mom-y I
9 Twist-Moment I
10 Shear-x I
1 Shear-y I
7 CTRBSC Same as CTRIA1 Same as CTRIA1
8 CTRPLT Same as CTRIAI Same as CTRIA1
9 CTRMEM Undefined Undefined
10 CONR@D Same as CR@D Same as CR@D
1 CELAST 2 Force 2 Force R
3 Force I
12 CELAS2 2 Force 2 Force R
3 Force I
13 CELAS3 2 Force 2 Force R
3 Force I
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Element Real Element Forces Complex Element Forces
Word or Word or Real
Type Name Coniponent Item Component Item Imag.
14 CELAS4 2 Force 2 Force R
3 Force I
15 CQDPLT Note CTRIAI Note CTRIA1
16 CQDMEM Undefined Undefjned
17 CTRIAZ2 Note CTRIA1 Note CTRIA1
18 CQUAD2 Note CTRIA! Note CTRIA1
19 CQUAD1 Note CTRIAI Note CTRIA1
20 CDAMP1 Undefined Undefined
21 CDAMP2 Undefined Undefined
22 CDAMP3 Undefined Undefined
23 CDAMP4 Undefined Undefined
24 CVISC Undefined Undefined
25 CMASS1 Undefined Undefined
26 CMASS2 Undefined Undefined
27 CMASS3 Undefined Undefined
28 CMASS4 Undefined Undefined
29 CONM1 Undefined Undefined
30 CONM2 Undefined Undefined
31 CPLATEL Undefined Undefined
34 CBAR 2 Bend-Mom Al 2 Bend-Mom Al R
3 Bend-Mom A2 3 Bend-Mom A2 R
4 Bend-Mom B1 4 Bend-Mom B1 R
5 Bend-Mom B2 5 Bend-Mom B2 R
6 Shear-1 6 Shear-1 R
7 Shear-2 7 Shear-2 R
8 Axial Force 8 Axial Force R
9 Torque 9 Torque R
10 Bend-Mom Al I
11 Bend-Mom A2 I
12 Bend-Mom B1 I
13 Bend-Mom B2 1
14 Shear-1 I
15 Shear-2 I
16 Axial Force I
17 Torque I
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Element Real Element Forces Compiex Element Forces
Word or Word or Real
Type Name Component Item Component Item Imag.
35 CCONEAX 2 Harmonic or point angle Undefined
3 Bend-Mom u
4 Bend-Mom v
5 Twist-Moment
6 Shear u
7 Shear v
36 CTRIARG 2 Radial (x) at 1 Undefined
3 Circum (Theta) at 1
4 Axial (z) at 1
5 Radial éx) at 2
6 Circum (Theta) at 2
7 Axial (z) at 2
8 Radial (x) at 3
9 Circum (Theta) at 3
10 Axial (z) at 3
37 CTRAPRG 2 Radial (x) at 1 Undefined
3 Circum (Theta) at 1
4 Axial (2) at 1
5 Radial (x) at 2
6 Circum (Theta) at 2
7 Axial (z) at 2
8 Radial 2x) at 3
9 Circum (Theta) at 3
10 Axial (z) at 3
11 Radial (x) at 4
12 Circum (Theta) at 4
13 Axial (2) at 4
38 CTPRDRG 2 Radial (x) at 1 Undefined
3 Circum (Theta) at 1
4 Axial (z) at 1
5 Moment (zx) at 1
6 Direct Strain at 1
7 Curvature at 1
8 Radial éx) at 2
9 Circum (Theta) at 2
10 Axial (z) at 2
n Moment (zx) at 2
12 Direct Strain at 2
13 Curvature at 2
53-61 CDUM] 2 F1 2 F1 R
thru 3 F2 3 F2 R
CDUM9 4 F3 4 F3 R
5 F4 5 F4 R
6 F5 6 F5 R
7 F6 7 F6 R
8 F7 8 F7 R
9 F8 9 F8 R
10 F9 10 F9 R
1 F1 I
12 F2 I
13 F3 1
14 F4 I

2.3-191 (8/1/72)




DATA BLOCK AND TABLE DESCRIPTIONS

Element Real Element Forces Complex Element Forces

Word or Word or Real

Type Name Component Item Component Item Imag.
53-61 cont'd. 15 F5 1
16 F6 I
17 F7 I
18 F8 I
19 F9 I
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2.3.53 Data Blocks Qutput From Module DDR2

2.3.53.1  UEVF (MATRIX)

Description

[u:] - Displacements at the extra points for a frequency response problem.

Matrix Trailer

Number of columns number of frequencies times number of loads

Number of rows = e
Form = rectangular
Type = single precision

2.3.53.2  PAF (MATRIX)

Description

[P;] - Equivalent load vector for mode acceleratior computations in a frequency response
problem - a set.
Matrix Trailer
Number of columns = number of frequencies times number of loads .
Number of rows = d
Form = rectangular
Type = single precision

2.3.53.3  UDV2F (MATRIX)
Description
[uga] - Mode accelerated displacement vectors for a frequency response problem,

Matrix Trailer

Number of columns number of frequencies times number of loads

Number of rows = d
Form = rectangular
Type = complex single precision

2.3.53.4  UEVT ( MATRIX)

Description

[uZ] - Displacement at the extra points for a transient analysis problem.
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Matrix Trailer

Number of columns number of output times multiplied by 3

Number of rows = e
Form = rectangular
Type = real single precision

2.3.53.5 PAT (MATRIX)

Description

[Pz] - Equivalent load vector for mode acceleration in a transient analysis problem.

Matrix Trailer

Number of columns

number of output times multiplied by 3

Number of rows - d
Form - rectangular
Type - real single pbrecision

2.3.53.6  UDV2T (MATRIX)

Description
[uza] - Mode accelerated displacement vectors for a transient analysis problem.
Matrix Trailer

Number of columns number of output times multiplied by 3

Number of rows = d
Form = vrectangular
Type = real single precision

2,3-193



DATA BLOCK AND TABLE DESCRIPTIONS

2.3.54 Data Blocks Output from Module BMG

2.3.54.1 BDP@@L (TABLE)
Description

Hydroelastic boundary matrix tables.

fable Format
Same format as the MATPPQL data block DMIG card images.

Notes: The names of the matrices are KBFL and ABFL

Table Trailer

IFP format, 6 words containing 96 pointer bits for use by subroutines PREL@C and L@CATE.

2.3.55 Data Blocks Output from Module PLTTRAN

2.3.55.1  SIP (TABLE)

Description

Same format as data block SIL. If fluid points are present each fluid point, i, will cause .

the next SIL value to have a value:

SIL(i+1) SIL(i) + 1

The SIP data will be:

SIP(i+1) SIP(i) + 6

where i is a fluid point.
2.3.55.2 BGPDP (TABLE)

Description

Same format as data block BGPDT except fluid points have the value -2 in the fields

corresponding to coordinate system identification numbers.
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2.4 EXECUTIVE TABLE DESCRIPTIONS

The following is an alphabetical index of Executive table descriptions.

Section_Number Executive Table Name Where Stored Page Number
2.4.1.5 CEITBL /XCEITB/ 2.4-9
2.4.1.4 DPL /XDpPL/ 2.4-7
2.4.1.2 FIAT /XFIAT, 2.4-3
2.4.1.3 FIST /XFIST/ and /XPFIST/ 2.4-5
2.4.2.8 IFPX0 /IFPX0/ 2.4-31
2.4.2.9 IFPX1 JIFPX1/ 2.4-32
2.4.2.7 LNKSPC /XLKSPC/ c.4-29
2.4.2.2 MPL /XGPI2/ 2.4-21
2.4.2.1 #SCAR Data Pool File 2.4-15
2.4.2.4 PVT /XPVT/ 2.4-26
2.4.1.8 SYSTEM /SYSTEM/ 2.4-13

‘ 2.4.1.7 TAPID /STAPID/ 2.4-12
2.4.1.6 VPS /XVPS/ 2.4-10
2.4.2.6 XALTER Problem Tape 2.4-28
2.4,2.5 XCSA Problem Tape 2.4-27
2.4.1.1 XFIAT /XXFIAT/ 2.4-2
2.4.1.9 XLINK /XLINK/ 2.4-14
2.4.2.3 XPTDIC Problem Tape 2.4-24
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2.4.1 Executive Tables Which are Permanently Core Resident

2.4.1.1  XFIAT (Permanent File Allocation Table)

Description

A NASTRAN resident memory table containing the physical file identification for the
permanent files (P@PL, @PTP, etc.).

Created in Module

The physical file identifications are output by GNFIAT (generate FIAT).

Table Format

NOT 1T
Word 1 USED P FILE
s 17l16|15
NoT | T
2 USED P FILE
s 17|16|15
NUT T
3 USED P FILE
s 17|1e|15
NOT [T ]
USED P FILE
S 17|16} 15
N K—/\/\/\—/\‘
Word Item Description
1-N TP Tape Flag (1 bit) - set if physical file (FILE) is a

magnetic tape.

FILE File ID (15 bits) - unique integer identification for
a physical file,

Notes

1. The number of entries (N) is dictated by the integer value in PFIST (see FIST
Executive Table Description - 2.4.1.3)

2. The XFIAT table is located in the named common block /XXFIAT/.
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2.4.1.2 FIAT (File Allocation Table).

Description

A NASTRAN resident memory table containing the data block name vs. physical file ID. for
a segment of DMAP modules.

Created in Module

The physical files available for the system/computer configuration are outout by GNFIAT
(generate FIAT). The data block names and other data block information are outout by XSFA,
Executive Segment File Allocator.

Table Format

Word 1 UFA
2 MXE FIAT Header
3 CAE
] ¥ ‘ T
E :-A H T
4 Q, Pt LTU | FILE
| s _syso_ _ aziens
5
— DATA BLOCK N
6 NAME Entry #1 (sample)
7
8 DATA BLOCK
TRAILER L
9
T 1 | v
10 b o \
S SR i SR
. :
Entry #2 through CAE
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Word Item
1 UFA
2 MXE
3 CAE

DATA BLOCK AND TABLE DESCRIPTIONS

Description

Unique files available - this integer indicates the number of
unique file entries in the FIAT.

Maximum entries - this integer shows the total entry size of
the dimensioned FIAT table; the amount of memory reserved
(N) =6 x MXE + 3.

Current active entries - this integer designates the portion of
FIAT currently containing valid data; UFA<= CAE< MXE.

Words 4 through 9 describe a sample 6-word entry:

4 EQ

AP

LTU

TP

FILE
5,6 NAHE
7,8,9 TRAILER

Equivalence flag (1 bit) - 0 bit, file not equivalenced.
1 bit, file equivalenced.

Append flag (1 bit) - set if aopend is specified for data
block in DMAP sequence by a FILE DMAP instruction.

Last time used (14 bit integer) - record number of @SCAR
entry for last use of data block.

Tape flag (1 bit) - set if physical file (FILE) is a magnetic
tape.

File ID (15 bits) - unique identification for a physical file.
Data block name - 8 characters (4 characters/word).

Data block trailer - storage for 6-16 bit data block trailer
words.

Words 10 through N contain repeated 6-word entries.

Trailer Information

Trailer information for each data block is stored in and received from the FIAT by WRTTRL
(write trailer) and RDTRL (read trailer).

Note

The FIAT table is located in the named common block /XFLAT/.
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l 2.4.1.3 FIST (File Status Table)

Description

A NASTRAN resident memory table containing the internal data block reference (IDBR)
numbers vs. FIAT table pointers for a particular module; also, the permanent file reference
names vs. XFIAT table pointers.

Created in Module

The module entries are generated prior to each module execution by subroutines GNFIST
(Generate FIST). The permanent entries are initialized at system assembly.

Table Format

PFIST

Word 1

21+2+1
+2

+3

l +4

I
MXE
CAE
Perm Name]
- ]
]I
t XF Point
sl
Perm Name2
i
!
11 .
! XF Point
| sl
\’\‘—\—\,-_\\::_
IDBR1
L
|
01 F Point
s
IDBR2
T T
!
Osg F Point
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Word Item
PFIST I
1 MXE
2 CAE

DATA BLOCK AND TABLE DESCRIPTIONS

Description

Integer number of permanent FIST entries.

Maximum entries - this integer shows the total entry size of the
dimensioned FIST table; the amount of memory reserved
(N) =2 * MXE + 2.

Current active entries - this integer designates the portion of
FIST currently containing valid data; I = CAE = MXE.

Words 3 and 4 describe a sample 2-word permanent entry:

3 Perm Name

4 XF Point

A permanent file reference name - 4 characters BCD (e.g., PPOL,
@PTP, PLT1, etc.).

Points to the XFIAT position containing the file ID for this
permanent file.

Words 2I+2+1 and +2 describe a sample 2-word module entry.

+1 IDBR

+2 F Point

Notes

An internal data block reference number (GIN@ file number) -
integer (e.g., 104, 206, 301, etc.).

Points to the FIAT position containing the file ID for this
module entry.

1. XFIAT pointer values contain an S bit equal to 1, while FIAT pointer values contain an

S bit equal to O.

2. Permanent entries remain static throughout a run, while module entries are changed by
GNFIST prior to each module call.

3. FIAT and XFIAT position pointers are indexes into the respective tables considering
the first word of the table as position O.

4, The FIST table is located in the named common block /XFIST/.
The PFIST entry is located in the named common block /XPFIST/.

2.4-6




EXECUTIVE TABLE DESCRIPTIONS

2.4.1.4 DPL (Data Pool Dictionary)

Description
A NASTRAN resident memory table describing the current contents and status of the Data Pool.

Created in Module

Data Pool, and therefore Dictionary entries, are created by pooling from SFA (Segment File
Allocator), housekeeping operations by DPH (Data Pool Housekeeperg and restart initialization by
GPI (General Problem Initialization), and IFP (Input File Processor) when writing DHI and DTI
information {see section 2.3.2).

Table Format
Word 1 NFA
2 MXE DPL Header
3 CAE
4
DATA BLOCK
[ NAME ]
5 Entry #1 (sample)
e _ 4
£V v
6 | Q)  SIZE I FILE #
]
sla1 17416 1
7
_ — Entry #2
- F————
! |
i ]
i 1
N \’\_’\
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Word Item
1 NFA
2 MXE
3 CAE

DATA BLOCK AND TABLE DESCRIPTIONS

Description

Next file available - the next Data Pool Fil i
available for output. e number (integer)

Maximum entries - this integer shows the total entry size of
the dimensioned DPL table; the amount of memory reserved
(N) = 3 * MXE + 3.

Current active entries - this integer designates the portion of
the DPL currently containing valid data; 0= CAE = MXE.

Words 4 through 6 describe a sample 3-word entry.

4,5 NAME
[ EQ
SIZE
FILE#
Note

Data block name - 8 characters (4 characters/word).

Equivalence flag (1 bit) - 0 bit, file not equivalenced.
1 bit, file equivalenced.

Size of the pooled data block - number of words/10.

The file number (integer) showing the relative position of the
data block file of the pool.

The DPL table is located in the labeled common block /XDPL/.
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‘ 2.4.1.5 CEITBL (Control Entry Information Table)

Description

CEITBL controls the REPT and EXIT DMAP module execution.

Created In Module

XGPI.

Table Format

Word 1 M
2 eN
3 BL EL Z
31 _ _____17ne__ _ _ _ __ 1_
4 31 __?fL__ _17 15____CE_ __1({ Sample entry for REPT control
5 LN ____S (4 words)
s -
7 E"_t_”_se_d_ul[xs_ _ERN ]
8 MC cc
]31 ————— MRE 4% Sample entry for EXIT control
9 | __ __Notused | (4 words)
10 Not used
‘ MN 4
Word Item Description
1 MN Maximum number of words in table (integer).
2 CN Current number of words being used (integer).
3 BL PSCAR record number where loop begins (integer).
EL #SCAR record number where loop ends (integer).
4 ML Maximum Toop count as specified in REPT instruction (integer).
CL Current loop count, that is, the number of times loop has been
repeated (integer).
5,6 LN Location name specified in REPT instruction (BCD).
7 ERN EXIT PSCAR record number (integer).
8 MC Maximum count specified in EXIT instruction.
cC Current count of number of times EXIT instruction not executed.
9,10 These two words are zeroed.

Notes

‘ CEITBL is located in named common block /XCEITB/.
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2.4.1.6 VPS (Variable Parameter Set Table) ‘

The VPS table contains the values of all variable parameters referenced by DMAP modules in a
DMAP program. It is the means for transferring variable parameter values from one module to

another.

Created in Module

XGPI.

Table Format

Word 1 MN
2 CN
3 Parameter
4 - Name ]
L L R
| spifso _ 2120 172 _ Y
oy f v ’
M %
Word Item Description
1 MN Maximum number of words in VPS (integer).
2 CN Current number of words being used (integer).
3,4 Name BCD name of variable parameter.
5 A Assigned flag. A =1 indicates value from DMAP instruction
has been entered in VPS.
M Modified flag. M = 1 indicates parameter was modified by bulk
data PARAM card on restart.
T Type code for parameter (integer).
L Length in words of item V (integer).
6 thru 5+L v Value of parameter.
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Notes

1. Items A, M and T (word 5 of sample entry) are used only by the XGPI module and are
cleared prior to exiting XGPI.

2. Type code and corresponding word length.

I L
1 = integer 1
2 = real, S.P. 1
3 = BCD 2
4 = real, D.P. 2
5 = complex, S.P. 2
6 = complex, D.P. 4

3. The VPS table is located in the named common block /XVPS/.
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2.4.1.7 TAPID (Problem Tape Identification Table)

Description

TAPID contains Problem Tape identification information.

Created in Module

XCSA.
Table Format
Word 1
L ID] N
2
3
R D _—
4 2
5 M D Y
31 15§14 918 1
6 R
Word Item Description
1,2 ID] First BCD field on IL Executive Control card.
3,4 102 Second BCD field on ID Executive Control card.
5 M,D,Y The date - integers - month, day, year.
6 R Reel number of Problem Tape (integer).
Notes

1. TAPID is written on Problem Tape as single record field. It is always the first file
on the Problem Tape.

2. @TAPID has same format as TAPID. @TAPID is the ID information from an 01d Problem Tape
being used for restarting problem.

3. TAPID and @TAPID are located in named common block /STAPID/.
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2.4.1.8  SYSTEM (NASTRAN System Parameters).

Description

A MASTRAM resident memory table containing various machine dependent, orerating system and

NASTRAN parameters.

Created in Module

Most items are initialized by the NASTRAN block data program, SEMDBD.

The length of the table is defined by one of the table items.

dependent items are set by subroutine BTSTRP.

Table Format

The sequential table description follows:

Word

M) =t et o e ol d e
OWONOAUNTPAPWN—-—OWRONDINHWN —

nNy ~N N
w N —

NN
U

nNN
~N O

28
29
30
31
32

33

Symbo]

SYSBUF
PUTTAP
NOGO
INTP
MPC

SPC
LPAD
NLPP
MTEMP
NPAGES
NLINES
TLINES
MXLINS
DATE(1)
DATE(2)
DATE(3)
TIMEZ
ECHPF
PL@TF
APPRCH
MACH

LSYSTM
EDTUMF
SWITCH

CPPGCT
MN

ICONFG
MAXFIL
MAX@PN
KPN360
TIMEW

PFPFLG

Description

Number of words in a RIN@ buffer

F@RTRAN looical unit for output

Flag defining status during Preface

FORTRAN logical unit for input

Multipoint constraint set ID

Single-point constraint set ID

tigenvalue extraction method

First record pointer in Case Control data block

Number of lines per page of printed output

Material temperature set ID

Current page count

Number of 1ines on current page

Total number of 1ines nrinted for problem

Maximum number of printed lines permitted

Today's date - integer month 1-12

Today's date -~ integer day 1-31

Today's date - integer year (XX)

Time of problem start - seconds after midnite

Bulk data output reauest type

Structural plot reavest flag

Approach type flag (2 = DISPL, 3

Computing machine code number (2
4 = 6600)

Length of this table

User master file edit flag

Logical sense switch bits set by a DIAR
Executive Control Deck card

XCHK module page count

Used only in a conical shell problem. The lower
order 16 bits contain N, the number of
harmonics; the next higher order 16 bits
contain M, the number of rings.

Machine configuration - subset of MACH code
number

Maximum number of files to be added to FIAT

Maximum number of files to be opened simultaneously

Number of memory words to be released for @S
(360 only)

Initial problem start time (integer seconds after
midnite)

PFP operate flag - set nonzero when PFP operates

DMAP)
360, 3 = 1108,

non

2.4-13 (8/1772)

Several machine

Initially
Set by

BTSTRP
BTSTRP
SEMDBD
BTSTRP
SEMDBD
SEMDBD
SEMDBD
SEMDBD
BTSTRP
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD

BTSTRP
SEMDBD
SEMDBD

SEMDBD
SEMDBD

SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD

SEMDBD
SEMDBD



Word

34
35
36
37
38
39
40
I3
42
43
44
45
46

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

Symbol

NBRCBU
NBRMST
NBRSUB
KSEMTR
Q0
NBPC
NBPV

ADUMEL(9)
IPREC
TTHRML
Unused
Unused
Unused
Unused
Unused
Unused
Unused
Unused
Unused

EXECUTIVE TABLE DESCRIPTIONS

Description

Length of FET + circular buffer (CDC 6600 only)
Length of master index (CDC 6600 only)

Length of subindex (CDC 6600 only)

Input Data Transliteration Flag (IBM 360 only)

Hydroelastic Problem Flag

Number of bits per character

Number of bits per word

Number of characters per word
System Generation Date - Month
System Generation Date - Dav
System Generation Date - Year

Permanent File Tape Flag
Dummy Element Flag - DUMI

Dummy Element Flag
Dummy Element Flag
Dummy Element Flag
Dummy Element Flag
Dummy Element Flag
Dummy Element Flag
Dummy Element Flag
Dummy Element Flag
Precision Flag

Heat Transfer Flag

DUM2
DUM3
DuM4
DUM5
DUM6
DUM7
DuM8
DUM9

2.4-13a (8/1/72)
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SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
BTSTRP
BTSTRP
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TTLPGE
TTLPGE
TTLPGE
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
SEMDBD
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2.4.1.9 XLINK (Link Specification Table - Non-resident Edit)

Description

This Link Specification Table (see also 2.4.2.7) contains an entry corresponding to each
DMAP module within the MPL (2.4.2.2) table. These entries are indexed by MPL position and
are thus ordered the same as the MPL entries. Each entry contains a key indicating the
links in which the module resides.

Created in Module

XLINK data is created from the LNKSPC (2.4.2.7) and MPL (2.4.2.2) tables by the XGPIBS
subroutine within the XGPI (4.7) module.

Table Format

Word 1 L LXLINK ]
;;_ e R
2 ’ MAXLNK
3 Key Entry #1 (sample)
. Key Entry #2
. Key Entry #3 .
N - -
Word Item Description
1 LXLINK Length of table (number of entries)
2 MAXLNK Maximum permissable link number
3,N Key Link residence key for the corresponding MPL entry

The content of this Key word is identical to the Key word within LNKSPC (2.4.2.7) for the
machine type currently operating. See section 2.4.2.7 for an explanation of the content.

Notes

1. The XLINK table must contain an entry in the same order for each module that is
in the MPL (2.4.2.2) table.

2. XLINK table is located in /XLINK/.

2.4-14




EXECUTIVE TABLE DESCRIPTICHNS

‘ 2.4.2 Executive Tables Not Permanently Core Resident

2.4.2.1  (SCAR (Operation Sequence Control Array)

Description

The Operation Sequence Control Array (#SCAR) controls the sequence of modules executed and
aids in communicating data between modules.

The @SCAR is generated from a DMAP instruction sequence supplied by the user or selected
from the Rigid Format library. In general, an @SCAR entry is a DMAP statement which has been
translated to a more readily usable form for internal use.

The four @SCAR entry format types are:

1. Type 1 or F (functional) format is used for all functional modules exceot outnut
processors.

2. Type 2 or @ (output) format is used for output processors.
3. Type 3 or C (control) format is used for REPT, JUMP, CAND and END DMAP instructions.

4. Type 4 or E (executive) format is used for SAVE, CHKPNT, PURGE and EQUIV DMAP
instructions.

Created in Module

. XGPI.
Table Format

Word 1 N
2 RN
3 I_ MI [ T
S _IB1 _ ____17he Y
4 Module Entry Header Section
5 Name
6 E;] DIN
S 31 1
7 Format of this
2 section is dependent j Entry Data Section
N on value of T
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Word Item
1 N
2 RN
3 MI
T
4,5 Name
6 EX
DIN

DATA BLOCK AND TABLE DESCRIPTLONS

Description

Integer - number of words in entry.
Integer - record number of entry in @SCAR table.

Integer - module index number assigned according to module's
position in MPL and used to access the module's 1ink specifica-
tions in /XLINK/.

Integer - format type code (1, 2, 3, or 4) for data section

of entry.

BCD - module name is same as DMAP instruction name except when
T =4,

Execute flag. EX = 1 indicates module is to be executed.
Integer - DMAP instruction number which generated this entry.

Data Section Format for Type 1 or F Format:

Word 7

10

8+NIP*3
9+NIP*3
10+NIP*3

T1+NIP*3

9+NIP*3+NOP*3
10+NIP*3+NOP*3
11+NIP*3+NOP*3

NIP
DATA BLOCK
NAME
- —_——— — — —{)Sample entry Input
AP TP Data Block
LTU NTU Subsection
31)3¢0 17|16 |15 1
3 ,
NQP
DATA BLOCK
NAME o
L — — —{pSample entry Output
AP TP Data Block
LTU NTU Subsection
i 3130 17116 |15 1
: %
NS
NP
¢ IL h
sf3? \| o Sample entry Parameter
— T T T T —{ (variable length)( Subsection
(Not used)
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Word

8,9

10

8 + NIP*3

9 + NIP*3,
10 + NIP*3
11 + NIP*3

9 + NIP*3 +
NIP*3

10 + NIP*3 +
N@P*3

11 + NIP*3 +
N@P*3

Item

NIP

AP
LTU
P
NTU

N@P

NAME

AP,LTU,
TP,NTU

NS
NP

cv
IL

EXECUTIVE TABLE DESCRIPTIOHNS

Description

Integer - number of data blocks input to module as specified
in MPL.

BCD - name of first input data block specified in DMAP instruc-
tion or zero if none specified.

Append flag used by subroutine XSFA and set by X@SGEN if APPEND
is specified for data block in a FILE DMAP instruction.

Integer - last time used. @SCAR record number of entry after
which data block will no longer be saved.

Tape flag used by subroutine XSFA and set by XZSGEN if taoe is
specified for data block in a FILE DMAP instruction.

Integer - next time used. @SCAR record number of entry where
data block is next referenced.

Integer - number of data blocks output from module as specified
in MPL.

BCD - name of first output data block specified in DMAP instruc-
tion or zero if none specified.

Same descriptions as word 10.
Integer - number of scratch data blocks used by module as
specified in MPL.

Integer - number of parameters used by moduie as specified in
MPL.

Constant/variable flag. Flag indicates meaning of IL.

Integer - VPS index/length of constant. If CV = O the parameter
is a constant whose value is stored in the next IL words (i.e.,
words 12 + NIP*3 + N@P*3 through 11 + NIP*3 + N@P*3 + IL).

If CV = 1 the parameter is a variable whose value is stored in
the VPS table. IL points to the value in VPS.

2.4-17



DATA BLOCK AND TABLE DESCRIPTIONS

Data Section Format for Type 2 or 0 Format: ‘

Word 7 NIP
8 DATA BLOCK
9 NAME
— T —— — — — —1,Sample entry Input Data Block
AP TP Subsection
10 LTU NTU
31)30 17)16 |15 1
£ :
3
8+NIP*3 NS
9+NIP*3 NP
C
T0+NIP*3 IL Parameter
.| ¢Sample entry Subsection
3 e — \(variable length)
- . 3
i 1

Type 1 format description is applicable to type 2 format above.

Data Section Format for Type 3 or C Format:

Word 7 =N RN T

Word Item Description
N RRN Integer - re-entry record number. Indicates @SCAR record to

jump to for JUMP, REPT and C@ND DMAP instructions. Not
applicable for EXIT so RRN = 0.

I Integer - index into XCEITBL for REPT or EXIT DMAP instruction.
Pointer to parameter value in XVPS table if C@OND DMAP
instruction. Not applicable for JUMP so I = O.
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‘ Data Section Formats for Type 4 or E Formats:

Word 7 NP
8 v Format for
|~ — — — — —{»Sample entry SAVE DMAP
9 B instruction

Word Item Description
7 NP Integer - number of parameter values to be saved (i.e. number
of entries).
8 Iv Integer - pointer to parameter value in VPS.
9 1B Integer - pointer to parameter value in blank common.
Word 7 NDB
’ 8 FIRST DATA
9 BLOCK NAME

Format for CHKPNT

'Y 4 ( DMAP instruction
2 T
N-1 LAST DATA
N BLOCK NAME
Word Item Description
7 NDB Integer - number of data blocks names in list.
& thru N NAMES BCD -~ 1ist of data blocks to be checkpointed.
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Word 7 NDB
8 DATA BLOCK
9 NAME Format for PURGE or EQUIV
DMAP instruction
g : z
< .
N Iv
Word Item Description
7 NDB Integer - number of data block names in first groun. There
may be one or more groups.
8,9 NAME BCD - name of first data block in first group.
N Iv Integer - pointer to parameter value in VPS table.

Notes ‘

1. @SCAR is located in named common block /XGPI1/ while module XGPI is generating it.

2. After generating PSCAR and prior to exiting XGPI the @SCAR is written on the Data Pool
File. The PSCAR file header ID is X@SCAR.
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2.4.2.2 MPL (Module Property List)

Description

The Module Properties List contains information needed by the module XGPI to correctly
generate §SCAR table entries for executable DMAP instructions and/or to determine whether or
not the DMAP instructions adhere to the calling sequence described in section 4, Module
Functional Descriptions.

Created in Module

XGPI (Block Data Program XMPLBD).
Table Format

There are two formats used in the MPL, one for Declarative (FILE, BEGIN, LABEL), Executive
(CHKPNT, EQUIV, PURGE, SAVE) and Control (REPT, JUMP, COND, EXIT, END) DMAP modules and the other
for functional modules. A1l entries in the MPL are integer except for module names which are
BCD and BCD parameter values.

Format for Declarative, Executive and Control Modules:

Word 1 N=24
2 Module
3 Name
4 F
Word Item Description
1 N Number of words in entry.
2,3 Name Name of DMAP module.

s
-
-
w
o
I
=]

format type code

3 = Control module (C format)
4 = Executive module (E format)
5 = Declarative module (D format)
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Format for Functional Modules:

Word 1 N
Module
Name
F
Ip
QP
S

0O N Oy O BW N

T Parameter List T } Variable Length

Word Item Description

1-3 Same as format for Declarative, Executive and Control modules.

4 F F =1 implies module has input and output data blocks

F =2 implies module has no output data blocks, e.g.,
@FP, SETVAL etc.

5 Ip Number of input data blocks.

6 P Number of output data blocks.

7 S Number of scratch data blocks.
8-N Parameter List (omit if no parameters).

The parameter 1ist for a module contains the types of all parameters residing in blank
common that are referenced by the module. The order of the parameters in the MPL entry must
coincide with the order of the parameters in blank common. Space must be allowed for a default
value if the parameter type code is positive. The space following a positive type code will
contain the default value if the type code is integer or BCD, otherwise the space will contain
an index into another table which contains the default value.

Type Code Space Needed for Default Values
1 = integer 1 word
2 = real, single precision 1 word
3 = BCD 2 words
4 = real, double precision 2 words
5 = complex, single precision 2 words
6 = complex, double precision 4 words
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‘ An example of all possible entries in a parameter 1ist follows. Note that for each parameter

only the first index word will appear in the XMPLBD Block Data subprogram.

=3

-1

-2

3
ABCD
EFGH

]
OV i W W YN N Ui |t = alen

Notes

Word

8

9
10
N
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
25
30
31

Integer type code.

Integer default value.

Integer type code (no default value).

Real, S.P. type code.

Index into table containing a real S.P. default value.
Real, S.P. type code (no default value).

BCD type code.

BCD default value (2 words).

BCD type code (no default value).
Real, D.P. type code.
- {Index into table containing a real D.P. default value.

nn

Note index is in both words.
Real, D.P. type code (no default value).
Complex, S.P. type code.

Index into table containing a complex S.P. default value.

Complex, S.P. type code (no default value).
Complex, D.P. type code.

{Index into table containing the real part of the complex D.P. default value.
- {Index into tabie containing the imaginary part of the compiex D.P.

default value.
Complex, D.P. type code (no default value).

n o 1]

u

1. MPL table is located in named common block /XGPI2/.

2. The default value table is located in named common block /XGPI2X/.
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2.4.2.3 XPTDIC (Problem Tape Dictionary)

Description

XPTDIC is the Problem Tape Dictionary of data blocks checkpointed plus other information

needed to restart a problem.

Created in Modules

XGPI, CHKPNT and XCEI.

Table Format

Record Word
0
! ID
2
1 1 PR NAF
31 1716 1
2 S
2 1
— - XVPS -_—
2
3 R - F
29 17{16 1
4 BCD BLANKS
5 BCD BLANKS
6 DIN 1_ BRN
31 17|16 1
7
b—— DBN - —
8
EQ|ET| ER
9 R F
S 31| sol29 1716 1
- :»
K
b — XVPS — —
K+1
EQ|ET|ER
K+2 R F
S |31 30f29 17|16 1

i 3

3 End-of-file
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Record Word Item Description
0 1,2 1D Header record containing name XPTDIC (BCD).
1 1 PR Present reel number of Problem Tape. Reels are
numbered sequentially beginning with Reel 1.
NAF Next available file number on present reel.
Files are numbered sequentially beginning with
file 1.
2 S Sequence number of last restart dictionary card
punched out.
2 1,2 XVPS BCD name XVPS. The file corresponding to this
entry contains named common blocks /XVPS/ and
/XCEITB/.
3 R,F Reel number and file number where the file

Notes

corresponding to this entry is located. For this
entry the reel number must be one.

4,5 (blanks) BCD blanks indicate special entry.
6 DIN DMAP instruction number of DMAP instruction
following CHKPNT module (i.e., re-entry point).
ORN @SCAR record number of CHKPNT module being
executed.
7,8 DBN Data block name (BCD) of data block being
checkpointed.
9 EQ Equivalence flag. EQ = 1 indicates data block is
equivalenced to another data block.
ET End of tape flag. ET = 1 indicates that data
block is split across two reels of problem tape.
ER End of logical record flag. ER = 1 indicates

that the complete logical record was written out
prior to changing reels when ET = 1.

R,F Reel number and file number where the file
corresponding to this entry is located. For
purged or not-generated data blocks, R = 0 and
F = 0.

K, K+1 XVPS BCD name XVPS. The file correspondina to this
entry contains named common blocks /XVPS/,
/XCEITB/ and /SYSTEM/.

K+2 EQ,ET, See word 9 for descriptions.
ER,R,F

A11 entries are integer unless otherwise noted.

The XPTDIC table is always the last file on the Problem Tape.

XGPI generates records 0, 1 and the first entry of record 2. CHKPNT modules add
entries to record 3. XCEI drops entries from record 2 when a REPT DMAP instruction
transfers control to the top of a DMAP loop.

XCSA also creates a XPTDIC table when problem is being restarted. This special XPTDIC

table is created from the restart dictionary and its format is essentially the same as
described above except that there are no special entries.
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2.4.2.4 PVT (Parameter Value Table)

Description

The Parameter Value Table contains the parameter names and values of all parameters input
by means of the PARAM bulk data card.

Created in Module

IFP.

Table Format

Record Word Item
0 1,2 Header record contains name PVT (BCD).
1 1,2 Name of parameter (BCD) repeat
3 Type code for parameter value for all
4 Value of parameter. Type codes parameters
. and corresponding lengths, L, of \ on PARAM
3;L values are given in table below. / cards.
Notes ;
Type Code Meaning of Code Lgﬁgiﬁs?ﬁ”ﬁéﬂgs
Integer
Real, single precision
BCD

Real, double precision
Complex, single precision
Complex, double precision

OOV wWwN—
oo rN =

1. IFP does not create PVT if no PARAM cards exist in the Bulk Data Deck.

2. PVT is written on the Problem Tape as 2 or more records (a header record and 1 record for
each PARAM card).

3. The PVT table is located in named common block /XPVT/.
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EXECUTIVE TABLE DESCRIPTIONS

XCSA (Executive Control Table)

Description

Executive control table derived from the Executive Control Deck.

Created in Module

XCSA.

Table Format

Notes

0

»n

Record Word Item

BCD word XCSA - header ID.

2,3
4,5 BCD word DMAP
6,7 BCD word MED

to follow. Does not need to be in

BCD word S@L }Dictionary of contents of records
this order, nor is MED always present.

MED record
included
only if
aooroach
calls for
a Rigid
Format

1 Approach code

2 Start code
3,4 Alter parameters » SPL record

5 Solution number s

6 Subset number

i RD table {packed DMAP program)

: or user generated DMAP DMAP record
N program ?18 words per card (BCD information)

image).

1 Number of DMAP instructions

2 Number of words per IS1 table entry.

3

. IS1 table (Module Execution Decision Table).
L Number of entries in JNM table.

L+

. JNM table (File Name Table)

M Number of entries in INM table

MH

INM table (Card Name Table)

End-of-file

Data block XCSA is written on the Problem Tape.

Functional Description for moduie XCSA, section 4,2.
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2.4.2.6 XALTER (Executive Alter Table)

Description

XALTER is generated from the ALTER data in the Executive Control Deck.

Created in Module

XCSA.

Table Format

Record Word Item
0 1,2 BCD word XALTER - header record
1 1,2 Numbers of DMAP instructions
to be altered. (Integers).
2 1 Zero or more of these Repeat 1 or
. records. Repeat until ) more times
: Card image (BCD) next 2 word record until E@F
18 encountered. encountered.
N End-of-file

Notes

XALTER data block is written on the Problem Tape.
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2.4.2.7 LNKSPC (Link Specification Table - Resident Base)

Description

This Link Specification Table (see also 2.4.1.9) contains an entry for each executable

CMAP module availakble within the NASTRAN system.

Each entry contains:

a) the DMAP module

name, b) the module's subroutine entry point name and c) a key indicating the Tinks in which
the module resides for each of four machine types.

Created in Module

LNKSPC data is stored by the XBSBD Block Data subprogram in module XGPI (4.7).

Table Format

Entry #1 (Sample)

Length of table in words (excluding word 1)

DMAP name-8 characters (4 characters/word)
Entry name-8 characters (4 characters/word)

Link residence key for machine type #1

Link residence key for machine type #2
Link residence key for machine type #3

Word 1 LLINK
2
DMAP Module |
3 Name
4 Entry Point
5 Name
6 Key #1
7 Key #2
8 Key #3
9 Key #4
: L/\__/’k,‘/*’ VM
Word Item Description
1 LLINK
2,3 DMAP Module Name
4,5 Entry Point Name
6 Key #1
7 Key #2
8 Key #3
9 Key #4

Link residence key for machine type #4
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The machine type code number is the same as that defined in the MACH word of the SYSTEM
(2.4.1.8) table. Each bit within the Key word specifies a link number that is to contain that
module. Bits are numbered from right to left; the right most (least significant) bit
specifies that the module is to reside in link 1, etc. For example, if a particular Key
contained 26 (binary G11010), only links 2, 4 and 5 would contain the specified module.

Notes

1. The LMNKSPC table must contain an entry for each executable module that is in the
MPL (2.4.2.2) table.

2. The LNKSPC table is located in /XLKSPC/.
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2.4.2.8 IFPX0 (Modified Restart Table)

Description

IFPX0 records the types of changes to the input data which were made during a restart. In

addition, it classifies each type of change as to substantive (solution affecting) or nonsub-

stantive (output only affecting). The basic data is stored in packed format, 31 bits to the word.

The use of this array in restart and its companion /IFPX1/ is described in section 1.10.

Created in Module(s)

IFP1, XSPRT and IFP and read by XGPI.

Table Format

Word Item
1 N

2 I1

3 L1

4 12

5 L2

6 13

7 L3
8 through 18 1B

19 through 29

Number of pairs (I,L) to follow.

Pointer to first word in /IFPX0/ that is used
to flag modified buik data.

Number of words reserved for modified bulk data
flags.

Pointer to first word in /IFPX0/ that is used
to flag modified Case Control data.

Number of words reserved for modified Case
Control data flags.

Not used.

Array containing flags which specify what input
has been modified for restart (the meaning of
each bit can be determined from /IFPX1/. (See
section 2.4.2.9).

Array which specifies which bits in the IB array

can initiate a modified restart.
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2.4.2.9 IFPX1 (Master Card Name Table)

Description

IFPX1 contains mnemonics for the various card types (and data types) which can be significant
for restart. It is actually a key into common block IFPX0 (see section 2.4.2.8). The use of this

array is described in section 1.10.

Created in Module

Modules IFP1, XS@RT, IFP and XGPI read this array.

Table Format

Word No. Bit No. Output
In IFPX1 In IFPX0 Contents Only (PMR) Supported
1 310 Number of
Card Types

2 1 GRID

4 2 GRDSET

6 3 BEAM@R No
8 4 SEQGP

10 5 CARDIR

12 6 CARDIC

14 7 CARD1S

16 8 CARD2R

18 9 C@RrRD2C
20 10 CARD2S
22 1 PLATEL Yes
24 12 SPC1
26 13 SPCADD
28 14 SUP@RT

30 15 PMIT

32 16 SPC

34 17 MPC

36 18 FORCE
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Word No. Bit No. Output
In IFPX1 In IFPXO Contents Only (PMR) Supported

38 19 MOMENT
40 20 FARCE1
42 21 MBMENT1
44 22 FPRCE2
46 23 MPMENT2
48 24 PLPAD
50 25 SL@AD
52 26 GRAV
54 27 TEMP

56 28 GENEL
58 29 PROD
60 30 PTUBE
62 3 PVISC

‘ 64 32(word 2) PBEAM No

66 33 PTRIA]
68 34 PTRIA2
70 35 PTRBSC
72 36 PTRPLT
74 37 PTRMEM
76 38 PQUADIT
78 39 PQUAD2
80 40 PQDPLT
82 41 PQDMEM
84 42 PSHEAR
86 43 PTWIST
88 44 PMASS
90 45 PDAMP
92 46 PELAS
94 47 CPNR@AD

‘ 96 48 CRAD
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Word No. Bit No. Output .

In IFPX] In IFPX0 Contents Only (PMR) Supported
98 49 CTUBE
100 50 CVISC
102 51 CBEAM No
104 52 CTRIAY
106 53 CTRIA2
108 54 CTRBSC
110 55 CTRPLT
12 56 CTRMEM
114 57 CQUAD1
116 58 CQUAD2
118 59 CQDPLT
120 60 CQDMEM
122 61 CSHEAR
124 62 CTWIST
126 63(word 3) CONMI
128 64 CONM2
130 65 CMASST
132 66 CMASS2
134 64 CMASS3
136 68 CMASS4
138 69 CDAMP1
140 70 CDAMP2
142 71 CDAMP3
144 72 CDAMP4
146 73 CELASI
148 74 CELAS2
150 75 CELAS3
152 76 CELAS4
154 77 MAT1
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Word No. Bit No. Output
In IFPX1 In IFPXO0 Contents Only (PMR Supported
156 78 MAT2
158 79 CTRIARG
160 80 CTRAPRG
162 81 DEFARM
164 82 PARAM Yes
166 83 MPCADD
168 84 L@AD
170 85 EIGR
172 86 EIGB
174 87 EIGC
176 88 REACT
178 89 Yes
180 90 MATST
182 91 MATTI
. 184 92 PMIT1
186 93 TABLEM1
188 94 (word 4) TABLEM2
190 95 TABLEM3
192 96 TABLEM4
194 97 TABLES]
196 98 TEMPD
198 99 TABLES2 No
200 100 TABLES3 No
202 101 TABLES4
204 102 MATT2
206 103 MATS2 No
208 104 CTPRDRG
210 105 SPRINT
212 106 SEQD FORCE

‘ 214 107 SEQDBFE FPRCE
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Word No.

In IFPX]

216
218
220
222
224
226
228
230
232
234
236
238
240
242
244
246
248
250
252
254
256
258
260
262
264
266
268
270
272
274

DATA BLOCK AND TABLE DESCRIPTIONS

Bit No.

In_IFPX0

108
109
110
1
112
113
114
115
116
117
118
119
120
121
122
123
124
125(word 5)
126
127
128
129
130
131
132
133
134
135
136
137

Output

Contents Only (PMR

QDSEP
SPQUADT
SPQUAD2
SPQDMEM
SPQDPLT
71
CTRIA3
PTRIA3
SETRBFE
VECDN
VECGP
DMI
DMIG
PTPRORG
MAT3
DLPAD
EPPINT
FREQ]
FREQ
NPLINT
NBLIN2
NBLIN3
NPLING
RLPAD1
RLPAD2
TABLED1
TABLED2
SEQEP
TF

TIC
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Word No. Bit No. Output
In IFPX1 In IFPX0 Contents Only (PMR) Supported
276 138 TLAADT
278 139 TLPAD2
280 140 TABLED3
282 14 TABLED4
284 142 TSTEP
286 143 DSFACT
288 144 AXIC
290 145 RINGAX
292 146 CCPNEAX
294 147 PCANEAX
296 148 SPCAX
298 ‘ 149 MPCAX
300 150 PMITAX
302 151 SUPAX
‘ 304 152 PAINTAX
306 153 SECTAX
308 154 PRESAX
310 155 TEMPAX
312 156(word 6) F@RCEAX
314 157 MPMAX
316 158 EIGP
318 159 MASSC
320 160 EDFIR FPRCE
322 161 DFPRM FARCE
324 162 TABDMP1
326 163 TABDMP2
328 164 TABDMP3
330 165 TABDMP4
332 166 FREQ2

‘ 334 167 CQUAD3 FORCE
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Word No. Bit No. Output

In IFPX1 In IFPX0 Contents Only (PMR) - Supported
336 168 PQUAD3 FPARCE
338 169 SPQUAD3 FPRCE
340 170 SETR FORCE
342 17 SPTRIA1 FORCE
344 172 SPTRIA2 FORCE
346 173 SPTRMEM FORCE
348 174 SPTRBSC FORCE
350 175 SPTRPLT FBRCE
352 176 SECL FBRCE
354 177 SECP FORCE
356 178 SEPTRIA3 FBRCE
358 179 BAR@R
360 180 CBAR
362 181 PBAR
364 182 DAREA
366 183 DELAY
368 184 DPHASE
370 185 PLFACT
372 186 CGENEL FORCE
374 187 PGENEL F@RCE
376 188 ELDELE FORCE
378 189 MATT3
380 190 RFPRCE
382 191 TABRND1
384 192 TABRND2
386 193 TABRND3
388 194 TABRND4
390 195 RANDPS
392 196 RANDT1
394 197 RANDT2
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Word No. Bit No. Output
In IFPX] In IFPX0 Contents Only (PMR) Supported
396 198 PLPAD1

398 199 PLPAAD2

400 200 DTI

402-598 201-299 Not used

600 300 CAUPMASS

602 301 GRDPNT Yes
604 302 WTMASS Yes
606 303 IRES Yes
608 304 LFREQ

610 305 HFREQ

612 306 LMPDES

614 307 G

616 308 W3

618 309 W4

620 310 M@DACC

622 n MPC$

624 312 SPC$

626 313 LPADS

628 314 METH@D$

630 315 DEF@RM$

632 316 TEMPLD$

634 317 TEMPMT$

636 318 . IC$

638 319 AQUTS Yes
640 320 LApPS$

642 32 LPAP1$

644 322 DLPAD$

646 323 FREQ$

648 324 TF$
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Word No. Bit No. Output
In IFPX] In IFPX0 Contents Only (PMR Supported
650 325 PLATS Yes
652 326 TSTEP$
654 327 PRUTS Yes
656 328 TEMPMX$
658 329 DSCP$
660 330 K2PP$
662 331 M2PP$
664 332 B2PP$
666 333 CMETH@D$
668 334 SDAMP$
670 335 INERTIAS F@RCE
672 336 NLFBRCE$
674 337 XYPUT$ Yes
676 338 DELETE$ F@RCE
678 339 RANDPMS
680 346 AXYQUT$ Yes
682 341 NLPPP$
Not Used
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2.5 MISCELLANEOUS TABLE DESCRIPTIONS.

The following is an alphabetical index of miscellaneous table descriptions.

Section Number

2.5.2.2
2.5.2.4
2.5.2.7
2.5.1.6
2.5.2.1
2.5.1.5
2.5.1.8
2.5.1.1
2.5.1.2
2.5.2.3

2.5.1.3

2.5.2.6
‘lll’ 2.5.1.7

2.5.1.9
2.5.1.4
2,5.2.5

Table Name
BITPPS
CHAR94
CHRDRW
DESCRP
GPTAT
MSGX
NAMES
@SCENT
putPUT
PLTDAT
STIME
SYMBLS
TWP
TYPE
XMDMSK
XXPARM
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2.5.1 Miscellaneous Tables Which Are Permanently Core Resident.

2.5.1.1  @SCENT (@SCAR Entry)

Description

A 200 word storage array containing the @SCAR entry (record) currently being processed.

Created in Module

The entry is read from the @SCAR and stored in @SCENT by the XSEMi (section 3.3.7) sub-
routine. Other executive routines that require details of the current entry will search @SCENT.

Table Format

The @SCENT format is identical to the @SCAR (section 2.4.2.1) entry it currently contains.

2.5.1.2  QUTPUT (Output headings)

Description

A storage array containing problem title, subtitle, label and various headings required by
the PAGE (section 3.4.24) routine to properly annotate the NASTRAN output.

Created in Module

The title, subtitle and Tabel are taken from Case Control Deck cards and stored in PUTPUT
by IFPT (section 4.3). Other heading lines may be stored by output modules prior to calling
PAGE.

Table Format

QUTPUT contains sufficient space for seven 128 character lines. The first three lines con-

tain the title, subtitle, and label. The subsequent three lines centain local headings, and the

final line contains the plotter ID. Since 4 characters occupy each computer word, the PUTPUT
array requires 224 words of storage.

2.5.1.3 STIME (Solution Time)

Description

A storage cell containg the user's estimated solution time.

Created in Module

The estimated solution time is taken from a Executive Control Deck card and stored into
STIME by XCSA (section 4.2)

Table Format

STIME consists of a single cell containing the estimated time in integer seconds.
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2.5.1.4 XMDMSK (Executive Module Decision Mask)

Description

Contains the 155 bit master module execution mask (see section 1.10) and a cell indicating
checkpoint status.

Created in Module

The 155 bit master module execution mask is generated and used by XGPI (section 4.7). The
checkpoint status set on {YES) by XCSA (section 4.2) by the presence of a CHKPNT = YES card in
the Executive Control Deck.

Table Format

The 155 bit mask occupies the low order 21 bits of the first five words of XMDMSK. The
sixth wiord is the checkpoint status {flag).

2.5.1.5 MSGX (Message Queue)

Description

ble to hold four word NASTRAN information and error messages between the time
t

ea by a module and printed by the message writer, MSGWRT (section 3.4.26).

A queue ta
they are gerera

Created in Module

Messages may be gemerated by ary NASTRAN module through a call to MESAGE (section 3.4.25).

Table Format

Word 1 - Number of messages queued.

Word 2 - Maximum number of messages queue can hold
Word 3-6 - Four word message entry (typical)

Word 6-erid - Additional four word message entries

2.5.1.6  DESCRP (Matrix Description)

Description

A storage block used by subroutine INTPK (section 3.5.3) to buffer the matrix unpacking
procedure. This buffering reduces the number of I/@ accesses to the particular matrix data
block.

Created in Module

DESCRP is filled and used exclusively by INTPK

Table Format

An array with the first word defining the length of the array.
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2.5.1.7 THP (Powers of Two)

Description

A 32 word array with each word (starting with 1 in the 32nd word) containing the next power
of two.

Created in Module

The 32 integer values are defined within the NASTRAN system block data program (SEMDBD) .

Table Format

Word 32
Word 31
Word 30
Word 29
etc.

[ D I I |
N —

2.5.1.8 NAMES (Symbolic Names)

Description

A series of symbolic names identified with their NASTRAN numeric equivalents. Defines values
for GINDG file options, arithmetic types and matrix forms.

Created in Module

The values are defined within the NASTRAN system block data program (SEMDBD).

Table Format

Word SYMBAL  VALUE Word SYMB@L  VALUE Word SYMB@OL  VALUE
1 RD = 2 7 EQFNRW = 3 13 RECT = 2
2 RDREW = G 8 RSP = 1 14 DIAG = 3
3 WRT = 3 9 RDP = 2 15 UPPER = 4
4 WRTREW = 1 10 CsP = 3 16 LOWER = 5
5 REW = 1 11 copP = 4 17 SYM = 6
6 NPREW = 2 12 SQUARE = 1 18 ROW = 7
19 IDENT = 8

2.5.1.9 TYPE (Number Types)

Déscrigtion

A series of properties are defined as a function of a number type. The type may be Real
Single Precision (RSP-1), Real Double Precision (RDP-2), Complex Single Precision (CSP-3), or
Complex Double Precision (CDP-4). The properties that may be returned include precision (single,
double), number of words, and real or complex.

Created in Module

The properties are defined within the NASTRAN system block data program (SEMDBD).
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Teble Format

Word Property (Values) Type

1 1 Precision (RSP)

2 2 Precision &RDP

3 1 Precision (CSP) Words (RSP)

4 2 Precision (CDP) Words (RDP)

5 2 Words §CSP)

6 4 Words (CDP)

7 1 Real/Complex {RSP)
8 1 (RDP)
9 2 (csP)
10 2 (cop)

Example

Assume the number of words required to contain a Complex Single Precision (CSP-3) is desired.
The third item in the Words array is indexed and found to contain a 2 (words).
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2.5.2 Miscellaneous Tables Not Permanently Core Resident

2.5.2.1  /GPTAl/

Purpose

To describe connection and property characteristics of each element. /GPTA1/ is used in
modules GP1, GP2, GP3, TAl, SMA1, SMA2, DSMG1, SDR2, PL@T, and SSG1, and is initialized by the
block data program GPTABD and subroutine DELSET.

Description

Word Type Item
1 I Number of entries (i.e., elements) in table
2 I Pointer to first word of last entry in table
3 I Number of words per entry in table
4-5 B Name of element (e.g., R@D)
6 I Internal element identification number
7-8 I ECT record ID and trailer bit for L@CATE
9 I Number of words per entry on ECT
repeated
10-11 I EPT record ID and trailer bit for L@CATE
for
12 I Number of words per entry on EPT
each
13 I Number of grid points per element
element
+1 : Scalar element with grid point and
14 1 component code
0 : Not a scalar element
-1 : Scalar element with scalar points only
15 I Number of words per entry on EST
16 I Position of first grid point in ECT entry
17 I Temperature data
18 I Temperature data count
19 I 2 Hollerith symbols if element is plottable
20 I Number of words SDR2 passes from Phase 1
element routines to Phase 2 element routines
21 I Count of words SDR2 outputs for real stresses
22 I Count of words SDR2 outputs for real forces
23 I Pointer into an SDR2D table for combining of
real stresses to form complex stress outputs
24 I Pointer into an SDR2D table for combining of '
real forces to form complex force outputs
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Word Type Ltem
25 I SMA1 element overlay limb
26 I SMA2 element overlay limb
27 I SMA3 element overlay limb
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2.5.2.2 BITP@S.

Purpose

To provide pointers into USET and USETD words for interpreting the nested vector sets in NASTRAN,

Description

Word Item
1 UM Bit number
2 uo Bit number

3 UR Bit number
4 use Bit number
5 uss Bit number
6 uL Bit number
7 UA Bit number
8 UF Bit number
9 us Bit number
. 10 UN Bit number
11 UG Bit number
12 UE Bit number
13 up Bit number
14 UNE Bit number
15 UFE Bit number
16 up Bit number

Note

A1l words are integer.
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2.5.2.3 PLTDAT

Purpose
To define plotter-dependent parameters.

Description

This table is defined in the PL@TBD block data subprogram. The table is divided into N+2
20-word sections, where N = number of plotters acceptable by the NASTRAN plotting software.
Sections 3 to N+2 are the only sections initialized, because each contains values which are depen-
dent upon the plotter hardware, Section 1 contains values which may vary within the limits of the
hardware, and Section 2 is simply a duplicate of one of the last N sections corresponding to the
plotter of interest.

Section 2 must be filled in by the module writer. The format of Sections 2 to N+2 is as
follows:

1-2 R XYMAX Maximum x and y coordinate values acceptable by
the plotter.
3 R CNTSIN Number of plotter counts/inch on paper.
4-5 R CNTCHR Number of plotter counts per character in the x

and y directions.

6 R MAXLEN Maximum length of a line segment. .

7 I NPENS Maximum number of pens or line density available
on the plotter.

8-9 R PRIGIN For incremental plotters, the current pen position
relative to the lower left corner of the plot.
Otherwise, the location of the lower left corner of
the plotter relative to its true physical origin.

+1, +2, or +3 if the plotter is a microfilm, table
{ or drum plotter, respectively, with typing
capability.
10 I PLTYPE -1, -2, or -3 if the plotter is a microfilm, table
or drum plotter, respectively, with no typing
capability (i.e., all characters must be drawn).

PLT1 if an even parity plot tape is to be generated
for this plotter.

n B PLTAPE PLT2 if an odd parity plot tape is to be generated
for this plotter.

12 I PBFSIZ Plot tape physical record size (number of characters)
0 if an end-of-file is to be written after every

13 I EQF plot. . .
1 if no end-of-file is to be written on the plot
tape.

14-20 Undefined
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Section 1 must also be filled in by the module writer. However, unlike Section 2, some of
the parameters may vary from plot to plot, as long as they remain within the limitations imposed
by the plotter hardware. The format of Section 1 is as follows.

Word Type Name Description

1 I M@DEL Plotter model index

2 I PL@TER Plotter index
3-6 R REG Plotter region (Xmin’ Yin® *max’ ymax) in which

the current picture is being drawn. These values
must be some fraction (between 0 and 1) of words
7 and 8 (AXYMAX).

7-8 R AXYMAX Size of the paper used (x,y), less the borders, in
plotter units.
9-10 R XYEDGE Size of the borders (x,y} in plotter units.
1 I CAMNUM Current selected camera. This word need not be

filled in, because it is set and used as a communi-
cation between the SELCAM and SKPFRM subroutines.

12-20 Undefined

Usage

Sections 1 and 2 are normally setup by the FNDPLT subroutine, except for the plotter region
values (REG). These values must be setup by the module writer himself. It is essential that both
these sections be correctly setup, because they are referenced by the entire NASTRAN plotter soft-
ware package.

If Sections 1 and 2 are correctly setup by the module writer, he need not subsequently worry
about such things as compensating for paper margins or different physical plotter origins. He
need only assume that the plotter origin is located at the lower left corner of the paper where
the left and bottom borders intersect. The NASTRAN plotter software will automatically compensate
for the borders and the physical origin.
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2.5.2.4 CHAR94

Purpose

To provide a table of characters used to generate plot tapes as if the computer were always
an IBM 7094. This table however is independent of the actual computer used.

Description

This is a 240 word table defined in the PL@TBD block data subprogram. It is divided into four
equal sections of 60 words each. Each entry in each section has a parallel entry in the other
three sections.

Section I is a string of all the Hollerith characters acceptable by the piot modules of the
form THx, where x is a Hollerith character.

Section II contains the integer equivalents of the IBM 7094 internal binary characters in the
same order as Section I. However, near the end of this section are integers representing various
additional characters not in Section I. These additional characters cannot be expressed in the
form THx and are used for special plotter commands. Each entry in this table is a right-adjusted
two-digit integer with leading zeroes.

Section III contains the integer equivalents of the IBM 7094 BCD characters as they would
appear on an even parity tape written on an IBM 7094, in the same order and form as in Section II.

Section IV contains the integer equivalents of the CDC display character codes so as to pro-
duce an even parity BCD plot tape as if written on an IBM 7094, in the same order and form as in
Section II.

The sequence of characters in each section is as follows:

01 2 3 45 6 7 89
A B CDETFGHTIUJ
K LM N@® P QR ST
Uu v uwXxyz () + -
*/ = ., % ' b

end of record mark

character 49

end of file mark

character 50

characters 51-53 = special characters.

characters 54-60 = 0

Note

In Section I, characters 49-60 = 0,

Usage

Section I is basically used for calculating an index into the other two sections by comparing
an arbitrary Hollerith character with each character in Section I until a match is found. Once
this is done, the index is used to extract the corresponding entry from either Section II or III,
depending on whether an odd or even parity plot tape is being generated. If the computer is an
IBM 7094, only Section II is used, and if the computer is a CDC 6600 and an even parity plot tape
is being generated, Section IV is used instead of Section III, ‘
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‘ 2.5.2.5  XXPARM

Purpose
To define the plot tape buffer size, the camera to be used, the number of blank frames of

} film to be inserted between plots, the plotter model name, and the paper size to be used on table
‘ plotters.
|
|

Description
This table is defined as follows in the PL@TBD block data subprogram.

Word Type Name Description
! 1 I BUFSIZ Plot tape buffer size
!
‘ 2 I CAMERA Plotter camera to be used (appropriate only on a
microfilm plotter).

3 I BFRAMS Number of blank frames of film to be inserted
between plots (appropriate only on a microfilm
plotter).

4-5 I, or B PLTMDL Plotter model identification.
8-9 R PAPSIZ Width and height of the paper to be used (appropri-
ate only on table plotters).

Usage

The initial values of these variables are as follows:

must be set by the module writer

BUFSIZ =

CAMERA = 2 (paper output only)
BFRAMS = 1

PLTMDL = 4020, 0 (integer)
PAPSIZ = 8.5, 11.0

This table's actual size is 152 words. The remainder of the table is initialized for the structur-
al plotter module, PL@T, but may be used by the programmer for anything he desires in other plot-
ting modules.,
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2.5.2.6  SYMBLS

Purpose

To provide a table of irdices into the CHAR94 and CHRDRW tables used to type or draw pre-
defined plotter symbols.

Description

The table is defined in the PLPTBD block data subprogram. There is room for up to 20 indices
for each plotter. However, the same number of indices must be defined for each plotter. The
format of the table is as follows:

Word Type Description
0 I Number of symbols defined for each plotter (currently = 9).
1-20 I Symbol indices for plotter 1.
21-40 I Symbol indices for plotter 2.
41-60 I Symbol indices for plotter 3.
There are as many groups of symbol indices as there are available plotters., The symbols
defined for each plotter are as follows:
Symbol 1 = x
Symbol 2 = *
Symbol 3 = +
Symbol 4 = -
Symbol 5 = + (dot, not a period).
Symbol 6 = circle
Symbol 7 = square
Symbol 8 = diamond
Symbol 9 = triangle

Should any of these symbols not be available on a plotter, a substitution of another symbol must
be made.

Usage
This table is used by the SYMB@L subroutine.
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2.5.2.7 CHRDRW

Purpose

To define the combination of lines needed to draw alphanumeric characters and symboils.

Description

This table is defined in the PL@TBD block data subprogram. The table is divided into two
sections. Section I is a list of indices into Section II, used to locate the data needed to draw
characters. The first 48 indices in Section I correspond to the 48 characters listed in Section I
of the CHAR94 table. The last 7 indices are used for drawing the special characters listed in the
SYMBLS table. If an index is negative, it is an index into Section I instead of Section II. This
occurs)when a duplicate character exists (e.g., a zero, the letter "@", and the symbol for a
circle).

Section II of this table defines the (integer) coordinates of the starting and ending points
of the straight Tines to be drawn in order to draw a character or symbol. In general, the neces-
sary straight lines are contiguous, so that the end point of one line is the starting point of the
next, etc. In some cases, this is either impractical or impossible (e.g., *, +, =, etc.). In
such a situation, the starting point of aline is negative, meaning that it is not to be connected
to the end point of the preceding line.

The characters defined in Section Il are based upon 6x6 square characters. The values in this
section are simply integer coordinates within a 6x6 square.

The format of this table is as follows:

Word Type Name Description
0 I LSTCHR Name of characters and symbols referenced in
Section I (=52).
1-60 I CHRIND Section I - "LSTCHR" indices into Section II.
61-760 1 CHR Section II = (x,y) pairs defining the lineal

representation of 6x6 square characters.

Usage
This table is used by the DRWCHR subroutine.
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3.1 INTRODUCTION

Section 3 contains descriptions of subroutines not an integral part of a module. Those sub-
routines which are an integral part of a module are discussed in section 4, Module Functional
Descriptions. Section 3.2 contains an alphabetical index of entry points of routines documented
in section 3. A similar index of entry points documented in section 4 can be found in section

4.1.3.

Subroutine descriptions have been partitioned into 3 classifications: executive, utility and

matrix subroutine descriptions, documented in sections 3.3, 3.4, and 3.5 respectively.

Descriptions of the plotting utility routines (e.g., AXIS, section 3.4.40; AXISi, section
3.4.41) refer to plotters by number or the letter "i", and to plotter models by number only. The
correspondence of these numbers to plotter hardware is given in Table 1. Further details can be

found in section 4 of the User's Manual.
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Table 1. Correspondence Between External and Internal Plotter and Model Names and Numbers, ‘

External External Internal Internal
plotter name model name plotter number model number

BL STE,30 1 1
LTE,30

EAI 3500,30 2 1
3500,45 8 1

SC 4020,0

w
pu—

765,205
765,210
765,105
765,110
763,205
763,210
763,105
763,110
565,205
CALCMP 565,210
565,105
565,110
565,305
565,310
563,205
563,210
563,105
563,110
563,305
563,310

[ O ST T R R Ry SO SO R SR (RS S A AR R o)

o) JEENCIY > SR NU T o ) S R SN T S A O S A~ B N B o BN B S S L L

0D 80,8 9 1

M,0 10 +1
T,0 11 +2
D,0 11 +3
Myl 10 -1
T,1 11 -2
D,1 1 -3

NASTRAN

where:

BL
EAI
SC

Benson Lehner
Electronic Associates Inc.
Stromberg Carlson
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INTRODUCTION

. Table 1. Correspondence Between External and Internal Plotter and Model Names and Numbers (Cont'd).

CALC@MP = California Computing
DD = Data Display
NASTRAN = NASTRAN General Purpose Plotter
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I 3.2 ALPHABETICAL INDEX OF ENTRY POINTS FOR SUBROUTINE DESCRIPTIONS.

Section Number Entry Point Subroutine Description Page Number
3.5.10 ADD ADD 3.5-19
3.4.1 ANDF MAPFNS 3.4-1
3.4.40 AXIS AXIS 3.4-70
3.4.4% AXIS3 AXISi 3.4-72
3.4.47 AXIS10 AXISi 3.4-72
3.4.7 BCKREC BCKREC 3.4-9
3.3.5 BGNSYS ENDSYS 3.3-6
3.4.74 BISRCH BISRCH 3.4-123
3.5.1 BLDPK BLDPK 3.5-1
3.5.1 BLDPKI BLDPK 3.5-1
3.5.1 BLDPKN BLDPK 3.5-1
3.3.2 BTSTRP BTSTRP 3.3-2

‘ 3.5.5 CALCV CALCV 3.5-12
3.5.16 cbcamp cbcamp 3.5-62
3.5.16 CL@gP CDCoMP 3.5-63
3.4.4 CL@SE CLQ@SE 3.4-5
3.4.18 CLSTAB CLSTAB 3.4-26
3.4 C@MPLF MAPENS 3.4-1
3.5.16 cpmi2 CDCoMP 3.5-63
3.3.12 CONMSG CANMSG 3.3-16
3.4.1 CPRSZ MAPFNS 3.4-1
3.4.1 CORWDS MAPFNS 3.4-1
3.5.28 CSPLAP CSPSDC 3.5-82
3.5.28 CSPSDC CSPSDC 3.5-82
3.5.16 CTRNSP CDCpMP 3.5-63
3.5.29 CXFBS CXFBS 3.5-84
3.5.16 CXLPpP coepmr 3.5-63
3.4.76 DADATB DADPTB 3.4-126

‘ 3.4.77 DAXB DAXB 3.4-127
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Section Number

3.5.15
3.4.72
3.5.15
3.5.15
3.5.21
3.4.68
3.4.62
3.5.22
3.3.5

3.4.9

3.5.23
3.5.17
3.5.17
3.5.17
3.5.12
3.5.15
3.5.15
3.4.17
3.4.69
3.4.75
3.4.15
3.4.6

.61
.4.32

w
R = T ~ T

.33

Entry Point

DEC@MP
DELSET
DDL@QP
DL@QP
DMPY
DRWCHR
EJECT
ELIM
ENDSYS
EQF
FACTQR
FBS
FBSDP
FBSSP
FILSWI
FINDC
FINWRT
FNAME
FNDPLT
FORFIL
FREAD
FWDREC
GENVEC
GFBS
GING
GIN@ID
GMMATD
GMMATS
GNFIAT
GNFIST

SUBROUTINE DESCRIPTIONS

Subroutine Description
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DECOMP
DELSET
DECEMP
DEC@MP
DMPY
DRWCHR
EJECT
ELIM
ENDSYS
EQF
FACTER
FBS
FBS
FBS
MPYQ
DEC@MP
DEC@MP
FNAME
FNDPLT
FORFIL
FREAD
FWDREC
DEC@MP
GFBS
GING
GINPIQ
GMMATD
GMMATS
GNFIAT
GNFIST

3.

w W

.5-65
.5-28

Page Number

5-44

4121
.5-60
.5-60
.5-71
.4-115
.4-105
.5-73
.3-6
L4-11
.5-74
.5-64
.5-65

.5-57
.5-54
.4-25
L4-117
.4-125
.4-23
.4-8
.5-54
.5-67
.4-15
.4-103
.4-49
.4-52
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Section Number Entry Point Subroutine Description Page Number
3.4.14 G@PEN G@PEN 3.4-22
3.4.71 HEAD HEAD 3.4-120
3.4.73 HMAT HMAT 3.4-122
3.4.44 IDPLAT IDPLQT 3.4-75
3.4.45 INTGPT INTGPX 3.4-76
3.4.45 INTGPX INTGPX 3.4-76
3.4.46 INTLST INTLST 3.4-77
3.5.3 INTPK INTPK 3.5-7
3.5.3 INTPKI INTPK 3.5-7
3.4.34 INVERD INVERD 3.4-53
3.4.35 INVERS INVERS 3.4-54
3.4.47 LINE LINE 3.4-78
3.4.48 LINE] LINEd 3.4-79
3.4.48 LINE2 LINE] 3.4-79

‘ 3.4.48 LINE3 LINE] 3.4-79
3.4.48 LINE4 LINEd 3.4-79
3.4.48 LINE9 LINEd 3.4-79
3.4.48 LINE1O LINEi 3.4-79
3.4.30 LOCATE PREL@C 3.4-44
3.5.14 LogP sbcamp 3.5-42
3.4.1 LSHIFT MAPFNS 3.4-1
3.4.36 MAT PREMAT 3.4-55
3.4.28 MATDUM MATDUM 3.4-42
3.5.6 MERGE PARTN - MERGE 3.5-13
3.4.25 MESAGE MESAGE 3.4-39
3.5.9 MPART UPART 3.5-18
3.5.12 MPYAD MPYAD 3.5-22
3.5.12 MPY1 MPYQ 3.5-28
3.5.12 MPY2NT MPYQ 3.5-28
3

‘ .5.12 MPY2T MPYQ 3.5-28
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Section Number Entry Point Subroutine Description Page Number
3.4.26 MSGWRT MSGWRT 3.4-40
3.5.15 ONETWP DEC@MP 3.5-54
3.4.2 @PEN @PEN 3.4-3
3.4.13 @PNC@R @PNC@R 3.4-20
3.4.1 PRF MAPFNS 3.4-1
3.5.2 PACK PACK 3.5-5
3.4.24 PAGE PAGE 3.4-38
3.4.24 PAGE1 PAGE 3.4-38
3.4.24 PAGE?2 PAGE 3.4-38
3.5.6 PARTN PARTN - MERGE 3.5-13
3.4.22 PEXIT PEXIT 3.4-36
3.4.70 PHDMIA PHDMIA 3.4-118
3.4.70 PHDMIB PHDMIA 3.4-118
3.4.70 PHDMIC PHDMIA 3.4-118
3.4.70 PHDMID PHDMIA 3.4-118
3.4.63 PLAMAT PLAMAT 3.4-106
3.4.67 PLTSET PLTSET 3.4-113
3.4.30 PREL@C PREL@C 3.4-44
3.4.36 PREMAT PREMAT 3.4-55
3.4.39 PRETAB PRETAB 3.4-67
3.4.37 PRETRD PRETRD 3.4-64
3.4.38 PRETRS PRETRS 3.4-66
3.4.49 PRINT PRINT 3.4-81
3.4.20 RCARD RCARD 3.4-32
3.5.15 RC@RE DEC@MP 3.5-58
3.4.13 RDCAR PPNCPR 3.4-20
3.4.50 RDM@DE RDM@DX 3.4-83
3.4.50 RDM@DX RDM@DX 3.4-83
3.4.50 RDM@DY RDM@DX 3.4-83
3.4.16 RDTRL WRTTRL 3.4-24
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Section Number Entry Point Subroutine Description Page Number
3.4.50 ROW@RD RDM@DX 3.4-83
3.4.5 READ READ 3.4-6
3.3.15 RETURN RETURN 3.3-20
3.4.8 REWIND REWIND 3.4-10
3.4.1 RSHIFT MAPFNS 3.4-1
3.5.27 RSPLOQ RSPSDC 3.5-80
3.5.27 RSPSDC RSPSDC 3.5-80
3.5.6 RULER PARTN - MERGE 3.5-14
3.5.26 SADD SADD 3.5-78
3.4.78 SAD@TB SAD@TB 3.4-128
3.4.79 SAXB SAXB 3.4-129
3.4.51 SCL@SE SGING 3.4-85
3.5.14 SDC@MP SDC@mMpP 3.5-30
3.5.8 SDR1B SDR1B 3.5-17

' 3.3.6 SEARCH SEARCH 3.3-8
3.4.43 SELCAM SELCAM 3.4-74
3.3.3 SEMINT SEMINT 3.3-3
3.3.14 SEMTRN SEMTRN 3.3-19
3.4.51 SEQF SGIND 3.4-85
3.4.10 SKPFIL SKPFIL 3.4-72
3.4.42 SKPFRM SKPFRM 3.4-73
3.5.20 SPLVER SPLVER 3.5-69
3.4.51 SPPEN SGING 3.4-85
3.4.31 SPRT SORT 3.4-46
3.5.7 SSG2A SSG2A 3.5-16
3.5.13 SSG2B SSG2B 3.5-29
3.5.11 $SG2C $SG2C 3.5-20
3.5.18 SSG3A SSG3A 3.5-66
3.3.1 SSWTCH SSWTCH 3.3-15

3.4-87

‘ 3.4.52 STPLPT STPLET
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Section Number Entry Point Subroutine Description Page Number
3.4.51 SWRITE SGING 3.4-85
3.4.53 SYMB@L SYMBOL 3.4-88
3.5.15 T DEC@MP 3.5-58
3.4.39 TAB PRETAB 3.4-67
3.4.29 TABPRT TABPRT 3.4-43
3.4.21 TAPBIT TAPBIT 3.4-35
3.5.15 TFIN DEC@MP 3.5-58
3.4.54 TIPE TIPE 3.4-90
3.4.23 TMT@G@ TMTRGR 3.4-37
3.5.24 TRANP1 TRANP1 3.5-75
3.4.37 TRANSD PRETRD 3.4-64
3.5.15 TRANSP DEC@MP 3.5-53
3.4.38 TRANSS PRETRS 3.4-66
3.5.25 TRNSP TRNSP 3.5-76
3.3.13 TTLPGE TTLPGE 3.3-17
3.4.55 TYPET TYPEi 3.4-92
3.4.55 TYPE2 TYPEi 3.4-92
3.4.55 TYPE3 TYPE 3.4-92
3.4.55 TYPE9 TYPE] 3.4-92
3.4.55 TYPE1O TYPEi 3.4-92
3.4.56 TYPFLT TYPFLT 3.4-94
3.4.57 TYPINT TYPINT 3.4-9
3.5.4 UNPACK UNPACK 3.5-10
3.5.9 UPART UPART 3.5-18
3.4.27 USRMSG USRMSG 3.4-41
3.4.58 WPLT1 WPLT1 3.4-98
3.4.59 WPLT2 WPLT2 3.4-100
3.4.60 WPLT3 WPLT3 3.4-102
3.4.64 WPLT4 WPLT4 3.4-108
3.4.65 WPLT9 WPLTY 3.4-110
3.4.66 WPLT10 WPLT10 3.4-111
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Section Number Entry Point Subroutine Description Page Number
3.4.3 WRITE WRITE 3.4-4
3.4.13 WRTCAR {@PNCAR 3.4-20
3.4.16 WRTTRL WRTTRL 3.4-24
3.3.10 XEQT XE@T 3.3-14
3.4.11 XGIND XGING 3.4-13
3.5.15 XLp@P DEC@MP 3.5-60
3.4.1 X@RF MAPFNS 3.4-1
3.4.19 XRCARD XRCARD 3.4-27
3.3.8 XSEMXX XSEMXX 3.3-N
3.3.1 XSEM1 XSEM1 3.3-1
3.3.7 XSEM2 XSEMi 3.3-9
3.3.7 XSEM3 XSEMi 3.3-9
3.3.7 XSEMA XSEMi 3.3-9
3.3.7 XSEM5 XSEMi 3.3-9

‘ 3.3.7 XSEM6 XSEMi 3.3-9
3.3.7 XSEM7 XSEMi 3.3-9
3.3.7 XSEM9 XSEMi 3.3-9
3.3.7 XSEM10 XSEMi 3.3-9
3.3.7 XSEMI1 XSEMi 3.3-9
3.3.7 XSEM12 XSEMi 3.3-9
3.3.7 XSEM13 XSEMi 3.3-9
3.3.7 XSEM14 XSEMi 3.3-9
3.5.1 IBLPKI BLDPK 3.5-1
3.5.3 INTPKI INTPK 3.5-7
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3.3 EXECUTIVE SUBROUTINE DESCRIPTIONS.

3.3.1 XSEM] (Executive Sequence Monitor, Preface).

3.3.1.1 Entry Point: XSEMI.
3.3.1.2 Purpose
To initiate the execution of the NASTRAN Preface.
3.3.1.3 Calling Sequence
CALL XSEMI
3.3.1.4  Method

Subroutine BTSTRP is called to initialize machine dependent data, and then subroutine SEMINT
is called to execute the program Preface (i.e. input file processors and DMAP orogram compiler).
After initiating the problem, modules are called as directed by the §SCAR until.a module is
encountered in the @SCAR that does not reside in 1link 1 at which time XSEM1 calls subroutine
ENDSYS to ioad a new link.
3.3.1.5 Design Reguirements

XSEM1 must reside in the core resident portion of 1ink 1. Link 1 is not re-entrant which
means that once the program leaves link 1 it can never transfer control back to link 1. Functional
DMAP modules can not reside in link 1. Open core is used for a GINP buffer with named common block
/ESFA/ defining the beginning of open core. See the second paragraph of the design requirements
section of the subroutine description XSEMi (see section 3.3.7) for details on files, data blocks,

and common blocks necessary for operation.
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3.3.2 BTSTRP (Bootstrap Generator).

3.3.2.1 Entry Point: BTSTRP.
3.3.2.2  Purpose

Determines the machine type and initializes the machine dependent constants and masks

within the NASTRAN system block data program (SEMDBD).
3.3.2.3 Calling Sequence

CALL BTSTRP
3.3.2.4 Method

The machine type (IBM 7094, IBM S/360, Univac 1108, CDC 6600) is determined by inspection of
the machine binary word length and the known methods of representing negative integers (sign

and magnitude or ones/twos complement) using the following algorithm:

1. If the ones complement (COMPLF see section 3.4.1) of -1 is greater than 2, the machine

is the IBM 7094, If not, the machine is an IBM S/360, Univac 1108 or COC 6600. (i.e., only .

the sign and magnitude representation of -1 on the 7094 will yield a large (> 2) positive

value when complemented.)

2. shift (RSHIFT see section 3.4.1) a binary machine word of all 1's to the right thirty-
two binary places. Compare the resulting value to 15. If the value is less than fifteen,
the machine is the 32 bit IBM S/360; equal to fifteen, the 36 bit Univac 1108; and greater
than fifteen, the 60 bit CDC 6600.

Once the machine type is known, the proper constants and masks are selected from assembled tables.
3.3.2.5 Design Requirements

This subroutine must be modified if it is to operate with other than the four machine types

listed above.
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3.3.3 SEMINT (Sequence Monitor Initialization).

3.3.3.1 Entry Point: SEMINT,
3.3.3.2 Purpose
To execute the Preface of a NASTRAN problem solution.
3.3.3.3 Calling Sequence
CALL SEMINT
3.3.3.4 Method

The first card of the MASTRAN data deck is read from the svstem innut file and its image
stored in blank C@MM@N. XRCARD is called to convert the card. 1f the name of the card is
NASTRAN, the card is echoed and keywords are identified and appropriate words of /SYSTEM/ are
reset to the input values. If an unidentified keyword is detected, or the card has a format error,
a message is printed and the NPG@ flag is turned on. The first word of blank C@MM@N is set to co-
if the card was a NASTRAN card, to zero otherwise. Then GNFIAT is called to generate the initial
FIAT. XCSA is called to read and process the Executive Control Deck. IFP1 is called to read and
process the Case Control Deck. XSPRT is called to read and sort the Bulk Data Deck. If bulk
data is present, IFP is called to process it. If the problem is a conical shell problem, IFP3 is
called to further process ti» bulk data. If the current run is to prepare a User's Master File,
UMFEDT is called and contro’ is returned to XSPRT for each new problem to be written on the UMF.
Otherwise, XGPI is called o perform General Problem Initialization and then return is made to

XSEM1 signifying completion of the Preface.
3.3.3.5 Design Requirements

If the NASTRAN card is present, it must be the first card of the data deck.
3.3.3.6 Diagnostic Messages

UNIDENTIFIED NASTRAN KEYW@RD . ACCEPTABLE KEYW@RDS FOLLOW--
BUFFSIZE
CONFIG
MAXFILES
MAX@PEN
SYSTEM
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Self-explanatory. ‘

HASTRAN CARD D@ES N@T HAVE C@RRECT FQRMAT.

Typical errors include non-integer values or continuation of the card following an = sign,

See section 6.3.1 for further details on the NASTRAN card.
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3.3.4 GNFIAT (Generate FIAT).

3.3.4.1 Entry Point: GNFIAT.
3.3.4.2 Purpose

Determines the number of logical files available within the computer hardware and software

configuration and places an entry for each into FIAT or XFIAT.
3.3.4.3 Calling Sequence

CALL GNFIAT

GNFIAT must be called cnce and only once as the first call from the preface.
3.3.4.4 Method

Each computer configuration has its own independent subroutine to accomplish the necessary
functions of GNFIAT. The subroutine interrogates unit blocks, data definition cards, file tables,
etc. to determine the number of logical files available within the configuration. As each
logical file is sensed, it is determined whether the file has been assigned to a physical magnetic
tape or some bulk storage device such as disk or drum. Each file has a logical name and/or
number for identification. These file ID's are stored in FIAT, XFIAT or both depending on
several factors. As the file ID is stored, a physical tape flag is set where appropriate. The
factors that determine FIAT vs. XFIAT storage are as follows: 1) the first PFIST (see section
2.4 for a description of the FIST) files sensed are always entered into XFIAT, 2) except for the
first file (always the PPPL), all of the first PFIST files without tape flags are also entered

into FIAT, and 3) all other files are entered into FIAT only.
3.3.4.5 Design Requirements

Since GNFIAT routines are computer hardware/software dependent, operational requirements
may differ at various times. See appropriate commented assembly listing if difficulties or

error codes are encountered.
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3.3.5 ENDS¥S (End-of-Link).

3.3.5.1 Entry Points: ENDSYS, BGNSYS.
3.3.5.2  Purpose

For ENDSYS, to save various NASTRAN core-resident Executive Tables on a scratch file for use

in communicating with the next link requested.

For BGNSYS, to restore the NASTRAN Executive Tables saved by ENDSYS and to position the

PSCAR at the correct entry to be executed in the resident link.
3.3.5.3 Calling Sequences
CALL ENDSYS(LINK,X,REWFLG)

LINK - BCD name of the link. The naming convention is: NSOT = link 1, NSO2 = link 2,

etc.

X - Dependent on machine type. For the IBM 7094 only, X (6 ECD characters) specifies
the unit where the links are stored. Not used on other machines.

REWFLG = 0 indicates LINK is ahead of current link (i.e. we are going from link N to ‘
Tink N + K, K> 0). IBM 7094 only; not used on other machines,

REWFLG = 1 indicates LINK is behind current 1ink (i.e. we are going from Tink N to

Tink N + K, K < 0). IBM 7094 only; not used on other machines.
CALL BGNSYS.
3.3.5.4 Method

For ENDSYS, a search is made for an empty file and when found the Executive Tables are
written (saved) on it. A pointer to the save file is saved in blank common or written on a
system file for use by BGNSYS when the new link is loaded. Subroutine SEARCH is then called to
load the requested link.

BGNSYS is called after a new link is loaded. The pointer to the save tile containing the
Executive Tables is obtained from either blank common or a system file, and the Executive Tables

are reloaded into core. The @SCAR is positioned at the correct entry to be executed, and a

RETURN is made to the calling routine.
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3.3.5.5 Design Requirements

Program links are usually considered to be physically separate nrograms, essentially
independent of one another except for the fact that the operating system executive (not the NASTRAN
executive) provides a means by which control can be transferred from one 1ink to another when
requested by the user. The means by which the operating system executive transfers control from
one link to another is dependent upon the machine and the system being used. For some future
machines there may be no means for building physically separate links so the links become

logical subsets of one huge program.

No matter how the 1inks are formed it is necessary, when transferring from one link to

another, that all file assignments be preserved as well as their status (i.e. don't rewind the tapes).

Open core is used for GINP buffer area and the beainning of open core is defined by named

common block /ESFA/.

If no save file is available or if any of the Executive Tables to be written exceeds 900

words, the job is terminated.
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3.3.6  SEARCH (Search, Load, and Execute Link).

3.3.6.1 Entry Point: SEARCH.
3.3.6.2 Purpose

SEARCH Tocates (searches for) a particular link of the NASTRAN system on the Link Storadge
File, loads the link into the computer memory and transfers execution control to the link entry

point XSEMi, i = 2,3,....
3.3.6.3 Calling Sequence

CALL SEARCH(LKNAM,LKFIL ,REW)

LKNAM = 4 character symbolic name of link, i.e., NSO1, NSO2 for link 1, link 2, etc.
LKFIL = symbolic name of the Link Storage File (IBM 7094 only)
REW = set non-zero to position a sequential Link Storage File to its beginning

(IBM 7094 only)
3.3.6.4 Method

SEARCH is machine dependent. It interfaces with the machine operatina system to provide a
multi-link capability. Each link is a somewhat arbitrary part of the comnlete NASTRAN svstem.
The division into 1inks was necessary only because of the size limitation for program complexes
imposed by the various operating systems. The linking technique for each machine is discussed

in section 5 of the Programmer's Manual.
3.3.6.5 Design Requirements

Only the IBl 7094 system requires the Link Storage File to be named (LKFIL) and, since it is
sequential, provides the capability of rewinding it following a SEARCH call. A1l other systems

provide random access (disk, drum) Link Storage Files.
3.3.6.6 Diagnostic Messages

Individual SEARCH subroutines may abnormally terminate due to hardware malfunction. See

appropriate commented assembly listing if difficulties or error codes are encountered.
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3.3.7 XSEMi (Link i Main Program, i = 2,3, ...

3.3.7.1 Entry Point: XSEMi.
3.3.7.2 Purpose

To get the next module to be executed from the @SCAR, initialize the module and call it

if it is in 1ink i, or transfer to the link in which module resides if it is not in link i.
3.3.7.3 Calling Sequence

Example: CALL XSEM2, where XSEM2 is the entry point of link 2
3.3.7.4  Method

Subroutine BTSTRP is called to initialize machine dependent data, and then subroutine BGNSYS

is called to reload Executive Tables saved from the previous link.

The next @SCAR entry is read into core and processed. If the entry is for a functional
module, subroutine GNFIST is called to link files with input, outonut and scratch data blocks
needed by the module. Variable parameter values needed by the module are transferred to hiank
common from table VPS which resides in named common block /XVPS/. Constant values in the FSCAR

entry parameter section are transferred to blank common.

The 1ink specification table in named common block /XLINK/ is examined to see if the module
resides in this link. If it does, the module is called. Upon returning from the module, the
diagnostic message queue is checked and message writer MSGWRT is called if there are messages

queued. Begin and end execution times are printed out for functional modules.

The next @SCAR entry is read and the process is repeated until a module is encountered which
does not reside in this 1ink, at which time subroutine ENDSYS is called to initiate loading of the

link containing the module.
3.3.7.5 Design Requirements

XSEMi must reside in the core resident portion of link i. Link i is re-entrant which means
program control can be transferred to this link as often as needed. Onen core is used for a
GIN@ buffer with named common block /ESFA/ defining the beainning of onen core. An (SCA2 entry

cannot be greater than 200 words.
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Files, data blocks and named common blocks needed by XSEMi are listed below, along with type l

of access required (i.e. fetch and/or store data) and reasons for use.
1. Data Pool File - fetch. Contains X@SCAR data block.
2. X@SCAR - fetch. Contains @SCAR entry to be processed.
3. Common /XLINK/ - fetch. Contains link specification table.
4. Common /XFIST/ - store. Initialized prior to callina GNFIST.

Common /XPFIST/ - fetch. Contains parameter needed to initialize FIST table.

o1

6. Common /@SCENT/ - fetch. Contains @SCAR entry to be nrocessed.
7. Common /ESFA/ - store. Defines beginning of open core area used by GIN@ buffer.

8. Common /XVPS/ - fetch. Contains variable parameter values needed to initialize module

to be executed.
9. Common /MSGX/ - fetch. Contains diagnostic message queue.

10. Common /SEM/ - fetch. Contains BCD names of links NSO1, NSO2, .... ‘

3.3.7.6 Diagnostic Messages

A message is written if the module to be executed required more files than are available.

The job is then terminated.
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3.3.8  XSEMXX (Sequence Monitor - Deck Generator).

3.3.8.1 Entry Point: XSEMXX.
3.3.8.2 Purpose

To provide a model from which all other XSEMi (i = link number) subroutines except XSEMI

can be made.

See section 6.11, which discusses how to generate a link driver subroutine.
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3.3.9 GNFIST (Generate FIST)

3.3.9.1 Entry Point: GNFIST.
3.3.9.2 Purpose

To set up the proper linkage between data blocks and the files they reside on in preparation

for executing the functional module requiring the data blocks.
3.3.9.3 Calling Sequence
CALL GNFIST(DBN,FISTNM,MPDN@)
DBN - Data block name (Two word BCD array - 8 characters total)

FISTNM - Data block identification (GINP file number) used by functional module

(integer).

MPDN® - PSCAR record number of functional module to be executed (integer). M@DNQ

indicates to the calling routine what action was taken by GNFIST.

MPDNP = 0, data block assigned a file or it was purged.

MPDNP = 0, fatal error detected.

M@DNP - 0, data block not assigned a file, GNFIST called Executive Segment
File Allocator (XSFA)

3.3.9.4  Method

If the data block is purged, GNFIST returns to the calling routine with MADN@ > 0. A
data block is purged if it is an input which has not been generated or its status is purged or

DBN = 0.

If an input data block resides on the Data Pool File and needs to be unpooled, GNFIST calls
the file allocator (XSFA) to unpocl all inputs to the module which reside on the Data Pool File
that need to be unpooled. GHFIST then returns to the calling routine with M@DN@ < 0. The other
condition under which XSFA is called is if a file has not been allocated to a non-purged output

data block or scratch data block needed by the module.

A file is allocated to a data block when the data block name appears in the FIAT table,
Tocated in named common block /XFIAT/, as unpurged. Input, output and scratch data blocks which

have been assigned to a file and are required by the functional module, have their FISTNM's entered ‘
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in the FIST table which is located in named common block /XFIST/. FIST entries are linked to
the DBN's in the FIAT table which in turn links the data block to a file. This completes the

linking of functional module data blocks to their files.

Output data blocks cannot reside on the Data Pool File, so GNFIST checks for this and if

found, the DBN and all DBN's equivalenced to it are deleted from the DPL table located in named
common /XDPL/.

3.3.9.5 Design Requirements

GNFIST resides in the core resident portion of a 1link. It does not use onen core and the

only restriction is that the FIST table be large enough to hold all FISTNM's for a module.

The named common blocks needed by GNFIST are listed below, along with type of access

required (i.e. fetch and/or store data) and reasons for use.

1. C@MM@N/XFIST/ - Store.

Used to store FISTNM's and link FISTNM's with their corresponding DBN's in FIAT.

2. CQMMBN/XFIAT/ - Fetch and store.
Used to determine status of DBN's. The FIAT table is altered if unpooling of input

data blocks is necessary.

3. COMM@N/XDPL/ - Fetch and store.

Used to determine status of input DBN's and is altered if outnut DBN's appear in it.

4. COMMBN/@SCENT/ - Fetch.
Contains PSCAR entry for functional module to be executed. Used to alter FIAT when

input DBN's need to be unpooled.
3.3.9.6 Diagnostic Messages

GNFIST detects overflow in FIST table and sends message to terminate job.
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3.3.10  XEPT (End-of-Tape).

3.3.10.1 Entry Point: XEQT.
3.3.10.2  Purpose

To prepare and send to the computer operator, messages instructing him what to do when

end-of-tape has been encountered on the 01d Problem Tape (@PTP) or the New Problem Tape (NPTP).
3.3.10.3 Calling Sequence

CALL XE@T(ID,@REEL,NREEL ,BUF)

ID - BCD name NPTP or @PTP

PREEL - Number of reel to be dismounted - integer.
NREEL - Number of new reel to be mounted - integer.
BUF - GIND buffer used by NPTP or @PTP.

3.3.19.4  Method

A check is made to see if tape has multi-reel capability. If not, a fatal message is issued ‘
and job is terminated. The operator messages are generated and issued and the old reel is re-

wound and unloaded. A check is made to see if correct new reel has been mounted and then a

return is made to calling program.
3.3.13.5 Design Requirements

XEQT must be accessible to routines XGPI and XCHK.
3.3.10.6 Diagnostic Messages

A message is issued if tape does not have multi-reel capability.
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' 3.3.11 SSWTCH (Sense Switches)

3.3.11.1 Entry Point: SSWTCH.

3.3.11.2 Purpose

To indicate to the calling routine whether or not a specified sense switch is set.
3.3.11.3 Calling Sequence

CALL SSWTCH(SS,F)
SS - Sense switch number - integer. 1<SS5<31.

F - Flag indicating status of SS
F

0 if SS not on

F=11f SS is on

3.3.11.4  Method

Named common block /SYSTEM/ contains the word which contains the sense switch settings.
Bit 1 of the word corresponds to sense switch 1, bit 2 corresponds to sense switch 2, etc. If

the bit corresponding to SS is on then F =1, if not then F = 0.

Note that sense switches are set by the user via the DIAG card in the Executive Control Deck

and not through physical sense switches set by the computer operator.

The following sense switches are currently in use:

Switch

1 Dump core when subroutine DUMP or PDUMP is cailed. This
will cause a core dump on any nonpreface fatal error.

2 Print the FIAT after each call to XSFA.

3 Print the Data Pool Dictionary after each call to XSFA.

4 Print the @SCAR at the end of XGPI.

5 Type a messaqe to signify the beginning of each module
on the operator's console.

6 Type a messaqe to signify the endina of each module on
the operator's console.

7 Print eigenvalue extraction diagnostics for real inverse

power and real and complex determinant methods.
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8
9
10

1

12

14

21
22
23-26

27
28
29
30
31

EXECUTIVE SUBROUTINE DESCRIPTIONS

Print matrix trailers as the matrices are generated.
Not used.
Use alternate nonlinear loading in TRD. (Replace
1
(Npyq? by 3Ny * Ny + Nn-1})

Print all active row and column possibilities for the
decomposition algorithm.

Print eigenvalue extraction diagnostics for complex
inverse power.

Print open core length.

Print the Rigid Format (NASTRAN SOURCE PROGRAM COMPILATION)
for all non-Restart runs.

Trace GING PPEN/CLPSE operations on CDC 6000 series.

Trace real inverse power eigenvalue extraction operations.
Punch the DMAP sequence that is compiled.

NoL used.

Print data for MPYAD method selection.

Generate de-bug printout (For NASTRAN programmers who
include CALL BUG in their subroutines).

Print GP4 set definition.

Print GP4 deqree of freedom definition.

Not used.

Input File Processor (IFP) table dump.

Punch out the link specification table - deck XBSBD.
Process link specification table update deck.

Punch out alters to XSEMi decks.

Print 1ink specification table.

For a further explanation of switches 28-31 see Section 6.11 in the Programmer's Manual.

3.3.11.5 Design Requirements

SSWTCH resides in the core resident portion of a link.
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3.3.12 CPNMSG (Console Message Writer).

3.3.12.1 Entry Point: C@NMSG
3.3.12.2 Purpose

Writes the current time and a NASTRAN system message onto the system output device and
(if the computer configuration permits) onto the on-line operator's console device.
3.3.12.3 Calling Sequence
CALL CPNMSG(MSG,CNT,YN)
MSG - Array name containing message.

CNT - Number of 4-character words in message (integer).

YN -1=yes, 0 =no. Print on-line device if yes and available.

3.3.12.4  Method

A computer real-time and/or job clock is interrogated. The number of message words
indicated is sent to the system output device (usually printer) along with the clock reading(s).
If the computer configuration permits and the yes/no switch is set yes, the same clock reading(s)

and message is sent to the operator's console device (usually typewriter).
3.3.12.5 Design Requirements

Only the left-most four characters from each computer word are extracted and sent to the

output device(s).
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. 3.3.13  TTLPGE (Title Page Writer).

3.3.13.1 Entry Point: TTLPGE

3.3.13.2 Purpose

To print on the system output file title page information as follows:

. the NASTRAN symbol

. the machine type and model

. the system generation date

. the level identification

major level number (corresponds to the basic archive Source Library)
minor level number (corresponds to the object library for a machine type)

Tocal level number
variations of a local level

. the Rigid Format series identification, including modifications, if any

3.3.13.3 Calling Sequence
CALL TTLPGE (K)

‘ 3.3.13.4  Method

TTLPGE is called as the first executable statement in the Preface driver SEMINT following

transliteration (IBM 360, 370 only) and reading of the NASTRAN card (if any).

The variable K is stored as a local variable in subroutine SEMINT and may be set at execution
time by the user on the NASTRAN data card by
NASTRAN TITLEQPT = k

where the default value for k is 1 as defined by a DATA statement in subroutine SEMINT. The
action taken by TTLPGE depends on the integer option parameter K (whose value is k) as shown

below.

ko TTLPGE action
<0 Print one (1) copy of an abbreviated title page
=0 Supress any title page printout

Print one (1) copy of the full title page
Print two (2) copies of the full title page

3 Print a single copy of a locally annotated title page
>3 Supress any title page printout
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Whenever changes are incorporated into NASTRAN, the TTLPGE routine should be updated to

reflect these changes. This is particularly important when official updates are made since runs
may only be identifiable by the information contained in this printout. The basic identification
of a given version of NASTRAN is called the Level number, a code of the form

i.j.k
where i is the current major level number, j is the minor level number and k is Tocal level

number.

The major level corresponds to a complete recompilation of the entire system on each machine
from a single archive source library maintained for all machines. It is through this mechanism
that the machine-independent nature of the NASTRAN code is guaranteed. Major levels of NASTRAN

will probably only be issued at intervals of once a year or longer due to the expense involved.

Minor Tevels correspond to changes that are made on one given type of machine, say the
CDC 6000 machines. These changes are reflected in the object library for the given machine
class, and may be reflected in the source by either alters to the basic source library or by an

updated source library. Minor levels will probably be issued every few months for each machine

class as alters to the basic or previous source library.

Local levels are reserved for locally made changes and provides a mechanism for the local
NASTRAN system programmer to keep track of several versions of NASTRAN that may exist at his
installation. This would probably consist of a digit or a digit and a typed letter (e.g., Level
15.1.2A).

The Rigid Format series is designated by a letter. Minor modifications will be identified
by a digit (e.g., Rigid Format Series M.2). It is anticipated that new series of Rigid Formats

will only be available concurrently with major levels of the program.
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3.3.14  SEMTRN (Transliterator) (IBM 360-370 only)

3.3.14.1  Entry Point: SEMTRN
3.3.14.2 Purpose

To read the system input stream and convert EBCDIC characters to BCD.

3.3.14.3 Calling Sequence
CALL SEMTRN (KIN, KQUT)
3.3.14.4 Method

An 1/P activity is done using FPRTRAN. One eighty (80) column card image at a time is read
from FPRTRAN unit KIN, transliterated, and written out on FPRTRAN unit K@UT. F@RTRAN unit KQUT
is rewound before writing and before returning. FPRTRAN unit KIN is not rewound before reading and
is not manipulated further once an end-of-file condition is detected. Any EBCDIC characters other
than the standard NASTRAN set defined on page 2.1-2 (6/1/72) of the User's Manual are transliterated
to the blank character. BCD punched characters are transliterated into themselves. Thus, for the
standard character set, either BCD, EBCDIC or mixed BCD and EBCDIC may be used on the IBM 360-370
computer systems. It should be emphasized that decks containing EBCDIC characters will not run on

the other NASTRAN computers.
3.3.14.5 Design Requirements

The FPRTRAN unit KQUT must be defined in the JCL and sufficient space must be allocated to hold
the transliterated input stream. The actual unit numbers used are defined by the calling program
(SEMINT) and are currently set to KIN = 5 and KPUT = 1. If the 2314 disk facility is used for KPUT,

the space can be estimated by

No. Cards

No. Tracks = 9

if full track blocking is used. This is accomplished by specifying the DCB as
DCB = (RECFM=FB, LRECL=80, BLKSIZE=7280)

The transliteration is effected by using the character read in as an index into a 256 byte

table containing the desired BCD representations. In this way, no look-up expense is involved.
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3.3.15 RETURN (Return)
3.3.15.1 Entry Point: RETURN
3.3.15.2  Purpose:

To allow inclusion of calls to non-existing decks.

required to use this capability.

3.3.15.3 Calling Sequence

CALL RETURN

3.3.15.4 Method

Linkage Editor data changes are

The only executable statement is a RETURN to the calling program.

3.3.15.5 Design Requirements

RETURN should be located in LINK O or in the root segment.

3.3.15.6 Diagnostic Messages

None.
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3.4 UTILITY SUBROUTINE DESCRIPTIONS.

3.4.1 MAPFNS (Machine Word Functions).

3.4.1.1 Entry Points: LSHIFT, RSHIFT, ANDF, @RF, X@RF, C@MPLF, C@RSZ, C@RWDS.
3.4.1.2 Purpose

To perform basic computer word manipulations by standard binary digit (bit) operations.
The manipulations are performed over the complete memory word length for the particular hardware.
Also, to determine the size of open core (C@RSZ) and the absolute difference between locations in

core (C@R.IDS).
3.4.1.3 Calling Sequence

A11 machine word functions are executed as FPRTRAN integer function subroutines with

integer arguments.
3.4.1.4 Method

The method employed within each function will be described following the separate function

examples.
3.4.1.5 Entries
K = LSHIFT (I,N)

The entire bit structure of word I is shifted left N places and the resulting word replaces
word K. Word I is unchanged. High-order bits shifted out are lost. Zeros are supplied to
vacated low-order positions. The shift is logical; no special provision is made for the sign

position.
K = RSHIFT (I,N)

The entire bit structure of word I is shifted right N places and the resulting word renlaces
word K. Word I is unchanged. Low-order bits shifted out are lost. Zeros are supplied to
vacated high-order positions. The shift is logical; no snecial provision is made for the sign

position.
K = ANDF (I,J)

A logical product of the bits within word I and word J is formed and stored into word K.

Words I and J are unchanged.

3.4-1



SUBROUTINE DESCRIPTIONS

K = @RF (I,d)

A logical sum of the bits within word I and word J is formed and stored into word K.

Words I and J are unchanged.
K = X@RF (I,J)

The modulo-two sum (exclusive or) of the bits within word I and word J is formed and

stored into word K. Words I and J are unchanged.
K = CPMPLF (I)

The ones complement of the bits within word I is formed and stored into word K. Word I

is unchanged.
K = C@RSZ (I,J)

The size of open core is computed and stored in location K through this function. Location
I is normally the address of a labeled common cell defining the beginning of a particular open
core area. Location J is normally the address of blank common (usually thought to be the end of
a particular open core area). On computer memory configurations where blank common does not .
define the end of open core, CPRSZ ignores location J and substitutes a correct end value. The

arguments I and J may be interchanged without affecting results.
K = C@RWDS (I,J)

The absolute difference plus 1 between the addresses of locations I and J is computed and .

stored into word K. Words I and J are unchanged.
3.4.1.6 Design Requirements

MAPFNS is written in assembly language.
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‘; 3.4.2 PPEN (Initiate Activity on a File).

3.4.2.1 Entry Point: @PEN.

7 3.4.2.2 Purpose
‘ To initiate activity on the requested file.
3.4.2.3 Calling Sequence
CALL @PEN($n,NAME,BUFF,0P)

n - FPRTRAN statement number defining the return to be taken in the event NAME is not
in the FIST (i.e. the data block is purged).

NAME - GIN file name of the data block which is to be read or written(see section 1.6.4.1).

BUFF - An array whose dimension equals the contents of the first word of /SYSTFM/ which
will be used by GIN@ while the file is onen.

(0, open file to read with rewind
gp = <1s open file to write with rewind
4 ??, open file to read without rewind

3, open file to write without rewind
. 3.4.2.4 Method

@PEN stores parameters in /GINGX/ and then calls XGIND which searches the FIST for a name

match and picks up from the FIAT the unit to which the data block is assigned. The position of
the buffer is determined relative to /XNSTRN/.

This index is saved in the BUFADD array in /GINPX/. BUFADD is searched to determine if any

other buffer overlaps the buffer currently assigned. GINg is called to initiate activity for the

file.

3.4.2.5 Design Requirements

The address of the buffer assigned must be greater than the address of /XNSTRN/.
3.4.2.6 Diagnostic Messages

The following system fatal errors may be issued by @PEN:
3006
3012
3040
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3.4.3 WRITE (Write Data in a Logical Record).

3.4.3.1 Entry Point: WRITE.
3.4.3.2 Purpose
To write a logical record, or nortion of a logical record, on the requested file.
3.4.3.3 Calling Sequence
CALL WRITE(NAME,BL@CK,N,EQR)
NAME - GINg file name of the data block which is to be written (see section 1.6.4.1).

BLACK- An array of dimension = N containing the data words to be written.

N - The number of words to be written - integer - input.
0, the N words to be written by this call do not end the logical record, i.e.
subsequent WRITE calls will provide additional data to be written in the

EGR =

current logical record.

1, the N words to be written by this call end the logical record.

3.4.3.4 Method .

WRITE stores parameters in /GIN@X/ and then calls XGINP which in turn calls GIN@ to nerform

the actual processing of the call.
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3.4.4 CLPSE (Terminate Activity on a File).

3.4.4.1 Entry Point: CL@SE.
3.4.4.2 Purpose
To terminate activity on the requested file.
3.4.4.3 Calling Sequence
CALL CL@SE(NAME,@P)
NAME - GIN@ file name of the data block to be closed (see section 1.6.4.1).

1, if file was opened to write, write end-of-file and rewind.
If file was opened to read, rewind only.

2, close file at current file position (no end-of-file, no rewind).

3, if file was opened to write, write end-of-file and position file in front of
end-of-file mark.

\ If file was opened to read, same as PP = 2.

If the requested file is not in the FIST or is not currently open, a normal return is given

and no operation takes place.

If the file was opened for output and the last logical record has not been written, it is

written prior to honoring the @#P request.

The buffer assigned when the file was opened is released and is available to the user on

return.
3.4.4.4 Method

CL@SE stores parameters in /GIN@X/ and then calls XGIN@. If XGIND returns indicating the
file is not in the FIST or not open, an immediate return is given to the user. Otherwise XGINM

calls GINg to process the call.
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3.4.5 READ (Read Data From a Logical Record). .

3.4.,5.1 Entry Point: READ.

3.4.5.2 Purpose

To read the contents of a logical record, or portion of a loaical record, from the requested

file.
3.4.5.3 Calling Sequence

CALL READ($n,,$n,,NAME,BL@ACK,N,EPR M)

n - F@RTRAN statement number defining the return to be taken in the event an end-of-
file is encountered by this READ operation.
ns - FORTRAN statement number defining the return to be taken at the end of the READ
operation whenever the end-of-logical-record is encountered prior to transmitting
the requested number of data words.
NAME - GIN@ file name of the data block which is to be read (see section 1.6.4.1).
BL@CK - An array of dimension = N, where the words read will be stored. ’
N> 0: The number of words to be read and stored at BLACK - inteaer - input.
N - <N = 0: The number of words to be skipned, i.e., read but not stored at BL@CK.
Integer - input.
0, subsequent calls to READ for the current logical record are exnected.
EQR - <1, the current c&ll is the last call for the current logical record. The file
will be positioned to the beginning of the next logical record before returning.
M - If return to n, is given, the number of words actually read is stored in M.

In no other case are the contents of M changed.

Whenever return to n, is given, the file is positioned to the beginning of the next logical

record regardless of the setting of E@R.

A return to n; is possible only when a call to READ is given when the file is positioned at

the beginning of a logical record.
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3.4.5.4 Method

READ stores parameters in /GIN@X/ and then calls XGIN@ which in turn calls GIN@ to perform

the actual processing of the call.
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3.4.6 FWDREC (Forward Space One Logical Record).

3.4.6.1 Entry Point: FWDREC.
3.4.6.2 Purpose

To position the requested file forward one logical record.
3.4.6.3 Calling Sequence

CALL FWDREC($n,NAME)

n - FERTRAN statement number defining the return to be taken in the event an end-of-file

is encountered.
NAME - GIN@ file name of data block to be positioned forward (see section 1.6.4.1).

This call will always position the file to the beginning of the next loaical record unless

an end-of-file is encountered.

3.4.6.4 Method

FWUDREC stores parameters in /GINGX/ and then calls XGIND which in turn calls GIND to process '
the call.
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3.4.7 BCKREC (Backspace One Logical Record).

3.4.7.1 Entry Point: BCKREC.
3.4.7.2 Purpose
To position the requested file backward one logical record.
3.4.7.3 Calling Sequence
CALL BCKREC (NAME)
NAME - GING file name of data block to be positioned backward (see section 1.6.4.1).

If the file is positioned in the middle of a logical record, the file is repositioned to
the beginning of that record. Otherwise, the file is positioned to the beginning of the previous

logical record.

If the file is positioned at the beginning of file, no operation occurs and a normal return

is given.
3.4.7.4 Method

BCKREC stores parameters in /GIN@X/ and then calls XGING which in turn calls GINg to

process the call.

3.4-9



SUBROUTINE DESCRIPTIONS

3.4.8 REWIND (Position File to the Load Point).

3.4.8.1 Entry Point: REWIND
3.4.8.2 Purpose

To rewind the requested file.
3.4.8.3 Calling Sequence

CALL REWIND{NAME)
NAME - GIN@ file name of the data block to be rewound (see section 1.6.4.1).

Rewind given for an output file has the effect of erasing any data which has been written

on the file.
3.4.8.4 Method

REWIND stores parameters in /GIN@X/ and then calls XGIN® which in turn calls GINg to

process the call., .
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3.4.9 EPF (Write an End-of-File).

3.4.9.1 Entry Point: EQF.
3.4.9.2 Purpose
To write an end-of-file on the requested file.
3.4.9.3 Calling Sequence
CALL EPF{NAME)
NAME - GINP file name of data block on which end-of-file is to be written(see section 1.6.4.1.)
The file must be open to write at the time of this call.
3.4.9.4 Method

EQF stores parameters in /GIN@X/ and then calls XGIN® which in turn calls GIN@ to process
the call.
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3.4.10 SKPFIL (Skip Files Forward or Backward).

3.4.10.1  Entry Point: SKPFIL.
3.4.10.2 Purpose
To position the requested file forward or backward a stated number of files.
3.4.15.3 Calling Sequence
CALL SKPFIL(NAME,N)
NAME - GIN@ file name of the data block to be renositioned (see section 1.6.4.1).

N - The number of files to be skipped. N = 0 means forward skip, M < 0 means

backward skip, N = 0 means no ovneration - integer - innut.
Notes:

1. Following a forward skip, the file is positioned at the beqginning of the first

logical record (i.e. immediately after the end-of-file mark).

2. Following a backward skip, the file is positioned immediately in front of the

end-of-file mark (or at the beginning-of-unit).

3. Request to skip backward from the beginning-of-unit is ignored and the file

remains positioned at the beginning-of-unit.

4. SKPFIL backward on a file opened to write has the effect of "erasing" file(s)

written.
3.4.13.4 Method

SKPFIL stores parameters in /GINgX/ and calls XGIN@ which in turn calls GIN@ to orocess the

call.
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3.4.11 XGINP (GIN@ Utility Routine).

3.4.11.1 Entry Point: XGIN@.

3.4.11.2 Purpose

To convert the GIND file name to a unit number, retrieve the buffer assigned to the file

and call GIND.

3.4.11.3 Calling Sequence
CALL XGIND($n,,$nz,A,M)
CQMMQN/GINQX/LGINQX,FiLEX,EQR,GP,ENTRY,LSTNAM,N,NAME,NTAPE,XYZ(Z),UNITAB(75),BUFADD(75)

1, call from subroutine @PEN
2, call from subroutine YWRITE
, call from subroutine READ

3
4, call from subroutine CL@SE
5
6

ENTRY =(5, call from subroutine BCKREC integer - inout
, call from subroutine FWDREC
7, call from subroutine SKPFIL
8, call from subroutine E@F
9, call from subroutine REWIND
NAME - GIN@ file name of data block for which activity is requested - integer - input.
FILEX -~ Unit number to which NAME is assigned - integer - output.
LSTNAM - On entry to XGIN@, GIN@ name from previous call. On exit from XGIND,
LSTNAM = NAME - integer - input and output.
J, file does not reside on tape
NTAPE = integer - outobut.
1, file resides on tape
if ENTRY = 1 or 4, F@RTRAN statement number defining return in the event
NAME is not in FIST.
m -
if ENTRY = 3 or 6, FPRTRAN statement number defining return in the event an
end-of-file is encountered.
ny - If ENTRY = 3, F@RTRAN statement number defining end-of-logical-record prior to

completion of requested read.
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A - If ENTRY = 2 or 3, A is the user block (from/to) which data words are written/read. ‘

M - If ENTRY = 3 and return to n

i

2 is given, M = number of words read - integer - output.

3.4.11.4 Method

The FIST is searched for a name match. If found, the nointer to FIAT is used to nick un the
unit number and tape flag. If not found, a non-standard return is given (ENTRY =1 or 4) or a
fatal message is generated. The address of the buffer assigned to the file is pnicked un and GIN®

is called to execute the requested operation.
3.4.11.5 Design Requirements

XGIN@ is designed as an integral part of the GIN@ collection of routines for use only by

@PEN, READ, WRITE, etc.
The BUFADD table must be initialized to zero prior to the first call in a NASTRAN execution.
3.4.11.6 Diagnostic Messages

The following system fatal errors may be issued by XGIN@:
3010

3021
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3.4.12 GINP (General Input/Output Routine).

3.4.12.1 Entry Point: GIN@.

3.4.12.2 Purpose

To provide general purpose Input/Output services to higher level routines (READ, WRITE, etc.)
in the NASTRAN program.

3.4.12.3 Calling Sequence

CALL GIN¢($n],$n2,BUFF,A,M)

COMMON/GINGX/LGINGX, FILEX,E@R, PP, ENTRY,LSTNAM,N,NAME ,NTAPE ,XYZ(2) ,UNITAB(75) ,BUFADD(75)

ENTRY

FILEX

E@AR
gp

BUFF

n2

1, PPEN Operation

2, WRITE Operation

3, READ Qperation

4, CL@SE Operation

5, BCKREC Operation Input, integer
6, FWDREC Operation

7, SKPFIL Operation

8, E@F Operation

9, REWIND Operation

Unit number of file - integer - input.

End-of-record flag (see READ, WRITE) - integer - input.

Operation code {see QPEN, CL@SE) - integer - input.

Number of words to write/read or number of files to skip (see WRITE, READ,

SKPFIL) - integer - input.
Address of buffer assigned to FILEX.

FPRTRAN statement number defining return in the event an end-of-file is encoun-

tered (READ and FWDREC operations only).

FPRTRAN statement number defining return in the event an end-of-record is encoun-

tered prior to transmitting the requested number of words (READ operations only).
User block {see YRITE, READ).

Number of words actually read if end-of-record encountered and return to n, is

given (see READ) - integer - outonut.
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3.4.12.4  Method ‘

GIN® blocks all logical records into fixed length physical records (blocks) for writing

and reading. A description of the GIND buffer follows:

4 Buffer Control Word (BCW) = 'READ' or 'WRIT'

Current Buffer Pointer (CBP)

Current Logical Record Pointer (CLR)

Current Block Number (NBL@CK)

Number of data words in logical record or record segment

Logical record
and
control words

Loaical
Data Words record

Control Word

L~~~ — T
V\W/—V\/W

Buffer Length

Block Length

Number of data words in logical record or record segment

Data Words

Control Word

v v Pointer to last logical record (LLR)

Control word = 4*K + 2*F2 + F1 where

F1

1 indicates continued record

F2

0 indicates last segment of continued record

if F1 =0, K

number of words in logical record

if F2

1, K

65536*%(Block No.) + CLR of 1st segment of logical record

Processing of each operation takes place as follows:

1. @PEN. If a rewind is requested, the file is rewound and the first three words of the

buffer are initialized followed by a return. Ctherwise, the current file position is retrieved

from UNITAB. If the file is logically between blocks, action occurs as above. Otherwise, the

next block is read and the pointer to the current logical record is restored. If the block read
is not the expected block, a recovery attempt is made. .

3.4-16




UTILITY SUBROUTINE DESCRIPTIONS

2. WRITE. For the first call to write in a logical record, NBLACK and CLR are saved in
UNITAB. User data is transferred to the buffer. If the buffer is filled, a control word indicat-
ing continuation is placed, the block is written and the logical record is continued in the next
block. After data transfer to the buffer, E@R is tested. If on, a control word is nlaced in

the buffer and pointers are moved to the beginning of a new logical record.

3. READ. If the buffer is empty, the next block on the file is read. If positioned at the
béginning of a logical record, a test for logical end-of-file is made. If on, return to n; is
given. Otherwise data is transferred from the buffer to the user area. If the logical end-of-
record is encountered before the requested number of words have been transmitted, M is set with
the number of words read, and return to n, is given. If the logical record is continued to the
next block, the next block is read. After the transfer of data is complete, E@R is tested. If

on, pointers are moved to the beginning of the next logical record.

4, CL@PSE. If the file was opened to read, PP is tested. If @P = 1, the file is rewound.
If @P # 1, the file is backspaced one block unless the file is logically between blocks. In
either case, the logical position of the file (NBL@CK and CLR) is saved in UNITAB, BCW is set to
zero-and return is made. If the file was opened to write and CBP # CLR, control words for the
Tast logical record are stored in the buffer. If @P = 1 or 3, a logical end-of-file is placed.
The current block is written on the file. If @P = 1, the file is rewound, otherwise the file is

backspaced one block. The logical position of the file is saved in UNITAB, BCW is set to zero

and return is made.

5. BCKREC. If the buffer in core is empty, the file is backspaced one block, the block is
read and LLR is used to set the pointers to the last logical record in the block. If the file is
Togically positioned in the middle of a Togical record, pointers are reset to the beginning of a
logical record. If the file is positioned at the beginning of a logical record, pointers are

reset to the beginning of the previous logical record.

6. FWDREC. N is set to zero and EPR to 1 and the code in the READ portion of GIN@ is used

to position the file at the beginning of the next logical record.
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7. SKPFIL. If a forward skip is requested, logical records are skipped until a logical ‘
end-of-file is encountered. This is repeated until the number of requested files has been

skipped.

If a backward skip is requested, the code in the BCKREC portion of GIN@ is used to position
backwards one logical record. A test for load point is made. If yes, return is made. Otherwise,
a logical end-of-file test is made. If no, the BCKREC is repeated. If yes, a test for number

of requested files is made. If yes, return is given. Otherwise, the process is repeated.

8. EPF. If the file was not opened to write, an error message is generated. If CBP # CLR,
control words are placed to "close" the last logical record. A logical end-of-file is placed in

the buffer. Return is made.
9. REWIND. The file is rewound, pointers are reset and return is given.
3.4.12.5 Design Requirements

T. GINP is designed as an integral part of the GIN@ collection of routines and is to be

called only by XGIN@.

2. Since GIN@ "remembers" the position of files when they are closed, any activity on a

file outside of GIN@ will Tikely be fatal.
3. Because of the packing used in the control word, the following maximums apply:

Max. number of blocks written on one file = 2k . 1 where k = number of bits in

the computer word - 18.
Max. buffer size = 65535 words.

4. The actual contents of the GIN@ buffer are machine dependent. See Section 5 for details.

3.4.12.6 Diagnostic Messages

The following system fatal messages may be issued by GIND:
3009
3029
3048
3049
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. 3.4.12.7 Information Message

GIN@ RECQVERY ATTEMPT @N DATA BL@CK . EXPECTED BL@CK Np. = . ACTUAL BL@CK
Ng. =

This message is issued prior to Message 3049. GIN@ attempts to reposition the file.

If the attempt fails, Message 3049 is issued, otherwise the problem proceeds.
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3.4.13 PPNCPR (Transmit Logical Records To/From Core Storage). ‘

3.4.13.1 Entry Points: @PNC@R, WRTC@R, RDCOR.
3.4.13.2  Purpose

To simulate the GIN@ WRITE and READ calls providing the capability to write logical records

of data in core storage and read logical records from core storage.
3.4.13.3 Calling Sequence
CALL @PNC@R(BL@CK)

BL@CK - An array whose dimension is sufficient to hold a logical record to be written

or read.

CALL WRTC@R{BL@CK,A,N,EQR)

BLACK - The array where the logical record is to be written.
A - An array containing the data words to be written.
N - The number of data words to be written from A.
= 0, additional data will be written in the logical record via subsequent ’
EgR - calls to WRTCOR.

# 0, the current call is that last call for the current logical record.

CALL RDC@R($n;,$n,,BLACK,A,N,EQR,M)

n, - FPRTRAN statement number defining the return taken in the event an end-of-file
is encountered. This return is not possible from RDCAR but is provided in the
calling sequence for compatibility with READ.

n, - FPRTRAN statement number defining the return taken in the event that the

number of words requested to be read is not available in the record. In this

case, M words are read and transmitted and the value M is returned to the user.
BLACK - The array where the logical record is stored.
A - An array where the requested data words from the record will be stored.

N - The number of data words to be read.
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{= 0, more data is to be read from the record via subsequent calls to RDC@R.
EAR -

# 0, the current call is the last call for the current logical record. Any
remaining words in the logical record are to be skipped.

M - The number of words actually read in the event return to n, is taken.

The number of words available at BLACK must be equal to (or greater than) the number of

words in the logical record plus two.

@PNCPR initializes a word pointer stored at BL@CK(1) to 1 and has no other function. The
user may desire to perform this function himself with the statement BL@CK(1) = 1. This function

must be accomplished prior to the first call to WRTC@R or RDCPR for each logical record.

3.4.13.4 Method
@PNC@R. BL@CK(1) is set to one and return is made.

WRTC@R. The current pointer stored at BLACK(1) is picked up. N words are transmitted from
A to BL@CK beginning at the current pointer plus one. If EQR = 0, the new pointer is stored and
return made. Otherwise, an end-of-record fiag is stored in BLPCK following the last word

written. The pointer (pointing to the flag) is stored and return made.

RDCPR.  The current pointer is picked up from BLACK(1). Words are transmitted from BL@CK
beginning at the current pointer plus one to A until (1) the end-of-record flag is encountered
in which case the actual number of words transmitted is stored in M and RETURN 2 is given, or (2)
N words have been transmitted. If EPR = 0, the new pointer is stored and return is made. If
EPR # 0, BLACK is searched until the flag is found, the pointer (pointing immediately prior

to the flag) is saved and return is made.
3.4.13.5 Design Requirements

The flag value must be unique. Its value = (-16777215) must not be one of the data words

written.

3.4-21



SUBROUTINE DESCRIPTIONS

3.4.14 GPPEN (Short Form for Subroutine @PEN With Header Record Precessing).

3.4.14.1 Entry Point: GPPEN.
3.4.14.2 Purpose

To provide a short form (without the non-standard return of subroutine @PEN)} for opening a
GIND file, and to write a two-word header record if the data block is opened as output with

rewind or to skip the header record if the data block is opened as input with rewind.
3.4.14.3 Calling Sequence

CALL GPPEN(FILE,BUFFER,@PT)

where:
FILE = GINP file name (see section 1.6.4.1).
BUFFER = GINP buffer location.
@PT = any of the open options permitted by subroutine @PEN (see section 3.4.2).

3.4.14.4  Method

Open the file (subroutine BPEN). If @PT = input with rewind (0), skip the first record of .
the data block. If @PT = output with rewind (1), write the two word BCD name of the data block

as returned by subroutine FNAME.
3.4.14.5 Design Requirements

The data block must exist (must not be purged). If @PT = innut with rewind (0), the first
record of the data block must be at least two words long. Subroutines used: @PEN, READ, WRITE,
FNAME, MESAGE.

3.4.14.6 Diagnostic Messages

If the data block is purged or if an end-of-file or end-of-record condition is encountered
when reading the data block, subroutine MESAGE will be called with internal messace numbers 1, 2,

or 3, respectively (external message numbers are 3001, 3002 and 3003).
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3.4.15 FREAD (Short Form for Subroutine READ).

3.4.15.1 Entry Point: FREAD.

3.4.15.2 Purpose

To provide a short form (without the non-standard returns of subroutine READ) of reading a

GINg file.
3.4.15.3 Calling Sequence
CALL FREAD(FILE,BLPCK,N,EQR)

where:

FILE = GINP file name (see section 1.6.4.1).
BL@CK= array into which N items are to be read.

i

number of items to be read.

EQR any end of record option permitted by subroutine READ (see section 3.4.5).
3.4.15.4  Method

Read the N items from FILE into BLPCK. If subroutine READ returns an end-of-file or

end-of-record condition, subroutine MESAGE is called with a fatal error condition.
3.4.15.5 Design Requirements

In addition to those imposed by READ, there must be N jtems remaining in the record to be

read. Subroutines used: READ, MESAGE.
3.4.15.6  Diagnostic Messages

Subroutine MESAGE may be called with internal message number 2 or 3 (external message

numbers 3002,3003).
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3.4.16  WRTTRL (Write Trailer). I

3.4.16.1 Entry Points: WRTTRL, RDTRL.

3.4.16.2 Purpose
WRTTRL will pack six words of trailer information into three words and store them in the FIAT.
RDTRL will retrieve and unpack the trailer information.
3.4.16.3 Calling Sequence
CALL WRTTRL(FILBLK)
FILBLK(1) - GIN® file name (see section 1.6.4.1).
FILBLK(2-7) - Trailer information to be stored.
CALL RDTRL(FILBLK)
FILBLK(1) - GIN@ file name.
FILBLK(2-7) - Storage space for trailer information.

3.4.16.4 Method

The index into the FIAT for the specified file is located in the FIST. The three packed
words are stored in or retrieved from the FIAT. The information is also stored for all files
equivalenced to the GINg file name. For RDTRL, if the file is purged, FILBLK(1) is set
negative. If the file is a matrix, word 7 is converted to a density (10000 = 100% dense).

Matrix trailers can be displayed as they are written by activating DIAG 8.

3.4.16.5 Design Requirements

Each word of trailer information is assumed to be a positive integer less than 216—1.

Trailers may not be written on GING files 101-199.

3.4.16.6 Diagnostic Messages

If the file did not exist in the FIST when WRTTRL was called, fatal error 3011 occurs.
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3.4.17 FNAME (File Name).

3.4.17.1 Entry Point: FNAME.
3.4.17.2 Purpose

Given a GING file name, FNAME returns the two BCD words which describe the data block.
3.4.17.3 (Calling Sequence 2

CALL FNAME(FILE,NAME)

FILE - GIND file name (see secticn 1.6.4.1).

NAME(2) - Storage for the two BCD words.
3.4.17.4 Method

The GIND file name is first located in tne FIST. The index in the FIST is used to find

the BCD descriptors in the FIAT. If the file does not exist in the FIST, “~(NPNE)A" is returned

as the two words, , indicating a BCD blank.
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3.4.18° CLSTAB (Close a GINP File and Write a Non-zero Trailer).

3.4.18.1 Entry Point: CLSTAB.
3.4.18.2  Purpose

To close a GINP file and generate a table trailer by callina WRTTRL.
3.4.18.3 Calling Sequence

CALL CLSTAB(FILE,@PT)

where:

FILE

GIN® file number - integer - input.

@PT any close option permitted by subroutine CLASE (see section 3.4.4) - integer - input.
3.4.18.4  Method
CALL CL@SE(FILE,QPT)

Generate the table control block, ITABCB:

ITABCB(1) = FILE

ITABCB(7) = 1

D 10 I = 2,6
10 ITARCB(I) = 0

CALL WRTTRL (ITABC3).
3.4.18.5 Design Requirements

Same as those for subroutines CL@SE and WRTTRL. Subroutines used: CL@SE, WRTTRL.
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‘ 3.4.19 XRCARD (Executive Free-Field Card Data Conversion Routine)

3.4.19.1 Entry Point: XRCARD.
3.4.19.2 Purpose

To interpret NASTRAN free-field card input data as follows:

1. Identify BCD alpha and numeric data fields as they are converted and placed in

the user's buffer;
2. Flag and output special data field delimiters;
3. Convert BCD numeric fields to binary integer or binary floating point;

4, Indicate when the data extends beyond one 72 column card,

3.4.19.3 Calling Sequence

CALL XRCARD{ZUTBUF,L,INBUF)

=
=
(]
o

)

[ ==

—

w

[

hns}

1]

The buffer which is to contain the converted card image.

-
]

The length of @UTBUF available to XRCARD.

INBUF

The buffer containing the card image to be converted.

3.4.19.4 Method

XRCARD's design is based on the necessity of having to function on a variety of computing
machines having a variety of computer word structures, and a variety of differences in hollerith

handling imposed by differing FORTRAN compilers.

XRCARD analyzes the twenty hollerith words input through INBUF as follows:
Data Field Delimiters

Type A:
The following symbols signify the end of an alpha field or numeric field on the card. As
these symbols are encountered, they will be flagged and placed in the output buffer to aid the

user in identifying the data.
( LEFT PAREN
‘ / SLASH
= EQUAL

3.4-27



SUBROUTINE DESCRIPTIONS ‘

The following symbols are identical to those listed above except that the symbol is not

Type B:

flagged or placed in the output buffer:

» COMMA
) RIGHT PAREN

When successive type A or type B delimiters are encountered, a null field indication (two BCD
blank words) is output. A null field is generated for each successive delimiter. A null field
is also generated when a type A or type B delimiter is followed by a $ indicating the end of data

condition.

Type C:
The following symbol is identical to the COMIIA except that no null field indication is output

when they are encountered in succession.

A BLAIK

End of Data Indication .

There are three means by which end-of-data may be specified on the card:

- The last data field ends in column 72, or is followed by blanks out through
column 72;

- $ is encountered, after which corments mav be included out to column 80; or

- Continuation cards ending in (, /, = or , will result in a continuation flag
(0 mode word).

Format of Output Data

A mode word, N, is placed in the output buffer to distinguish between BCD data and

numeric data.

Numeric Mode Word: A new mode word is output each tine a numeric field is converted
and output. (A1l numeric mode words are negative).

H

n
t
p—

integer data (1 data word)
= -2 floating point sinale precision (1 data word)
= -4 floating point double precision (2 data words)

N indicates the type of numeric data and where to look for the next mode word. ‘
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Alpha Mode Word: When processing alpha data, only one mode word is output for successive

alpha fields, i.e., an alpha mode word will never follow another alpha mode word.

= The number of successive alnha fields encountered on the card. Fach alnha field
consists of two 4-character computer words (left adjusted). Thus N can be used

to compute the location of the next mode word.

The type A delimiters are output as alpha data and are 'covered’ by the alpha mode word.

Since data output in the alpha mode must consistsof two words a type A delimiter will appear as:

Word 1

Delimiter flag, all bits of the word are on.

Word 2

BCD delimiter, left adjusted, followed by BCD blanks.

End-of-Data: The end-of-data flag is placed last in the output buffer and appears in place

of an expected mode word. There are two end-of-data flags:

- A word with all bits off, indicating that more data is to follow on a continuation card.

- A word with all bits on except for the sign, indicating that no more data is to follow

for this card type.
‘ Sample Input Card

CARDA  A=1,B=1.0,ABC/CDEFGK GOOD DATA

0330000000¢C 0000 00C QUOP::JUGBUGOQ OﬂﬂUUUJUUUCFUUUDBQQUﬁUUGQU 5050605000000 0¢0
1234587 ¢ 91BN IEE22 20454023503 25 ITBI 03 243 6445 954743 4350 80 52525355 39 5T 50 L3 5041 66364 65 0 6T GRRNTOT 7277 At TS I6 TT 52790
Pir iit v 1 it n 1\]]]11]]]‘1! i ]11||]||1l|||]llllll Ylll?'l]]]l]ill]i‘l]]

222222222222 222222 122202722222122222222222222220222222022222222222222222222222

33333332 3 3°3 3 33 2 3333333333333 3333333333333333332333333333333332333333333

A44 Q4400400044044 0040 4000444 4 Q444840000040 0008008080440 84440444548482048¢24

555555555555555555555555 5555555555855 55555555555555555555555555558555555555555%

BBE6E5G 066666666 C6566665 €665 B6GGC6EE6666666666666566606R656E6566666666686666¢
PTTTTIITITINITITIITIITITINLANNT O NN NI ININI NI NI I IINNIIIIInNIIIINIIYLS |

139308880 ¢ 8 8 B B866GH65898 £38803688888B388008856633586805088888083888888888882°35¢
?g ? 99;J99999999°99999'39:“9“9399999999599 939999:99999999399999“99993“55

WHRZWUISHUL WA AZBHBBAN. X N2IUE 139404142 15 144346 4T 40405051 327000455 506 CZBIB4BEEICIBEEI TR (3047370
o (2280
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Resulting Outpout Buffer for IBM 7094 or Univac 1108

BCD Field
BCD Field {

Qutput Delimiter

Output Delimiter {

NOTE: For the IBM $/360 the
output buffer shown here looks
the same except that the right
two blanks shown in the BCD
fields here do not exist. For
the CDC 6600 there are an
additional four trailing blanks
in each word of a BCD field than
shown here.

A Indicates blank.

+ (alpha mode word) 3

¢ A R D A A

A AN A A AN

Va2 WA N aN

A
A A
A

NN A A A

all bits on

= AN AN AN A AN

-(numeric mode word) 1

integer 1

+ (alpha mode word) 2

B AN A AN A A

A A A A AN

all bits on

= AN A AN AN A

-(rumeric mode word) 2

single-precision 1.0

+ (alpha mode word) 5

A B C A A A

A N A A AN A

all bits on

/ N\ NN AN A
C D E F A~AA
6 H A A A A
G 8 8 D A A
A AN AN A A
D AT A ~ A
NN AN AN AN N\

p—— .

all bits on sign bit off

e U N N P
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3.4.19.5 Design Requirements

An alpha field must be eight characters or less. Long alpha fields will be truncated to
eight characters.

A1l data must be placed in card columns 1-72,

A data field may not be split between two cards.

The specification of all numeric data fields must conform to F@RTRAN IV standards.

If an error condition is encountered, e.g., data bad, XRCARD will write a message, turn on
the N@GP flag in /SYSTEM/, set the first word of PUTBUF = 0, and make a normal return to the

calling program.
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3.4.20 RCARD (Fixed Field Card Data Conversion Routine).

3.4.20.1 Entry Point: RCARD.

3.4,20.2 Purpose

To interpret NASTRAN fixed-field (bulk data) card input as follows:

- Identify BCD alpha and numeric data fields as they are converted and placed

in the users buffer; and

! - Convert BCD numeric fields to binary integer or binary floating point.

3.4.20.3 Calling Sequence

CALL RCARD{@UTBUF ,FRMTBF ,NFLAG, INBUF)

Where:
@UTBUF = The buffer which is to contain the converted card image.
FRMTBF = A buffer which contains identification flags for the converted data in QUTBUF.
NFLAG = Contains number of words returned in @QUTBUF.
INBUF = The buffer containing the card image to be converted.

Definition of

Data Identification Flags Placed in FRMTBF

-1

output for a blank data field.

output for an integer field.

output for a floating voint field.

output for a BCD field.

output for a double precision floating point field.

error.

3.4.20.4 Method

RCARD's design is based on the necessity of having to function on a variety of computing

machines having a variety of computer word structures, and a variety of differences in Holleritn

handling imposed by differing FARTRAN compilers.

Twenty 4-Hollerith words are received by RCARD on any particular call to RCARD. RCARD first

determines from field 1 (words 1 and 2) if the data card is a continuation card, and whether the
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fields are single (2 words each) or double (4 words each) in length. Fields 2 through 9 (for
single field cards) or 2 through 5 (for double field cards) are then considered one at a time.

No consideration is made for the last field of any card (words 19 and 20).
3.4.20.5 Design Requirements
1. A1l BCD fields must begin with an alphabetic character.

2. A1l BCD fields are defined to be eight characters in lenath. Names with less than einht

characters will be filled with BCD blanks.

3. When placed in the user outnut buffer, each BCD field will be divided into two four-
character words (left adjusted) and stored in two successive locations of the outnut buffer.

The remainder of the words is filled with 3CD blanks.

4, Special characters are not to be used as part of a BCD field except for * and + in field

1 (column 1) which indicate a double field or single field (respectively) continuation card.

5. The data fields will be stored successively in the users output buffer as they are
encountered in scanning the card image from left to right. The number of output core loca-

tions required per field type varies:

a. Intecer field = 1 core word (right adjusted).
b. BCD field = 2 core words.
c. Real single precision = 1 core word.

d. Real double precision = 2 core words.

e. Blank field = 1 core word (integer 0).

6. The card type field (field 1) of a continuation card will not be passed alonn to the user.
Two zero words will replace the ID field in the outnut buffer. Thus the user can easily dis-

tinguish the difference between a continuation card and a new card tvpe.

7. A check for bulk data card types SEQGP and SEQEP is made by RCARD. Fields 3, 5, 7, and 9 of

these card types are processed by a special conversion.

The input within these special fields will be similar to the Dewey decimal notation and
consists of a multiple digit integer and up to three single digit sub-integers; e.g., (354.1.2)
and (267.5). The special fields will be converted to a single integer by dropping any decimal
points and appending a number of zeros equal to three minus the number of decimal points in

the original number; e.q., (354120) and (267500).
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8. RCARD does not know the length of the users output buffer, therefore, no check is made
for exceeding the length of the buffer. However, the number of data words placed in the

output buffer will be specified in NFLAG.
9. Field 10 will not be passed along to the user.
3.4.20.6 Diagnostic Messages

Fields appearing to be incorrect to RCARD will cause a diagnostic to be written on the
system output file followed by a card format heading, a card image echo, and an underlining of
the field in question. Also, the /SYSTEM/ N@GP flao is set .TRUE., a zero is placed in the outnut
buffer for the field, and a -1 1is placed in the format buffer for the field. RCARD will} print

diagnostics for all fields appearing incorrect and make a normal return.
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3.4.21 TAPBIT (Tape Bit Test).

3.4.21.1 Entry Point: TAPBIT.
3.4.21.2 Purpose

To examine the tape bit for a permanent GIN@ file to determine the existence of a physical

tape for that file.
3.4.21.3 Calling Sequence
IF (TAPBIT(FILE)) G 7@ ...

FILE is the GINg file name (one of 'P@@L', '@PTP, 'NPTP', 'UMF ', 'NUMF', 'PLT1',
'PLT2', 'INPT').

3.4.21.4 Method

The permanent FIST is searched and the tape bit in the corresponding FIAT entry is
examined. If the bit is on (indicating the presence of a physical tape), TAPBIT will be set

.TRUE.. Otherwise it will be set .FALSE..
3.4.21.5 Design Requirements

The type of TAPBIT must be daclared L@GICAL.
3.4.21.6 Diagnostic Messages

A fatal call to MESAGE occurs if a GINg file name other than those listed is used.
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3.4.22 PEXIT (Problem Exit).

3.4.22.1 Entry Point: PEXIT.
3.4.22.2 Purpose
To terminate the program.
3.4.22.3 Calling Sequence
CALL PEXIT.
3.4.22.4 Method

The diagnostic message queue is checked and if not empty the message writer MSGNRT is
called. If the checkpoint flag is set a card is punched indicating the end of the restart

checkpoint dictionary. The system output buffers are flushed and then the iob is terminated.
3.4.22.5 Design Requirements

PEXIT must have access to the F@RTRAM I1/@ routines.

PEXIT should not be called by module writers. Termination should be via a call to

MESAGE (i.e., CALL MESAGE(-61,0, NAME)).
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3.4.23 TMIPGP (Time-To-Go).

3.4.23.1 Entry Point: TMT@GP.
3.4.23.2 Purpose
Computes the running time remaining for this NASTRAN problem.
3.4.23.3 Calling Sequence
CALL TMT@GP (TIME)
TIME = Remaining time in integer seconds.
3.4.23.4 Method

During NASTRAN problem initialization, one system cell is set to the problem starting time
(PSTART) while another is set to the maximum running time (MXTIME) contained on the Executive
Control Deck TIME card. TIME-T@-GP is then found by reading the clock (N@W) and solving the
following:

TIME-TP-GP@ = MXTIME - (N@W - PSTART).

The CPU clock is utilized on all machines except the IBi 7094 where none is available.
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3.4.24 PAGE (Page Heading).

3.4.24.1 Entry Points: PAGE, PAGEY, PAGE2
3.4.24.2  Purpose
To provide a standard page heading for NASTRAN output.

3.4.24.2 Calling Sequence

CALL PAGE
CALL PAGE1
CALL PAGE2(H)

COMMON/SYSTEM/XXX,@TPE,SPACE(6) , IPAGE,LINE, ITLINE,MAXLIN,DATE(3)

@TPE

System output unit - integer.

IPAGE

Current page number - increased by 1on each call to PAGE,

LINE - Number of data lines on previous page - LINE is set to zero by PAGE.

ITLINE - Total number of Tines of printout in run - ITLINE = ITLINE + LINE.

MAXLIN - Maximum number of data lines allowed - if ITLINE > MAXLIN, PEXIT will be called. .

DATE(3)- Today's date: month, day, year - integer.

N - Number of lines to be written - integer - input.
COMMAN/PUTPUT/TITLE(32) ,SUBTIT(32),LABEL(32) ,HEAD1(32) ,HEAD2(32) ,HEAD3(32)
3.4.24.4 Method

PAGE writes a standard 6 line heading from TITLE, SUBTIT, LABEL, HEAD1, HEADZ, HEAD3.
PAGE1 writes only the first 3 lines of a standard header.

PAGE2 restores the page if N lines will not fit on the current page.
3.4,24.5 Design Requirements

ITLINE must be less than MAXLIN. PAGE must have access to the FPRTRAN I1/@ routines.
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25 HESAGE (Message).

25.1 Entry Point: MESAGE.

25.2 Purpose

To queue nonfatal messages during the execution of a module; and for fatal messages give
& core dump (CALL PDUMP), print the message queue (CALL MSGWRT), and call PEXIT.

25.3 Calling Sequence

CALL MESAGE(N@,PARM,NAME )

Where

Ng = Internal message number. N@ positive defines the niessage as nonfatal;

N@ negative defines the message as fatal.
PARM = Parameter used in the printed message (usually the GIN@ file number)

NAME(2) = Two words used in the printed message (usually two BCD words containing the

name of the subroutine calling MESAGE).
25.4  Method

Non-fatal messages are queued in common block /MSGX/ until the maximum number is reached.
non-fatal messages after this are lost. When a fatal message is encountered, it is queued

appropriate action taken to terminate the run.

.25.5 Design Reguirements

The size of common block /MSGX/ limits the number of messages stored.
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3.4.26 MSGWRT (Message Yriter).

3.4.26.1  Entry Point: MSGWRT.
3.4.26.2 Purpose
To print NASTRAN error messages on the system output file.
3.4.26.3 Calling Sequence
CALL MSGART
COMMBN/HMSGX/N,M,MSG(4,10)
where:
N - is the total number of messages to be printed.
M - maximum number of messages that can be queued by subroutine MESAGE in the array MSG.

MSG - array where message parameters are queued.

MSG(1,I) - the internal message number of the Ith messaqe.
MSG(2,1) - if IMSG(1, 1)l # 30, MSG(2,I) is a GING file number, ‘
If [MSG(1,I)I = 3C, then MSG(2,I) is an internal message humber and

USRMSG is called.

MSG(3,1), MSG(4,1) = parameters for the Ith message.
3.4.26.4 Method

The internal message number, M(1,I), if not equal to 30 in absolute value, is used by MSGWRT to
print out the error message along with external message number, which is 3000 plus the internal

message number, If the internal message number, M(1,I), is 30, subroutine USRMSG is called.
3.4.26.5 Design Requirements

External message numbers output by MSGURT at present are 3001 through 3057.
MSGWRT is called only by MESAGE.
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3.4.27 USRMSG (User Message Writer).

3.4.27.1 Entry Point: USRMSG.
3.4.27.2 Purpose

To print most HASTRAN user error messsges or: the system output file.
3.4.27.3 Calling Sequence

CALL USRMSG(I)

COMMBN/HMSGX/N,M,M56(4,10)

where:
I - Pointer into the MSG array.
N - Not used in USRMSG.
M - Not used in USRMSG.
MSG(1,T) - If |MSG(1,I)| = 30, MSGWRT will call USRMSG.

MSG(2,I) - Used by USRMSG.as the internal message number.
MSG(3,I), MSG(4,I) - Parameters for the Ith message.
3.4.27.4 Method

USRMSG will print appropriate error message along with external message number, which is

2000 plus interna]bmessage number.
3.4.27.5 Design Requirements

External message numbers output by USRMSG at present are: 2001--2140.
USRMSG is called only by MSGHWRT.
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3.4.28 MATDUM (Matrix Dump (Print) Routine).

3.4.28.1  Entry Point: MATDUM,
3.4.28.2 Purpose
To print a general NASTRAN matrix.
3.4.28.3 Calling Sequence
CALL MATDUM{FILEA)
FILEA - Seven-word array (matrix control block) - integer

Word
1 GIND name
2 Number of columns
3 Number of rows
4 Form of matrix
5 Type of matrix

6 Maximum number of non-zero terms in any column

7 Undefined
3.4.28.4 Method

The non-zero terms of each column are unpacked and printed.

If the matrix control block does not contain legal values the table printer (see section

3.4.29) is called.
3.4.28.5 Design Requirements

Open core at /TABPRX/.
MATDUM must hold the non-zero band of the matrix in this area.

Subroutine TABPRT and the F@RTRAN I/@ routines must be available to MATDUM.
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3.4.29 TABPRT (Table Printer).

3.4.29.1 Entry Point: TABPRT.
3.4.29.2 Purpose
To print any NASTRAN Data Block (especially tables).
3.4.29.3 Calling Sequence
CALL TABPRT(FILEN)
FILEN - GIN@ name of data block - integer - innut.
3.4.29.4 Method

Each word is read, identified as to type -- integer, BCD, or real number and printed 10
characters per word, 10 numbers per line. MNote that the identification method varies from

machine to machine and is not 100% certain, i.e., certain words may be misidentified.
3.4.29.5 Design Requirements
Open core at /TA3PRX/.

Double precision numbers will not be correctly interpreted on the Univac 1108.
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3.4.30 PREL@C (Position Data Block to Requested Record).

3.4.30.1 Entry Points: PREL@C, LPCATE.
3.4.30.2 Purpose

To provide a convenient means of locating data records in data blocks output by the

Input File Processor (IFP).
3.4.30.3 Calling Sequence
CALL PREL@C($n,BUFF,NAME)

n - FPRTRAN statement number defining return taken in the event NAME is not in the
FIST (i.e., data block is purged).

BUFF - An array whose dimension equals the contents of the first word of /SYSTEM/
plus one. Used as a GIN@ buffer by PREL@C and L@CATE.

NAME - GIN® file name of data block to be read (integer).

CALL L@CATE($n,BUFF,ID,IDX)

n - FPRTRAN statement number defining return taken in the event that the requested ‘

record (defined by ID) is not present in the data block.
BUFF - The same BUFF assigned when PREL@AC was called.

ID - The address of a two-word array. The first word is the integer record identifi-
cation and the second word is the bit position in the trailer for the data block

where the presence or absence of the record is defined.

IDX - The contents of the third word of the record found will be stored in IDX

{internal card number generated by IFP),

Notes:

1. If the data block is not purged, PREL@C will open the file and skip the header record.

2. If the requested record is not present (as determined by the anpropriate trailer bit), no
[/9 activity will occur. Otherwise, LACATE will position the file to read the first data entry of
the requested record (i.e., after the 3-word header for the record). See 2.3.2 for format of

records and trailer.
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3. If the user does not read all data in a record and he wishes to use L@CATE to find
another record, he should use FWDREC to skip the remainder of the current record prior to calling

L@CATE.

4. For optimum efficiency in processing a data block, the user should call L@CATE in

the order in which the records appear on the data block, i.e. NASTRAN collating order.
3.4.30.4 Method

PREL@C stores NAME in BUFF(1) and then calls PPEN using BUFF(2) as the buffer address. If
the data block is purged, the non-standard return is given to the user. Otherwise, FWDREC is
called to skip the header record and return is made to the user. L@CATE calls RDTRL to read the
data block trailer. The bit position identified by ID(2) is tested usina ANDF. If zero, the
non-standard return is given. Otherwise, three words from the file are read. If the first word
equals ID(1), IDX is set to the third word and return is made. Otherwise, the first word is saved
and the remainder of the record is skipped. The first three words of each successive record are
read and the test for match on first word is made until (1) an end-of-file occurs in which case
the file is rewound, the header record skipped and the process is continued, (2) a match is found
in which case IDX is set and return is given or (3) a match with the first record read is found
in which case the record is skipped, a warning message is queued and the non-standard return is

given.
3.4.30.5 Diagnostic Messages

The following messages may be issued by PREL@C:
2072
3002
3003
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3.4.31 S@RT (Sort a Table).

3.4.31.1  Entry Point:

3.4.31.2 Purpose

SPRT.

To sort a core contained table, or to sort a logical record from a specified innut file,

on a specified keyword in each entry.

3.4.31.3 Calling Sequences

To sort a core contained table:

CALL SPRT(0,0,NWDS,KEYWD,TABLE,NTABLE)

NADS

KEYWD

TABLE

NTABLE

The number of words in each entry of the table. Restriction: NWDS = 20,
The word position within each entry on which the sort is to take nlace.
Address where the table is stored.

Total number of words in the table (NTABLE must be an integral multiple of
NWDS) .

To sort a logical record:

COMM@N/SETUP/NFILE(6),BUF

CALL S@RT(INPFL,@BUTFL ,NWDS,KEYWD,BLBCK,NBLBCK)

NFILE

BUF

INPFL

PUTFL

The first three words must be set by the user prior to CALL S@RT with the
GIND file names of three scratch files for use by S@RT. Upon return to
the user, NFILE(6) will contain the GIN@ file name of the file containing

the sorted record.

If INPFL = PUTFL, then BUF points to an area in BL@CK where a GIN@ buffer
is available for S@PRT, i.e., BLBCK(BUF) is the buffer address.
Restriction: BUF > NBL@CK.

GIN@ file name of data block containing the loaical record to he sorted.

GIN@ file name of data block where the sorted record is to be written.

If QUTFL = 0, the sorted record will remain on NFILE(6).
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NWDS - The number of words in each entry of the record. Restriction: NYDS = 20,
KEYWD - Defined as above.

BLACK - An area in core to be used by SPRT to perform the sort phase.

NBLACK - The number of computer words available at BL@CK.

Notes:

1. INPFL must be opened and positioned to the logical record by the user prior to

entry to S@RT. The file is not closed by SPRT.

2. If QUTFL # 0, this file must be opened and positioned by the user prior to entry to
SPRT. The file is not closed by SPRT.

3. If INPFL = QUTFL, the file is closed by S@RT, onened to write with rewind, and
the sorted logical record is written as the first logical record on the file. The file ic

not closed by S@RT.

4, NFILE(g) is always closed with rewind,

‘ 3.4.31.4  Method

1. C@RE SPRT. The method used is a shuttle exchange or bubble sort which is optimum for

data which is nearly in sort. The method is as follows:

a. The key words of two successive entries are compared. If currently in sort, the

process is repeated. If not,

b. A search toward the beginning of the table is made to determine the position of the

out-of-sort entry.

c. From this position, the table is shifted one entry and the out-of-sort entry is

inserted at its proper position.

d. If the last pair of entries have not been analyzed, the process returns to step (a).

Otherwise the sort is complete.

2. FILE S@RT. One GINP buffer is allocated at the end of BLACK and a scratch file is
opened to write. As many entries as can be held in the remaining core in BL@CK are read and
sorted using the algorithm above. The sorted data is written as a logical record on the scratch

‘ file. This process is repeated until all data in the input record has been read and the sorted
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strings written on the scratch file. If only one such sort was required, the sort is complete
except for copying onto QUTFL if requested. Otherwise, an optimum distribution of sorted recoras
on two scratch files is computed using a Fibonacci sequence. The sorted strings are redistributed
between two scratch files and the merge phase is entered. The two scratch files are read one
entry at a time, merged, and new sorted entries written on a third scratch file. MNote that, usina
the Fibonacci sequence, one of the files containing sorted strings will have a greater number of
strings (records) than the other. On each pass in the merge phase, the merae occurs until the
file with fewer strings is exhausted. At this point, the meraed file becomes the file with the
larger number of sorted strings, the previous larger file becomes the file with the fewer strinas,
and the previous file with fewer strings (which was exhausted) becomes the file onto which the
merged strings are written. The process continues until the sort is complete. The resulting

sorted record is copied onto @UTFL if requested.
3.4.31.5 Design Requirements

The number of words per entry may not exceed 20. (A change in the dimension of the local

variable TEMP may be made to relax this restriction.) .

The amount of core available at BLPCK must be at least one GIN® buffer plus 2*NWDS during

the core sort phase and three GIN@ buffers nlus 2*NNDS durina the merge nhase.
The core table or logical record to be sorted must contain an integral number of entries.
3.4.31.6 Diagnostic Messages

The following messages may be issued by SPRT:
3001
3002
3008
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‘ 3.4.32 GMMATD (General Matrix Multiply and Transpose - Double Precision).
3.4.32.1 Entry Point: GMMATD.

3.4.32.2 Purpose

To perform any one of the following matrix operations:

[A] [8] = [C]
[A1' [8] = [C]

| (a1 (81" = [c]
[Al' (81" = [c]
[A] [8] + [D] = [C]
[A1" [8] + [0] = [C]
[A] [81" + [0] = [c]
[A1T [81" + [0] = [C]

(1)
(2)
(3)

(5)
(6)
(7)
(8)

where {A], [B], [C], and [D] are real double precision matrices. This routine is used for

‘ small in-core matrices, in non-NASTRAN packed format, in such modules as SMA1, SMA2, SMA3 and

DSMG1.
3.4.32.3 Calling Sequence

CALL GMMATD(A,IRQWA,ICPLA,MTA,B,IRGWB,ICOLB,MIB,C)

A - A real double precision matrix of IRPWA rows and ICBLA columns stored in the

singly dimensioned double precision variable A.

N.B. A must be stored by rows. For example, if

1.0 4.0
[A] = 2.0 5.01,
3.0 6.0

then the matrix must be stored in the FPRTRAN double precision array A as follows:

A(1) = 1.0
A(2) = 4.0
A(3) = 2.0

‘ A(4) = 5.0
A(5) = 3.0
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A(6) = 6.0

(A is input only).

IRGWA - number or rows of [A] - input.

ICPLA - number of columns of [A] - input.

MTA - Flag used to determine if [A] is to be transposed and to determine if the output
matrix, [C], is to be zeroed out; that is, to determine if a matrix product only, of the form
[A] [B] = [c], will be performed or if a product and (in effect) a sum, of the form
[A] [B] + [D] = [C], will be performed.

1. If MTA = 0, then [A] is not transposed and hence either Equation (1) or (3) will

be performed, depending upon MTB.

If MTA = +1 then [A] is transposed and hence either Equation (2) or (4) will be

performed, depending upon MTB.
MTA is input only.

2. If MTA is less than zero, [C] is not zerced out. Hence the routine, in this

case, computes ’

[A] [B] + [D] = [C] if MTA = -2 and MTB = 0.

1.

[A] (81" + [D] = [C] if MTA = -2 and MTB

(A1 [E] + [D] = [C].if MTA = -1 and MTB = 0.

[A17 [E17 + [D] = [C] if MTA = -1 and MTB = 1.
(see MTB definition below;

where D is a real double precision matrix of IR@WA rows and ICPLB columns if

MTA = -2 and D is ICPLA x IC@LB if MTA = -1, D must be stored row-wise at the

location of C by the calling program,
B - real double precision matrix, stored row-wise. See comments for A above - input.
IRAWB - the number or rows of [B] - input.
ICALB - the number of columns of [B] - input.

MTB - Transpose flag for [B]. If MTB =0, [B] is not transposed. If MTB =1, [B] is

transposed. Note that MTA and MTB are independent and that only MTA controls whether or not ‘
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[C] will be zeroed out. MTB is input only.
C - real double precision matrix. Input (if MTA < 0) and output.
Examples on the use of the routine:
1. If [A] is 3x3 and [B] is 3x1 and [C] = [A] [B] is desired then:
CALL GMMATD(A,3,3,0,B8,3,1,0,C). [C] is 3x1.
2. If [A] is nx1 and [B] is nx1 and the dot product is desired ([A]T [B]) then:
CALL GMMATD(A,N,1,1,B,N,1,0,C). [C] is 1x1, a scalar.
3. Compute [C] = ([X] [Y])T where [X] is 5x4 and [Y] is 4x7:
CALL GMMATD(Y,4,7,1,X,5,4,1,C). C is 7x5.
4, Compute D = [A] [B]T + [C] where [A], [B] and [C] are 3x3:

D0owI=1,9

CALL GMMATD(A,3,3,-2,8,3,3,1,D).
3.4.32.4 Method

The first phase of the subroutine sets up integer loop limits which are functions of the two
transpose flags. If MTA is not less than zero, the C array is zeroed out. Then the classical

mathematical definitions of the above matrix products are carried out.
3.4.32.5 Design Requirements

The orders of the [A] and the [B] matrices in combination with the transpose flags must define

a conformable matrix product.
3.4.32.6 Diagnostic Messages

The subroutine examines the tranpose flags in combination with the orders of the matrices to
make sure that a conformable matrix product is defined by this input data. This test clearly is
made for purposes of calling routine checkout only. No tests are made, nor can they be made, to
insure that the calling routine has provided sufficient storage for arrays. If a conformable

matrix product is not defined by the input arguments, fatal error message 2021 is printed.
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3.4.33  GMMATS (General Matrix Multiply and Transpose - Single Precision).

3.4.33.1 Entry Point: GMMATS.
3.4.33.2 Purpose

To perform any one of the following matrix operations:

[A] [8] = [c] (1)
(AT (8] = [C] (2)
[A] (81" = [C] (2)
(a1" 181" = [c] (4)
[A] [8] + [D] = [C] (5)
[A1" [8] + [D] = [c] (6)
(A1 [81" + [0] = [C] (7)
(a1" 81" + (0] = [c] (8)

where [A], [B), [D] and [C] are real single precision matrices. This routine is used for small

in-core matrices in non-NASTRAN packed format in such modules as SDR2 and PLA3 and in the utility

routine PREMAT,
3.4.33.3 Calling Sequence
CALL GMMATS(A,IR@WA,IC@LA,MTA,B,IRGW3,ICALB,MTB,C)

This routine is exactly the same as subroutine GMMATD except that GMMATD operates on real
double precision matrices, while GMMATS operates on real single precision matrices. See sub-
routine description for GMMATD (see section 3.4.32) for details on subroutine arguments, method,

design requirements and diagnostic messages.
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3.4.34  INVERD (Double Precision In Core Inverse Routine).

3.4.34.1 Entry Point:  INVERD.

3.4.34.2 Purpose

To compute the inverse of a real double precision matrix [A] and on option to solve the

matrix equation [A] [X] = [B]. This routine is used to invert small in-core double precision

matrices in non-NASTRAN packed format and is used as a utility routine in such modules as SMA1,

SMA3 and DSMGT.

3.4.34.3 Calling

Sequence

CALL INVERD (NDIM,A,N,B,M,DETERM,ISING,INDEX)

NDIM -

DETERM -

ISING -

INDEX -

3.4.34.4 Method

The classical

The actual row dimension of the doubly subscripted arrays A and B in the

calling program - integer - input.

The square matrix to be inverted. [A]-] upon return from INVERD is stored at

A. Double precision - input and output

The order of the matrix being inverted (the size of the upper left hand corner

actually being inverted). N < NDIM - integer - input.

The column(s) of constants in the above equation. If [A] is to be inverted,

then B is a dummy argument. The solution matrix [X] is returned at B. Couble

precision - input and output.

The number of columns of constants. If i <0, [A]-] is computed - intener -

input.
The determinant of [A]. Double precision - output.

Singularity indicator. If [A] is non-singular, ISING is set to 1; if [A] is

singular, ISING is set to 2 - integer - output.

Doubly subscripted array of row dimension N and column dimension 3 used for the

row and column interchanges - integer - internal working storage.

Gauss-Jordan method with full row and column interchanges is usad. All

‘ arithmetic operations are double precision.
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3.4.35 INVERS (Single Precision In Core Inverse Routine).

3.4.35.1 Entry Point: INVERS.
3.4.35.2 Purpose
To compute the inverse of a real single precision matrix [A] and on option to solve the

matrix equation [A] [X] = [B]. This routine is used to invert small in-core single precision

matrices in non-NASTRAN packed format and is used as a utility routine in such modules as SDR2.
3.4.35.3 Calling Sequence
CALL INVERS (NDIM,A,N,B,M,DETERM,ISING,INDEX)

This routine is exactly the same as subroutine INVERD except that INVERD operates on real
double precision matrices, while INVERS operates on real single precision matrices. A1l arith-
metic operations are single precision. DETERM is real single precision. See subroutine descrin-

tion for INVERD (see section 3.4.34) for details on subroutine arguments and method.
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3.4.36 PREMAT (Material Property Utility).

3.4.36.1 Entry Points: PREMAT, MAT.
3.4.36.2 Purpose
To provide a utility routine for obtainina material properties used by structural element

subroutines. The first entry point, PREMAT, is called cnce by a module for initialization purposes,

and then MAT can be called by tke module's element subroutines repeatedly to fetch required

material properties.
3.4.36.3 Calling Sequence
CALL PREMAT (Z,ZZ,BFR,NIMAT,N2MAT,MPTF,DITF)

YA - Integer array of open core given to the subroutine to store the material proper-

ties and the direct input tables - input and output.

1z - Same address as Z. Used as real in this routine - input and output.

BFR

A GING buffer (plus one cell) used by subroutine PRELPC as a buffer - input only.
NIMAT - The length of open cors, the Z array, given to PREMAT and MAT - integer -

input only.
N2MAT - The lencth of open core used by PREMAT and MAT - inteqer - output only.

MPTF - GIN@ file number of the Material Properties Table (iiPT) data block - input only.

DITF - GINP file number of the Direct Input Tables data block. If DITF is negative,
the routine assumes that the calling module is a Piecewise Linear Analysis

module which implies material properties cannot be temperature dependent and

that MATS1 cards are to be read.

PREMAT uses the 10th word of /SYSTEM/ which is the temperature set identification number for

material properties chosen by the user in his Case Control Deck. PREMAT also uses /NAMES/ for

various GIN@ options.
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CALL MAT (ELEMID)

ELEMID - Inteaer element identification number; used only for diagnostic messages

(see below) - input and output.
COIMBIN/MATIN/MATID, INFLAG, TEMP ,PLAARG, SINTH,C@STH
MATID - Material property identification number - integer - input.

INFLAG - Integer input flag which determines which sets of input data cards, MAT1, MAT2,
or MAT3, the routine will search in order to find MATID. Also INFLAS deter-
mines in what format the outout will he placed in the MATAUT common block.

Currently INFLAG may assume the values 1 throuch 7 defined as follows:

INFLAG = 1 -- The material properties corresnondina to the MATID are outnut in
“MATI" or isotropic material format (see /MATQUT/ below). One dimensional
elements such as RPD, BAR, SHEAR etc. require isotropic materials. If the
MATID is not found among all the MAT1 material cards read by PREMAT, a fatal

error occurs.

INFLAG = 2 -- If INFLAG = 2, the material properties corresponding to the

MATID are output in "MAT2" or anisotropic material format. Two-dimensional
elements such as TRMEM, TRIA1, QDPLT, QUADI etc. may use isotropic or
anisotropic materials. First, the routine will try to find the MATID among

the MAT1 cards. If it is found among the MAT1 cards, the variables E (modulus
of elasticity), v (Poisson's ratio) and G (shear modulus) are used to construct
the 3x3 symmetric matrix [Ge] needed by two-dimensional elements, and the

matrix is stored in /MATQUT/:

[ vE 6ﬂ
T-v? 1-v2
= B _ E
[Ge] T wev
K 0 G
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If the MATID is not found among the MAT1 cards, the MAT2 cards are searched.

If the MATID is not found among the MAT2 cards a fatal error occurs. If it is
found, [Gm], the 3x3 symmetric matrix input on the MAT2 card, is transformed

by the matrix equation [Ge] = [U}T[Gm] [u] and {a} = [V] {am}, where {am} is
the temperature expansion coefficient vector innut on a MAT2 card. [U] and [V]

are functions of sin 6 and cos 6 (see SINTH and CASTH below).

[cos? o sin? 9 cos 6 sin o
vy = sin? @ cos? 0 -cos 0 sin 6
CZ cos 6 sin 8 2 cos 6 sin @ (cos? B-sin? @)
'—Eosze sin?9 -cos8 sind N
(vl = sinZg cos?6 cosf sind
2 cosB sind -2 cos6 sind (cos?6 - sin?p)

INFLAG = 3 -- If INFLAG = 3, it implies the inverse of the symmetric 2x2
transverse shear matrix J will be stored in locations 16, 17 and 18 of
/MATRUT/. There are two cases: (1) the current MATID is not equal to the
most recent MATID, MATID@, and (2) the current MATID is equal to the most
recent MATID.

1. If the current MATID is not equal to the most recent material identifi-
cation number (MATID@), the MAT1 cards are searched. If the MATID is
found among the MAT1 cards, then locations 16,17 and 18 of /MATAUT/ are
set to G, 0.0 and G respectively, where G is the shear modulus. If the
MATID is not found amona the MAT1 cards, the MAT2 cards are searched.

If the MATID is not found among the MAT2 cards, a fatal error occurs. If

it is found among the MAT2 cards, locations 16, 17 and 18 are set to zero.

2. The current MATID is equal to the most recent MATID. If INFLG@, the
most recent INFLAG is not 2, this is the same as case (1). If it is 2,

then (a) if the MATID was found on a MAT1 card, locations 16, 17 and 18
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are set to G, 0.0 and G respectively; or (b) if the MATID was found on a

MAT2 card, locations 16, 17 and 18 are set to 0.0.

INFLAG = 4 -- If INFLAG is 4, this implies that only the density of the
material, RH@, will be returned in /MATQUT/ and this in the first location.
The MATID can be either on a MAT] or MAT2 card. If the MATID cannot be found

among all MAT1 and MAT2 cards, a fatal error occurs.

INFLAG = 5 -- INFLAG = 5 is reserved for use only by module PLA1. This option
determines if the MATID is such that E, the modulus of elasticity, is defined

as stress dependent by MATST and TABLEST cards. If it is stress dependent,
INDSTR, equivalenced to the first word of /MATEUT/, is set to +1. If not stress
dependent, INDSTR is set to 0. Only MAT1 cards are admissible for INFLAG = 5.

INFLAG = 6 -- INFLAG = 6 is reserved for use by mcdules PLA3 and PLA4. The
fourth word of /MATIN/, PLAARG (see below), is strain and is used as the inde-
pendent variable in a table look-up for stress, which is stored in the first

word of /MAT@UT/. Only MAT1 cards are searched to match the input MATID.

INFLAG = 7 -- INFLAG 7 implies that the material properties corresponding to
the MATID will be output in MAT3 or orthotropic material format. Currently
only the axisymmetric elements TRIARG, TRAPRG and T@RDRG use this option. If
the MATID is found in the MAT1 set, the data are stored in MAT3 format. If not
found in the MAT] set, the MAT3 set is searched. If not found here, a fatal

error exists.

INFLAG = 8 -- INFLAG = 8 is used only by two-dimensional element subroutines
in modules PLA3 and PLA4. The fourth word of /MATIN/, PLAARG (see below), is
stress (o) and is used as the ordinate in an inverse interpolation table look-

up to obtain the abscissa which is strain (g),

If either: a) the ordinate is in the range of the piecewise linear function
defined by the table on a TABLES1 bulk data card, or b) the ordinate is
greater than the maximum (which is also the last) ordinate in the table but
the slope of the line segment joining the last two points of the table is

nonzero, then the second word of /MAT@UT/ is set to zero and the abscissa,
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obtained by inverse linear interpolation or extrapolation, is stored in the
first word of /MATPUT/. If either: a) the ordinate is less than the minimum
(which is also the first) ordinate ir. the table, or b) the ordinate is
greater than the maximum ordinate in the table and the slope of the line
segment joining the last two points of the table is zero, then the integer
“1" is stored in the second word of /MATPUT/ (and the first word of /MATQUT/
is set to zero). Only MAT1 cards are searched to match the input MATID.

Average element temperature. Used as the independent variable in a table look-
up when it is determined that a material property is temperature dependent.

Not used when INFLAG = 5 or 6.

Element strain. Used as the independent variable in a table look-up when E,
the modulus of elasticity, is defined as the first derivative of a strain-stress
curve. Used only in the Piecewise Linear Analysis Rigid Format and only by

modules PLA3 and PLAZ,

Sine of the material property orientation angle. Used only when INFLAG = 2
and the MATID is found among the MAT2 cards. Used to construct the [U] matrix

referenced above.

Cosine of the material property orientation angle. The comments on SINTH,

above, also apply here.

(Output Common Block). Length 20 words. Depending upon the values of INFLAG,

the output common block is defined variously as follows:
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1. MAT]1 Format (INFLAG = 1)

Word Symbo1 Definition

1 E Young's modulus (modulus of elasticity)
2 G Shear Modulus

3 v Poisson's ratio

4 p Density

5 o Thermal expansion coefficient

6 T0 Thermal expansion reference temperature
7 9% Structural element damping coefficient
8 oy Stress limit for tension

9 o Stress limit for compression

10 g Stress limit for shear

11-20 - Undefined

2. MAT2 Format (INFLAG = 2)

Word Symbol Definition

1 Gi1

2 G12

3 G13 The 3x3 symmetric material

4 G22 property matrix

5 G23

6 G33

7 RH@Y Density

8 ALPH1

9 ALPHZ Thermal expansion coefficient vector
10 ALPH12

11 T@Y Thermal expansion reference temperature
12 GEY Structural element damping coefficient
13 SIGTY Stress limit for tension

14 SIGCY Stress 1imit for compression

15 SIGSY Stress limit for shear

16-20 - Undefined
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3. Transverse Shear Inverse Matrix (INFLAG = 3)

‘ Word Symbol Definition
|
} 1-15 - Unchanged
16 J1
The 2x2 symmetric inverse of the
17 Jl2
transverse shear matrix
18 J22
19-20 Undefined

4. RHQ Only Format (INFLAG = 4)

Word Symbol Definition
1 RHP Density
2-20 - Undefined

5. PLAl Use Only (INFLAG = 5)

Word Symbol Definition
1 INDSTR Stress dependent flag
‘ 2-20 - Undefined

6. Stress Functional Value (INFLAG = 6)

Word Symbol Definition

1 PLAANS Value of stress (o} as a function of
e (strain)

2-20 - Undefined
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7. MAT3 Format (INFLAG = 7)

Word Symbol Definition
1 EX3 %
Young's Moduli x, y and z
2 EY3
directions
3 EZ3
4 NUXY3 Poisson's ratios. Coupled strain
5 NUYZB% ratios in the xy, yz, and zx
6 NUZX3 directions
7 RH@2 Density
8 GXY3
9 GYZ3 % Shear moduli
10 GZX3
11 AX3
12 AY3 g Thermal expansion coefficients
13 AZ3
14 TREF3 Thermal expansion reference temperature
15 GE3 Structural element damping coefficient
16-20 - Undefined

8. Strain Functional Value (INFLAG = 8)

Word Symbol Definition
1 PLAANS Value of strain (e) as an inverse

function of stress (o)

u

0 if the input stress is in the
range of the function
2 ICELLZ 1 if the input stress is outside
the range of the function

3-20 Undefined
3.4.36.4 Method

1. PREMAT: A1l the MAT1, MAT2 and MAT3 cards are read from the MPT data block into open
core so that each card is assigned 1 + 3*N words of core where N, a function of the card type, is

the number of material property data items on that card type. The first word is the material iden- ‘
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tification number and each material property is allocated 3 words: the first the input material
property; the second a table (function) number which gives this material property as a function of
temperature; the third a table number which gives this material property as a function of stress,
Initially words 2 and 3 are set to zero. Although the third word is currently used only for MAT1
cards and for E, the modulus of elasticity, on that card, future development may make use of a
more general application of stress dependent material properties. If there are no temperature
dependent material properties for a non-Piecewise Linear Analysis problem, PREMAT is wrapped up

and a RETURN to the calling routine is executed.

For a non-Piecewise Linear Analysis problem for which a temperature set for material proper-
ties was selected in the user's Case Control Deck, all MATT1, MATT2 and MATT3 cards are read into
open core from the MPT data block. For a Piecewise Linear Analysis problem MATS1 cards are read
into open core from the MPT. A sorted list, with duplicates discarded, of the tzble numbers refer-
enced on these cards is constructed in open core. This table number list is constructed so that
every referenced tabie has eleven locations allocated to it. These eleven locations are used as a
dictionary for the tables. The contents are: the table number (word 1); the table type 1,2,3, or
4 (word 2); pointers to the first and last entries in the table (words 3 and 4); parameters from
the TABLE card (words 5 through 11). The DIT data block is then read. For each table read, it is
determined by scanning the table number 1ist whether or not the table is required for problem
solution. If it is required, the table is read into open core and the dictionary entry for the
table is completed. For a required table which is a type 4 (polynomial) table, the functional
values of the polynomial at the end points of the interval of the real line over which the
polynomial is defined are calculated by an “internal subroutine" and stored in the table
dictionary. If the table is not required, it is read until an end-of-table indicator is sensed.
This process continues until all tables of the set TABLEMI, TABLEM2, TABLEM3 and TABLEM4 or of
the set TABLES1, are exhausted. When all referenced tables have been read into core, PREMAT is

wrapped up and a return is generated.

2. MAT: The basic logic of the MAT routine is straightforward. Eight types of table look-
ups, described above for INFLAG =1, 2, 3, 4, 5, 6, 7 and 8 are supported. A computed-go-to on
INFLAG is executed and each option is carried out as described above. “Internal subroutines"
which are entered via FPRTRAN ASSIGN and G@ T@ statements and return to their correct “calling"
Tocations via ASSIGNED G@ T@'s are used liberally by MAT. It should be noted that each time MAT
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is called, MATID, INFLAG and other applicable input items, are saved. On the next call if the
input is identical with the input of the previous call, nothing is stored in /MAT@UT/. Hence,

the calling routine should use /MATRUT/ as a "read-only data set".
3.4.36.5 Design Requirements

Subroutine GMMATS is the only non-root segment subroutine used by this routine. There are no

other special requirements.
3.4.36.6 Diagnostic Messages

The following messages can be output via PREMAT and/or MAT: 3008, 2017, 2018, 2019, 2041,
2042, 2103, 2112, 2113, 2114, 2115, 2116, and 2117.

3.4-63a (3/1/71)



SUBROUTINE DESCRIPTIONS

3.4.37 PRETRD (Utility for Modules Which Use the CSTM Data Block - Double Precision Version). ‘
3.4.37.1 Entry Points: PRETRD, TRANSD
3.4.37.2 Purpose

A utility routine for modules which use the CSTM (Coordinate System Transformation Matrices)

data block, TRANSD generates a real double precision 3x3 direction cosine matrix which mans a

vector from a local coordinate system to basic coordinates. PRETRD sets up eventual calls to

TRANSD. For a module to use TRANSD a call to PRETRD is made once and only once.
3.4.37.3 Calling Sequence

CALL PRETRD(CSTM,NCSTM)

CSTM = array of coordinate system transformation matrices (see data block descrintion
for CSTM, section 2.3) - mixed - input.
NCSTM = length of the CSTM array. NCSTM = 14*the number of coordinate svstems in the

CSTM data block - integer - input.
CALL TRANSD(ECPT,TA)

array of length 4. The first word is an inteder coordinate system identification .

ECPT =
number and the next 3 words are the components of a vector in basic coordinates -
input only.

TA = real double precision 3x3 direction cosine matrix which maps a vector from the

Jocal coordinate system designated by ECPT(1) to basic coordinates - output.

3.4.37.4 Method

The CSTM array is searched to find a coordinate system transformation identification number
that matches ECPT(1). If the coordinate system is rectangular, the 3x3 matrix, call it T, which
is in words 6 through 14 of the CSTM blocks, is stored in TA and a RETURN is generated. If the
coordinate system is basic, the identity matrix is returned. If the coordinate system is spherical
or cylindrical, the [T] matrix defines the rectangular system from which the angles are defined.

In these cases calculate:

X
y [ = " {e-v
z
where E is the input vector stured at ECPT(2) and V is the translation offset vector in basic .
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coordinates found in the CSTM block in words 3, 4 and 5; and

X/ I -y/r
[TQ] = y/2 %% x/r

z/8 -r¢ 0.0

Then [TA] = [T][Tﬂ] is computed and the subroutine returns to the calling program.

3.4.37.5 Design Requirements

The routine is designed so that a module which uses the CSTM data block can have a utility
routine to fetch a coordinate system transformation matrix. Typically, a module driver will
attempt to open the file which contains the CSTM data block. If the data block is not ourged,
the module will read the entire data block into open core, close the file and call PRETRD to
transmit the address of the array and the lenath of the array. Once this initialization call
has been made, TRANSD may be called in the module as many times as necessary. The routine does
not perform any I/ operations. The routine assumes the format of the CSTM data block, as outlined
in the Data Block Description for the CSTM (section 2.3 of the Programmer's Manual) is correct, and

no numerical checks are made.
3.4.37.6 Diagnostic Messages

If the coordinate system identification number transmitted via ECPT(1) can not be found in
the CSTM array user fatal message 2025 occurs. The user should check coordinate system numbers
on GRID bulk data cards against those defined on CPRDIC, C@RDIR, etc., bulk data cards to insure

that there are no undefined coordinate systems.
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3.4.38 PRETRS (Utility for Modules Which Use the CSTM Data Block - Single Precision Version).

3.4.38.1 Entry Points: PRETRS, TRANSS.
3.4,38.2 Purpose

A utility routine for modules which use the CSTM (Coordinate System Transformation Matrices)

data block, TRANSS generates a real single precision 3x3 direction cosine matrix which maps a

vector from a local coordinate system to basic coordinates. PRETRS sets up eventual calls to

TRANSS. For a module to use TRANSS a call to PRETRS is made once and only once.
3.4.38.3 Calling Sequence

CALL PRETRS(CSTM,NCSTM)

CALL TRANSS(ECPT,TA)

This routine is exactly the same as subroutine PRETRD (see section 3.4.37) and TRANSD

except that TRANSD, an entry point, returns a real double precision matrix TA and uses double

precision arithmetic, while TRANSS returns a real single precision matrix TA and uses sinale

precision arithmetic. See subroutine description for PRETRD for details on subroutine arguments, .

method, design requirements and diagnostic messaaes.

3.4-66




UTILITY SUBROUTINE DESCRIPTIONS

3.4.39 PRETAB (Table Look-Up).

3.4.39.1 Entry Points: PRETAB, TAB.

3.4.39.2 Purpose

To read tables (functions) from the data block DIT, Direct Input Tables, into core and to
set up table dictionaries which are subsequently used when the calling routine requests a
functional value from a table via a call to the entry point TAB. The routine is designed so
that PRETAB is called once and only once by a module and so that TAB may be called many times as

a table look-up routine.
3.4.39.3 Calling Sequence
CALL PRETAB(DITF,Z,1Z,BUF,LCRGVN,LCUSED,TABN@L ,LIST)

DITF - GINP file number of the Direct Input Tables data block - integer - input.

Z - Array of core given to the subroutine as working storage - real - input and
output.

17 - Same address as Z. Used as integer in this routine.

BUF - A GINP buffer (plus one cell) used by subroutine PREL@C - input.

LCRGVN - The length of Z array, given to PRETAB and TAB - integer - input.
LCUSED - The number of cells of core used by PRETAB - integer - output.

TABNPL - List of table numbers that the calling routine will be referencing via TAB
calls. TABNPL(1) = N is the number of tables to be referenced. TABN@L(2),
..o s TABNPL(N +1) contain the table numbers. Note that 0 is an admissible
table number. Table 0 defines a function which is identically zero for

all values of the independent variable - integer - input.

LIST - Array of control words for subroutine L@CATE and table types. LIST(1) =M
is the number of triples which follow in the list. The first two words of
each triple are the subroutine LPCATE control words for the particular table
being referenced and the third word is the table type: 1, 2, 3 or 4 - integer -

input.
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CALL TAB(TABID,X,Y) ‘

TABIL - Table number - integer - input.

X - Abscissa for table number TABID at which the functional value is desired - real -
input.
Y - Functional value (ordinate) of abscissa X for table number TABID - real - output.

3.4.39.4 Method

PRETAB: For each table in the TABN@L 1ist an 11 word table dictionary entry is defined in
open core. The first word in each entry is the table number obtained from the TABN@L 1ist. Then
the DIT data block is read. For each entry of the DIT, it is determined whether or not this table
number is in the TABN@L list. If it is not, then the table is read serially until an end-of-table
indicator is sensed. If it is a table called for in the TABN@GL list, the program sets words 2 and
3 of the table dictionary, the table type (1,2,3 or 4) and the pointer to the Ist entry in the
table respectively., The table is then read into core, and the 4th word of the table dictionary,
the pointer to the last entry in the table, is set. Words 5 through 11 of the dictionary, the

table parameters, are set. If the table type is 4, indicating a polynomial, the functional values

of the polynomial at the end points of the interval of the real line over which the polynomial is
defined are calculated. After the tables for an entry in the LIST array have been exhausted, a
check is made to determine if all tables in the TABN@L list have been found (after each table is
found the table number is set negative). If all tables have been found, the table numbers in
TABN@L are set to their original positive status and the routine is wrapped up. If all tables
have not been found, the next class of table cards, defined by the next triple in the LIST array,

are located in the DIT data block and the process is repeated.

TAB: The table dictionary is searched until a match is found with the input argument TABID.
The table type (1, 2, 3 or 4) is determined, the (functional) argument is computed after a 4-way
branch on table type, and a transfer is made to either the "internal subroutire" which performs
linear interpolation--if the table type is 1, 2 or 3--or the "internal subroutine" which performs

polynomial evaluation--if the table type is 4.
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3.4.39.5 Design Requirements

DIT must not be purged. Enough open core must be made available to construct the table
dictionaries and to contain all referenced tables in core. A1l table numbers must be unique.
A11 table numbers input via the TABNPL array must be found in the DIT data block. A table
number referenced by the TABID argument of TAB must have been referenced previously in the TABNgL

array.
3.4.39.6 Diagnostic Messages

The following diagnostic messages may appear:
3008
2088
2089
2090
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3.4.40 AXIS (Draw an Axis on a Plot).

3.4.40.1 Entry Point: AXIS.

3.4.40.2 Purpose

To draw an x or y axis on a plotter.

3.4.40.3 Calling Sequence

CALL AXIS(X1,Y1,X2,Y2,PEN,@PT)

C@MMPN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.

where:
X1,YL = starting point of the axis line - real - input.
X2,Y2 = terminal point of the axis line - real - input.
PEN = pen number or line density to be used (its meaning depends on the plotter)
- integer - input. .
-1 to initiate the line mode.
@PT = (+1 to terminate a series of plot commands. - integer - input
0 to draw an axis.
/PLTDAT/
M@DEL = plotter model number - integer - input.
PL@TER = plotter number (i) - integer - input.
NPENS = largest number of pens or maximum density for plotter i - integer - input.

3.4.40.4 Method

This subroutine calls LINE or AXISi, depending on whether the plotter has available a single

command used for drawing an axis. At this writing, only plotter 3 has a special axis command.

If @PT # 0, all other arguments are ignored, and LINE or AXISi is called. Otherwise, ‘

alternate pen number (PENX) is calculated modulo NPENS and is used as tne pen number passed to
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LINE or AXISi, as follows:
PENX = PEN - NPENS * ((PEN-1)/NPENS)
3.4.40.5 Design Requirements

Generally, AXIS or LINE should be called with @PT = -1 before axes are generated, even though
it is not necessary to specifically put all plotters in the line mode (e.g., plotter 3). Once

this is done, it need not be repeated unless the plotter has been put into some other mode {e.qg.,

the typing mode).

Subroutines used: LINE, AXISi.
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3.4.41  AXISi (Axis Routine for Plotter i).

3.4.41.1 Entry Point: AXISi,
3.4.41.2 Purpose
To set up a plot command to draw an x or y axis on plotter i.
3.4.41.3 Calling Sequence
CALL AXISi(X1,Y1,X2,Y2,PEN,@PT)
C@MM@N/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.

where:

X1,Y1 = starting point of the axis line - real - input.

X2,Y2 = terminal point of the axis line - real - input.

PEN = pen number or line density to be used (meaning depends on plotter)- integer -
input. .

-1 to initiate the 1ine mode
PPT  =(+1 to terminate a series of plot commands ) -integer - input.

0 to draw an axis

/PLTDAT/

XYMIN

minimum x and y values of the region permitted on plotter i - real - input.
XYMAX = maximum x and y values of the region permitted on plotter i - real - input.

@RIGIN = location of the lower left corner of the plotter relative to its true physical

origin - real - input.
3.4.41.4 Method

Taking into account the true origin of the plotter, the plot command is generated.
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Subroutine used: WPLTi.
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3.4.42 SKPFRM (Skip a Variable Number of Frames).

3.4.42.1 Entry Point: SKPFRM,
3.4.42,2 Purpose

Tc skip a variable number of frames, if appropriate to the plotter.
3.4.42.3 Calling Sequence

CALL SKPFRM (BFRAMS)

COMMPN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5,

where:

BFRAMS = number of frames to be skipped - integer - input.
/PLTDAT/
MBDEL = plotter model number - integer - input.
PLATER = plotter number - integer - input.
REG = plot region parameters - real - input.
AXYMAX = size of the paper (x,y) used, less the borders, in plotter units - real - input.
EDGE = size of the borders {(x,y) in plotter units - real - input.
CAMERA = currently active camera - integer - input.

@RIGIN = location (x,y) of the lower left corner of the plotter relative to its true

physical origin - real - input.
3.4.42.4 Method

For plotters 3 and 9, the specified number of frames (BFRAMS) are skipped. For plotters 4
to 7, the remainder of the current plot is skipped, and another half plot is also skipped. For
plotters 1, 2 and 4, nothing is done due to the absence of any automatic method of skipping blank

paper.
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. 3.4.42.5 Design Requirements

Subroutines used: LINE, WPLTi.
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3.4.43 SELCAM (To Initiate & New Plot).

3.4.43.1 Entry Point: SELCAM.
3.4,43,2 Purpose

To select a camera and/or to generate a setup record for a new plot.
3.4.43.3 Calling Sequence

CALL SELCAM (CAMERA,PLTNUM,@PT)

C@MMPN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.

where:

CAMERA = camera number to be selected (if appropriate) - integer - input.
PLTNUM = plot number - integer - input.

@PT # 0 = if the camera is to be selected when appropriate, and nothing is to be done

when not appropriate - integer - input.

/PLTDAT/

M@DEL = plotter model number - integer - input.

PLOTER = plotter number - integer - input.

XYMAX = size of the paper (x,y) used, less the borders, in plotter units - real
- input.
EDGE = size of the borders (x,y) in plotter units - real - input.

CAMNUM = last selected camera - integer - output.

@RIGIN = Tocation (x,y) of the lower left corner of the plotter relative to its true

physical origin - real - input and output.
3.4.43.4 Method

If @PT # 0 and a camera is not appropriate to the plotter, nothing is done by this subroutine. ‘
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Otherwise, what is done is dependent upon the plotter hardware requirements.

For plotters 1, 2 and 8, the plotter is stopped with the plot number displayed in the console
lights. For plotters 2 and 9 the specified camera is selected. And for plotters 4 to 7, a block

address record with the plot number is generated.
3.4.43.5 Design Requirements

Subroutines used: WPLTi, LINE.
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‘ 3.4.44 1DPL@T (Generate an “ID" Plot).

3.4.44.1 Entry Point: IDPLQT.

3.4.44.2 Purpose

To identify the owner of all the plots by printing the information contained on the PL@TID

card in the user's Case Control Deck prior to generating the first plot.
3.4.44,3 Calling Sequence

CALL IDPL@T (IDX)

CAMMBN/@UTPUT/SKIP(32,6) ,1D(32)

C@MMBN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.

where:
(0 if a plot id was not generated ]
IDX = - integer - output,
‘ 1 if a plot id was generated '
/BUTPUT/

ID = user supplied PLPTID, in the Case Control Deck - BCD - input.

/PLTDAT/
XYMIN
= {plot region parameters - real - input.
XYMAX
AXYMAX = size of the paper (x,y) used, less the borders, in plotter units - real
- input.
EDGE = size of the borders (x,y) in plotter units - real - input.

CNTX,CNTY=number of counts per printed character in the x and y directions respectively

- real - input.

PLTYPE = plotter type - integer - input.
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3.4,44.4 Method

If there is no PLATID (ID = blanks), IDX is set to zero and no identification is generated.
Otherwise, IDX is set to one and an identification is generated. Tre current region parameters
are saved (they will be restored at the end of the subroutine) and are set to include the entire

paper area. The identification generated varies, depending upon the plotter type.

If the plotter is a microfilm plotter (|PLTYPE| = 1), an entire frame is generated as identi-
fication. The top and bottom of the frame are a series of closely spaced horizontal lines. The

PLOTID is then printed three times in the center of the frame.

If the plotter is a drum or table plotter (|PLTYPE| # 1), the identification is printed once

at the very bottom of the paper within the bottom border.

After the identification is generated, the PL@TID is set to blanks. This insures that the

identification will be generated prior to the first plot only.
3.4.44.5 Design Requirements

Subroutines used: AXIS, PRINT.
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3.4.45 INTGPX (Search a List of Integers). ‘

3.4.45.1 Entry Points: INTGPX, INTGPT.

3.4.45.2 Purpose

Given a list of N integers, to find the index of the 1list item equal to ITEM (primarily used

to search a list of external grid point id's).
3.4.45.3 Calling Sequence

CALL INTGPX(LIST,N)
K = INTGPT (ITEM)

where:
LIST = 1ist of N integers, in arbitrary order - input.
N = number of entries in LIST - integer - input.
ITEM = integer for which a match is to be found in LIST - input.

3.4,45.4  Method

Search LIST using a linear search until a match for ITEM is found. Then the result (INTGPT)
is set equal to the index of LIST where the match occurs., If no match is found, the result is

set = 0.

3.4.45.5 Design Requirements

INTGPX must be called before INTGPT is used. As long as LIST does not change location and

the value of N does not change, INTGPX need not be called again,
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3.4.46  INTLST (Interpret a List of Integers).

3.4.46.1 Entry Point: INTLST.
3.4.46.2 Purpose

To interpret a list of integers and/or pairs of integers separated by the word TP or THRU.
3.4.46.3 Calling Sequence

CALL INTLST(LIST,N,SIGN,N1,N2)

where:
LIST - the list to be interpreted - integer - input.
N - index location of the next list item(s) to be interpreted - integer - input.

SIGN - sign (+1) of the interpreted integer or the first of a pair of integers -

output.

Ni - absoiute vaiue of the interpreted integer or the first of a pair of integers -
output.

N2 - absolute value of the second integer of pair of integers (= N1 if not a pair) -
output.

3.4.46.4 Method

SIGN = +1 if LIST(N) is positive or negative.
N1 = absolute value of LIST(N).

If LIST(N+1) # TP or THRU, then N2 = N1 and N is incremented by 1.

i

If LIST(N+1) = T@ or THRU, then N2

absolute value of LIST(N+2) and N is incremented

by 3.
3.4.46.5 Design Requirements

Initially, N must be set to the index of the first integer or integer pair to be interpreted
in LIST. If the 1ist is consecutive, N need not subsequently be altered until a new list is to
be interpreted. It is advisable that the value following the last item in LIST be set = 0 to

avoid the chance that it may equal TP or THRU.
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3.4.47 LINE (Draw a Line on a Plotter).

3.4.47.1 Entry Point: LINE.

3.4.47.2 Purpose

To draw a line on a plotter.

3.4.47.3 Calling Sequence

CALL LINE(X1,Y1,X2,Y2,PEN,@PT)
C@MM@N/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.

where:
X1,Y1 = starting point of the line - real - input.
X2,Y2 = terminal point of the line - real - input.
PEN = pen number or line density to be used - integer - input.
-1 to initiate the line mode.
@PT = <+1 to terminate a series of plot commands. integer - input.
0 to draw a line, .
/PLTDAT/

M@DEL = plotter model number - integer - input.

PL@TER = plotter number (i) - integer - input.

REG = x and y values defining the region in which the line is to be drawn - real -
input.

NPENS = maximum number of pens or line density possible for plotter i - integer - input.
3.4.47.4 Method

If the line to be drawn is entirely outside the specified region, the subroutine immediately
returns without drawing anything. If only part of the line is outside the region, only that
portion of the line within the region is drawn. The actual pen number or line density used will

be modulo the maximum number of pens or line density as follows:

PENX = PEN - NPENS* ((PEN-1)/NPENS)

Then LINEi is called. I
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3.4.47.5 Design Requirements

Generally, LINE should be called with @PT = -1 before any lines are drawn, even though it is
not necessary to specifically put all plotters in the Tine mode (e.g., plotter 3). Once this is
done, it need not be repeated unless the plotter has been put into some other mode (e.g., the

typing mode). If @PT # 0, all other arguments are ignored. Subroutine used: LINEi.
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3.4.48 LINEi (Draw a Line on Plotter i).

3.4,48,1 Entry Point: LINEi.

3.4.48.2 Purpose

To drew a line on plotter i.

3.4.48.3 Calling Sequence

CALL LINEi(X1,Y1,X2,Y2,PEN,@PT)

C@MM@N/PLTDAT/ - see PLTDAT Miscellaneous Table description section 2.5.

where:
X1,Y1 = starting point of the line - real - input.
X2,Y2 = terminal point of the line - real - input.
PEN = pen number or line density to be used - integer - input.
-1 to initiate the line mode.
@PT = <+1 to terminate a series of plot commands. p-integer - input.
0 to draw a line.
/FLTDAT/

M@DEL = plotter model number - integer - input.

PL@TER = plotter number - integer - input.

MAXLEN = maximum length of a line segment - real - input.

PRIGIN = x and y values of the current position of the pen (appliicable only to incre-

mental plotters) - real - input and output.
3.4.48.4 HMethod

If @FT # 0, all other arguments are ignored. If @PT = -1 and if applicable for plotter i, a
flag is set so that when LINEi is subsequently called with @PT = 0, the plotter will be put into
the line mode before drawing the requested line. If @PT = +1 and if applicable for plotter i, the
pen is raised. Then, no matter which plotter is being used the current sequence of plotter
commands is terminated. If @PT = 0, the line is drawn as a series of line segments, each of

maximum length MAXLEN,
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3.4.48.6 Design Requirements

Subroutines used: WPLTi.
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‘ 3.4.49 PRINT (Print a Title on a Plotter).
|
|

3.4.49.1 Entry Point: PRINT.

3.4.49.2 Purpose
To type a title on a plotter horizontally or vertically.
3.4.49.3 Calling Sequence

CALL PRINT(X,Y,XYD,CHR,N,@PT})
C¢MMPN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.

where:
X,Y - starting or ending point of the title to be typed (always left-to-right or

top-to-bottom) - real - input.

"

+1 if X = starting or ending point of the title - integer - input.
o -{12 if Y = starting or ending point of the title - integer - input.
‘ CHR - title to be typed (four characters/word - left adjusted followed by blanks) -
BCD - input.
N - number of words in the title - integer - input.

-1 to initiate the typing mode.
PPT -<+1 to terminate a series of plot commands. - integer - input.

0 to type a title.
/PLTDAT/
CNTCHR = number of plotter counts per character in the x and y directions - real - input.
3.4.49.4 Method

If PPT # 0, all other arguments are ignored and TIPE is called. Otherwise, each character
in the title (CHR) is separated and put into another array (C). This js done for each 20 words

of the title (80 characters), and TIPE is then called to type these characters.

3.4.49.5 Design Requirements

‘ Generally, one of the typing subroutines (PRINT, TIPE, TYPFLT, TYPINT, SYMBAL) should be
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called with @PT = -1 before any typing is attempted, even though it is not necessary to specifi- ‘
cally put all plotters in the typing mode (e.g., plotter 3). Unce this is done, it need not be
repeated unless the plotter has been put into some other mode (e.g., the line mode).

Subroutines used: TIPE.
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3.4.50 RDMgDX (Read a File Containing XRCARD Translations).

3.4.50.1 Entry Points: RDM@DX, RDM@DY, RDM@DE, RDW@RD.
3.4.50.2 Purpose

Tc read from a file or storage a record containing the subroutine XRCARD interpretation of

free field data cards (e.g., the PCDB data block).
3.4.50.3 Calling Sequence

CALL RDM@DX(FILE ,M@DE .W@RD)
CALL RDM@DY(A,M@DE ,WPRD)
CALL RDMBDE($n;,$n,$n3)
CALL RDW@RD
where:
FILE = GIN@ file name which is to be read - integer - input.
M@DE = storage location into which the XRCARD mode value is to be read - integer - output.
WPARD = 2 locations into which XRCARD card items are to be read - integer - output.
A = array which is to be "read" (instead of FILE) - integer - input.
n, = the FPRTRAN statement number defining the return at which numeric data are
interpreted (M@DE < Q).
n, = the FPRTRAN statement number defining the return at which alphabetic data are
interpreted (0 < M@DE < 1,000,000).
n; = the FPRTRAN statement number defining the return when the end of a logical card
is encountered (M@DE > 1,000,000).

3.4.50.4 Method

RDM@DX and RDM@DY are initialization calls for the file and core oriented options respectively.
For RDM@DE:

1. An XRCARD mode value is read into MPDE. If M@DE = 0, the end of a physical card
has been encountered, but not the end of a logical card. In this case, the record is ter-
minated (if FILE is being read). Then the first word of the next record or location is read

into M@DE.
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2. If MPDE < 0, the next word is read into WPRD(1). If M@DE = -4, another word is ‘
read into WPRD(2).

3. If 0 < M@DE < 1,000,000, BCD information follows as pairs of 4-character words. The
first two of these words are read into NEXT(1) and NEXT(2). If NEXT(1) is a blank or NEXT(2)
is a delimiter, the value of M@DE is decremented by one, and if M@DE is still greater than
zero, the next two words are read into NEXT(1) and NEXT(2). This continues until either
M@DE = O, or NEXT(1) is not a blank and NEXT(2) is not a delimiter. If MPDE does become

zero, step 1 is then re-executed.

4. If M@DE > 1,000,000, the end of a logical card has been encountered. If FILE is

being read, the current record is terminated.

For RDW@RD:

1. The two words now in NEXT(1) and NEXT(2) are stored in WPRD(1) and W@PRD(2).

2. M@DE is decremented by one. If M@DE is still gerater than zero, the next two
words are read into NEXT(1) and NEXT(2). If NEXT(1) is a blank or NEXT(2) is a delimiter,
this step is repeated until either M@DE = 0, or NEXT(1) is not a blank and NEXT(2) is not a

delimiter,
3.4.50.5 Design Requirements

RDM@DX or RDM@DY must be called before RDM@DE and RDWPRD. As long as FILE does not change
in value, and M@DE, W@RD, and A do not change Tocations, ROM@DX and RDM@DY need not be called
again. If ROMPDX is called, FILE must be opened and properly positioned by the calling program.
In addition, ROM@DE and RDW@RD cannct be called when FILE is closed. If an end-of-file or-record

condition is encountered, a fatal error occurs (see subroutine FREAD).
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‘ 3.4.51 SGINP (GIN@ for Unformatted Tapes).

3.4.51.1 Entry Points: SPPEN, SWRITE, SE@F, SCL@SE.
3.4.51.2 Purpose

To write unformatted BCD and binary tapes to drive NASTRAN plotters.
3.4.51.3 Calling Sequences

CALL S@PEN($n,PLTTP,BUFFER,LBUFF)

n -- FPRTRAN statement number defining the return if PLTTP is not available

for writing.

PLTTP -~ GIN@ file name of the plot tape. This may have two values: PLT1 - BCD plot
tape; PLT2 - binary plot tape - BCD - input.

BUFFER - Array in which the plot data transmitted during SWRITE calls are stored.

LBUFF - Length of the buffer array - integer - input.

. CALL SWRITE(PLTTP,DATA,LDATA,I@PT)
PLTTP - GIN@ file name of the plot tape - BCD - input.
DATA - Array of plot data (1 character/word, right justified, leading zeros).
LDATA - Length of the DATA array in words - integer - input.
0, potentially more data to be transmitted in this record.
IgPT - integer - input.

1, end of record with this data transmission.
CALL SEQ@F(PLTTP)
PLTTP - GIN@ file name of the plot tape on which a physical E@F will be written.
CALL SCL@SE(PLTTP)

PLTTP -~ GIN@ file name of the plot tape.
3.4.51.4 Method

SGIN@ stores data in BUFFER until I@PT = 1 or BUFFER is filled. It then transmits the data

. to a physical tape without any control words. The data are transmitted to SGIN@ 1 character (right
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justified, leading zeros) per word. SGIN@ packs these characters into full words. SGIN@ is in ‘
F@RTRAN on all machines. On the IBM 7094 it interfaces with GIN@; the Univac 1108 version uses
NTRAN; the IBM S/360 uses FPRTRAN I/@; and the CDC 6600 use XIPRTNS. See section 5 for details.

3.4.51.5 Design Requirements
Only one of PLT1 or PLT2 may be open at one time.

SPPEN must be called before SWRITE, SE@F, or SCL@SE.

PLT1 or PLT2 must be physical tapes if they are written on.
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3.4.52 STPL@T (To Initiate a New Plot or Terminate the Current Plot).

3.4,52.1 Entry Point: STPLOT.
3.4.52.2 Purpose

To initiate a new plot or terminate the current plot.
3.4.52.3 Calling Sequence

CALL STPL@T(PLTNUM)
C@MMPN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.

CPMMPN/XXPARM/ - see XXPARM Miscellaneous Table description, section 2.5.

where:
if nonnegative, the plot number
PLTNUM = - integer - input.
(if negative, terminate the current plot
/PLTDAT/
MPDEL = plotter model index - integer - input.
PL@TER = plotter number - integer - input.
REG = plot region parameters - real - input.
XYMAX = size of the paper (x,y) used, less the borders, in plotter units - real - input.
PLTYPE = plotter type - integer - input.
PLTAPE = plot tape - BCD - input.

0 if an end-of-file mark is to be written on the plot
tape after each plot
EQF = - integer - input.
1 if no end-of-file mark is to be written on the plot

tape after each plot

/Y. XPARM/
CAMERA = camera number (if applicable) to be used - integer - input.
BFRAMS = number of blank frames between plots - integer - input.
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Method

If PLTNUM is nonnegative:
1. Select the specified camera or create a setup record appropriate to the plotter

(CALL SELCAM).

2. Skip to a new frame (if applicable) and create the owner identification. If the
owner jdentification is generated by subroutine IDPL@T, re-execute step 1 and skip to a

new frame.

3. If appropriate to this plotter, insert the desired number of blank frames on film

only. If the camera specified is camera 2 (paper only), no blank frames are inserted.

4, If the plot number is nonzero, type this number in the upper left and right corners

of the picture.

If PLTNUM is negative:

1. Terninate the current plot tape record.

2. Close the current plot tape file (CALL SCL@SE).

3. If each plot is to be separated by an end-of-file mark (EFF = 0), write an end-of-

file on the plot tape {CALL SE@F).

Design Requirements

Subroutines used include: IDPL@T, SELCAM, SKPFRM, TYPINT, SCL@SE, SE@F.
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3.4.53  SYMB@L (Type a Symbol on a Plotter).

3.4,53.1 Entry Point: SYMB@L.,

3.4.53.2 Purpose

To type a symbol on a plotter.

3.4,53.3 Calling Sequence

CALL SYMB@L(X,Y,SYM,@PT)

COMMBN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.
COMMBN/SYMBLS/ - see SYMBLS Miscellaneous Table description, section 2.5,

where:
X,Y - point at which the symbol is to be typed - real - input.

SYM - two consecutive storage locations each containing an index into the SYMBLS

table - integer - input.

-1 to initiate the typing mode.
@PT - l+] to terminate a series of plot commands. - integer - input.

0 to type the symbol.
/PLTDAT/
M@DEL - plotter model number - integer - input.
PLOTER - plotter number (i) - integer - input.
/SYMBLS/
NSYM - number of symbols defined in the SYMBLS table - integer - input.

SYMBL(20,i) - character indices defining the symbols of plotter i - integer - input.
3.4,53.4 Method

If PPT # 0, all other arguments are ignored and TYPEi or DRWCHR is called. Otherwise, an
alternate symbol index (SYMX) is calculated modulo NSYM for each index in SYM and is used as the

actual symbol index, as follows:
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SYMX = SYMj - NSYM*((SYMj_])/NSYM) , d=1,2.

Then TYPEi or DRWCHR is called for each symbol.

The reason for SYM being two indices is to enable the user to create any additional symbol
by combining any two of the valid symbols in the SYMBLS table. Note: any of the indices in SYM

may = 0. This would imply that a new symbol is not being created.

3.4.53.,5 Design Requirements

Generally, one of the typing subroutines (PRINT, TIPE, TYPFLT, TYPINT, SYMB@L) should be
called with @PT # -1 before any typing is attempted, even though it is not necessary to put all
plotters in the typing mode (e.g., plotter 3). Once this is done, it need not be repeated unless

the plotter has been put into some other mode (e.g., the Tine mode).

Subroutines used: TYPEi, DRWCHR.
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3.4.54 TIPE (Type a Line of Characters on a Plotter).

3.4.54,1 Entry Point: TIPE.
3.4.54.2 Purpose

To type a line of characters on a plotter horizontally or vertically.
3.4.54.3 Calling Sequences

CALL TIPE (X,Y,XYD,CHR,N,@PT)

COMMBN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.
CPMMPN/CHAR94/ - see CHAR94 lMiscellaneous Table description, section 2.5.
where:

X,Y - starting or ending point of the line to be typed (always left-to-right or top-to-

bottom) - real - input.

+1 if X = starting or ending point of the line.
XYD - - integer - input.
+2 if Y = starting or ending point of the Tine.

CHR - line of characters to be typed (one character/word - left adjusted followed by
blanks) - BCD - irput.

N - number of characters to be typed - integer - input.

-1 to initiate typing mode.
@PT -<+1 to terminate a series of plot commands, - integer - input.

0 to type a line of characters,

/PLTDAT/

M@DEL - plotter model number - integer - input.

PL@TER - plotter number (i)} - integer - input.

CNTCHR - number of plotter counts per character in the x and y directions - real - input.
/CHAR94/

CHAR - Section I of the CHAR94 table - BCD - input.
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3.4.54.4 Method

If @PT # 0, all other arguments are ignored and TYPEi or DRWCHR is called. Otherwise, for
each character to be typed, an index into the CHAR character set is found. This is done 80
characters at a time. If a character cannot be located, it is treated as a blank. For each set

of 80 character indices set up, TYPEi or DRWCHR is called.
3.4.54.5 Design Requirements

Generally, one of the typing subroutines (PRINT, TIPE, TYPFLT, TYPINT, SYMB@L) should be
called with @PT # -1 before any typing is attempted, even though it is not necessary to put all
plotters in the typing mode {e.g., plotter 3). Once this is done, it need not be repeated unless

the plotter has been put into some other mode (e.g., the line mode).

Subroutines used: TYPEi, DRWCHR.

3.4-91 (12-1-69)



SUBROUTINE DESCRIPTIONS

3.4.55 TYPEi (Type a Line of Characters on Plotter i).

3.4.55.1 Entry Point: TYPEi,
3.4.55.2  Purpose

To type a line of characters on plotter i horiziontally or vertically.
3.4.55.3 Calling Sequence

CALL TYPEi{X,Y,XYD,CHR,N,@PT)

C#MMBN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5,
COMMPN/CHARI4/ - see CHAR94 Miscellaneous Table description, section 2.5.
where:

X,Y = starting or ending point of the line to be typed (always right-to-left or top-to

bottom) - real - input.

+1 if x = starting or ending point of the line.
XYD - integer - input.
+2 if y = starting or ending point of the line.

CHR = indices of the line of characters to be typed (see description for TIPE, section

3.4.54) - integer - input.
N = number of characters to be typed - integer - input.

-1 to initiate the typing mode.
@PT =+1 to terminate a series of plot commands - integer - input.

0 to type a line of characters.

/PLTDAT/
XYMIN = minimum x and y values of the region in which the line is to be typed - real -
input,
XYMAX = maximum x and y values of the region in which the line is to be typed - real -

input.

CNTCHR = number of plotter counts per character in the x and y directions - real - input.
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/CHAR94/

CHRC@D = Section II, III, or IV of the CHAR94 table - integer - input.

3.4.55.4 Method

If @PT # O, all other arguments are ignored. If @PT = -1 and if applicable for plotter i, a
flag is set so that when TYPEi is subsequently called with @PT = 0, the plotter will be put into
the typing mode before typing the first character. If @PT = +1, the current sequence of plotter

commands is terminated.

Define:
LSTCHR = last legitmale character index for plotter i.
NCHR = number of character indices which must be changed for plotter i.
CHAR = NCHR pairs of character indices. The first index of each pair is the index

which must be changed, and the second index is the replacement index.

If N <0, it is assumed that one character is to be typed.

Each character index in CHR is checked against LSTCHR. If the index is greater than LSTCHR,

a blank is inserted at the corresponding point on the plot. Otherwise, indices are altered if

need be from CHAR and the character is typed.

No characters will be typed outside the region as defined by XYMIN and XYMAX.
3.4,55.5 Design Requirements

Subroutines used: WPLTi.
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3.4.56  TYPFLT (Type a Floating Point Number on a Plotter).

3.4.56.1 Entry Point: TYPFLT.
3.4.56.2 Purpose

To type a floating point number on a plotter, horizontally or vertically.
3.4.56.3 Calling Sequence

CALL TYPFLT (X,Y,XYD,V,FIELD,QPT)
C@MM@N/PLTDAT/ ~ see PLTDAT Miscellaneous Table description, section 2.5.
where:

X,Y - point at which the number is to be typed (always left-to-right or top-to-bottom)

- real - input.

+1if X = starting or ending point of the typed number.
XYD - - integer - input.
+2 if Y = starting or ending point of the typed number.

) - number to be typed - real - input.

FIELD - field width of the typed number. If FIELD > O, the number will be centered at
(X,Y). If FIELD < 0, the number will be typed starting or ending at (X,Y). If
[XYD| = 1 or 2, the number will be typed horizontally or vertically
respectively - integer - input.
-1 to initiate the typing mode.

@PT -q*1 to terminate a series of plot commands.} - integer - input.
0 to type the number,

/PLTDAT/
M@DEL - plotter model number - integer - input.
PLPTER - plotter number (i) - integer - input.

CNTCHR - number of plotter counts per character in the x and y directions - real - input.

3.4.56.4 Method

If @PT # 0, all other arguments are ignored and TYPEi or DRWCHR is called. Otherwise, the
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number of significant digits (NSIG) to be typed is determined.

If V > 0, the typed number will be unsigned. If FIELD > 4, the number of significant digits
typed will be at least = FIELD - 4. If FIELD < 4, NSIG = FIELD - 1.

If V < 0, the typed number will be signed. If FIELD > 5, the number of significant digits
typed will be at least FIELD - 5. If FIELD < 5, NSIG = FIELD - 2.

7

The number (V) is multiplied by some power of ten such that the product is between 10° and

108. It can then be expressed as an 8-significant digit integer. If the number is such that NSIG
digits cannot be typed without an exponent, a standard form is used: -X.XXXX ... + XX. Otherwise

the decimal point is adjusted and the exponent will not be printed.
3.4.56.5 Design Requirements

Generally, one of the typing subroutines (PRINT, TIPE, TYPFLT, TYPINT, SYMB@L) should be
called with @PT = -1 before any typing is attempted, even though it is not necessary to put all the
plotters in the typing mode (e.g., piotter 3). Once this is done, it necd not be repeated unless

the plotter has been put into some other mode (e.g., the line mode).

Subroutines used: TYPEi, DRWCHR.
3.4.56.6 Diagnostic Messages

If NSIG significant digits cannot possibly be typed in the field width (FIELD) specified,

the entire field will be filled with asterisks (**...*).
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3.4.57 TYPINT (Type an Integer Number on a Plotter).

3.4.57.1 Entry Point: TYPINT.
3.4,57.2 Purpose

To type an integer number on a plotter, horizontally or vertically.
3.4.57.3 Calling Sequence

CALL TYPINT (X,Y,XYD,NUM,FIELD,@PT)
C@MM@N/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5,
where:

X,Y - point at which the number is to be typed (always left-to-right or top-to-bottom)

- real - input.

+1 if X = starting or ending point of the typed number.
XYD - - integer - input.
+2 if Y = starting or ending point of the typed number.

]

NUM - number to be typed - integer - input.

+1 if the typed number is to be centered at (X,Y). If [XYD| =1 or 2, the number
will be typed horizontally or vertically, respectively.

-1 or 0, the number will be typed starting or ending at (X,Y). If FIELD = -1,

FIELD -
FIELD will be set to the number of digits typed by the subroutine; in this
case, FIELD must be a symbol in the call statement. - integer - input and
output.
-1 to initiate the typing mode.
@PT  -{+1 to terminate a series of plot commands.’ -integer - input.
0 to type the number.
/PLTDAT/

M@DEL - plotter model number - integer - input.

PLBTER - plotter number (i) - integer - input.

CNTCHR - number of plotter counts per character in the x and y directions - real - input.
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3.4.57.4 Method

If @PT # 0, all other arguments are ignored and TYPEi or DRWCHR is called. Otherwise, each
digit of the number is separated and used as character indices for the TYPEi or DRWCHR subroutines.

In addition, if FIELD < 0, FIELD is set = the number of digits printed.
3.4.57.5 Design Requirements

Generally, one of the typing subroutines (PRINT, TIPE, TYPFLT, TYPINT, SYMB@L) should be
called with @PT = -1 before any typing is attempted, even though it is not necessary to
specifically put all plotters in the typing mode (e.g., plotter 3). Once this is done, it need

not be repeated unless the plotter has been put into some other mode (e.g., the line mode).

Subroutines used: TYPEi, DRWCHR.
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3.4.58 WPLT1 (Write a Plotter Command for Plotter 1).

3.4.58.1 Entry Point: WPLTI1,
3.4.58,2 Purpose

To write a plotter command for plotter 1.
3.4.58.3 Calling Sequence

CALL WPLTT (A,@PT)
COMM@N/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.
C@MM@N/CHAR94/ - see CHAR94 Miscellaneous Table description, section 2.5.
where:

A(1) - x-coordinate (integer).

A(2) - y-coordinate (integer).

A(3) - annotation character index (a).

A(4) - control character index (ci).
A(5) - control character index (c;).
A(6) - control character index (cs).

0, if A is a plot command l

@PT - integer - input.

1, if a series of plot commands is to be terminated ’

/PLTDAT/

EDGE - size of the x and y borders of the paper - real - input.
PLAT - GIN® file name of the plot tape to be written - BCD - input.

/CHAR94/

CHAR(60,3) - sections II, III, and IV of the CHAR94 character table - integer - input.

3.4.58.4 Method

If computer 1 (IBM 7094) is the computer being used, section Il of the CHAR94 table is used

as the characters written on the plot tape; if computer 4 (CDC 6600) section IV is used; if any .
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‘ other computer, section III is used.

The lower left ccrner of the paper is assumed to be at (0,0). Taking into account the x and
y borders, the true x and y coordinates are calculated. 'These coordinates are then separated into

four integer digits. The plot command is then set up and written as follows:

rbx4x3x2x1bby4y3y2ylbc]czbbc3babbbbb

preceeded by 35 blanks. The resulting plot command is 60 characters long.

r = record mark (character 49 in the CHAR94 table)
b = blank (character 48 in the CHARS4 table)

X; = x-coordinate digit

¥i = y-coordinate digit

¢ = control character

a = annotation character.

‘ 3.4.58.5 Design Requirements

Subroutine used: SWRITE.
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3.4.59 WPLT2 (Write a Plotter Command for Plotters 2 and 8)

3.4.59.1 Entry Point: WPLT2.
3.4.59.2 Purpose

To write a plot command for plotters 2 and 8.
3.4.59.3 Calling Sequence

CALL WPLT2 (A,@PT)
C@MM@N/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.
COMMPN/CHAR94/ - see CHAR94 Miscellaneous Table description, section 2.5,
where:

A(1) = x-coordinate (integer).

A(2) = y-coordinate {integer).

A(3) = annotation character index (a).

A(4) = control character index (c;).
A(5) = control character index (c,).
A(6) = control character index (cs).

0, if A = plot command
@PT = -integer - input.
1, if a series of plot commands is to be terminated

/PLTDAT/
AXYMAX - size of the paper (in plotter units) being used, less the border - real - input.
PLAT - GIN@ file name of the plot tape to be written - BCD - input.

/CHAR94/

CHAR(60,3) - sections II, III and IV of the CHAR94 table - integer - input.

3.4,59.4 Method

If computer 1 (IBM 7094) is the computer being used, section II of the CHAR94 table is used

for the characters written on the plot tape; if computer 4 (CDC 6600), section IV is used; if any ‘

3.4-100 (12-1-69)




UTILITY SUBROUTINE DESCRIPTIONS

. other computer, section III is used.

Assuming the true physical origin of the plotter to be at the center of the paper, the true
x and y coordinates are calculated. These coordinates are then separated into four integer digits.

A plot command is then set up and written as follows:
szx4x3x2x]Ysyy4y3y2y1bbbbbbbbc]c2ac3

preceeded by 96 blanks. The resulting plot command is 120 characters long.
X = character X (character 34 in the CHAR34 table)
Y = character Y (character 35 in the CHAR94 table)
s, = + or - character depending upon the sign of the x-coordinate.
s, = + or - character depending upon the sign of the y-coordinate.
X. = x-coordinate digit.
¥; = y-coordinate digit.
‘ b = blank (character 48 in the CHAR94 table).
¢. = control character.

a = annotation character.
3.4.59.5 Design Requirements

Subroutine used: SHWRITE.
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3.4.60 WPLT3 (Write a Plotter Command for Plotter 3).

3.4.60.1 Entry Point: WPLT3.
3.4.60.2 Purpose

To write a plot command for plotter 3.
3.4.60.3 Calling Sequence

CALL WPLT3 (A,@PT)
C@MM@N/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.
where:

A(1) and A(2) = 36 bit plot command set up by AXIS3, LINE3, or TYPE3, as 2 18-bit words

(right justified, leading zeros) - input.

0, if A = plot command
@PT = - integer - input.
1, if a series of plot commands is to be terminated ‘

/PLTDAT/
PLAT - GIN@ file name of the plot tape to be written - BCD - input.

MAXCHR - plot tape buffer size (number of characters) - integer - input.
3.4,60.4 Method

Each plotter command is 36 bits long (6 six-bit characters). Six of the 36 bits in A(1) and
A(2) are written on the plot tape until all 36 bits have been written. In addition, the number
of six-bit characters written in a record is calculated. When WPLT3 is called with @PT = 1, a
check is made to determine if the number of 6 bit characters written in the current record is
an integer multiple of the number of characters per word on the computer. If such is not the case,
an additional 36 bit command is written as many times as necessary until this condition does
exist before terminating the plot tape record. The command used will do nothing to affect the

generated plot.
3.4.60.5 Design Requirements

Subroutine used: SWRITE.
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3.4.61 GINPGIP (GIN@ Input/Output Routine).

3.4.61.1 Entry Point: GIN@IQ.
3.4.61.2 Purpose

GINPI@ executes the physical input/output operations for subroutine GING.
3.4.61.3 Calling Sequence

CALL GINPI@($n,@PCODE,BUFF)

COMMPN/GINGX/LGIN®X ,FILEX,E@R,PP ,ENTRY ,LSTNAM,N,NAME,,NTAPE ,XYZ(2) ,UNITAB(75) ,BUFADD(75),

NBUFF3,ERR@AR,NASECT .
n - F@RTRAN statement number defining return in the event of an I/@ error.
1, Rewind
2, Write one block
@PC@DE - (3, Read one block input - integer.
4, Backspace one block
5, Forward space one block
BUFF - Address of the block to be read or written.
FILEX - Unit number of file - integer - input.
NBUFF3 - Length of block to be read or written - integer - innut.
7, Abnormal completion of I/@ operation
ERR@R - <8, Physical end-of-file encountered inteqger - output.
9, Data transmission error
N@SECT - Number of sectors per block on FASTRAND drum (Univac 1108 only) - integer - input.

3.4.61.4 Method

The machine cell in /SYSTEM/ is tested. For the IBM 7094 or IBM S/360 computers, FPRTRAN REWIND

’

WRITE, READ and BACKSPACE operations are used. For the Univac 1108, the NTRAN routine is used.

3.4.61.5 Design Requirements

GINPIP is designed as an integral part of the GIN@ collection of routines and is to be

called only by GING.
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Since all input/output operations by GIN@ are made by GIN@I@, a charige to interface with a ‘

new or different operating system can easily be made by modifying GIN@GI@.
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3.4.62 EJECT (Automatic Page Eject)

3.4.62.1 Entry Point: EJECT
3.4.62.2 Purpose

Automatic line counting for printed output and new page initiation when pages are filled.
3.4.62.3 Calling Sequence

K = EJECT (LINES)
COMMPN /SYSTEM/ - see SYSTEM table description, section 2.4.1.8.
where:
LINES - Number of lines to be printed.
/SYSTEM/
MAXLIN - Mayimum number of Tines permitted per page.

LINCNT - Number of lines thus far printed on this page.

3.4.62.4 Method

If the number of lines already printed on this page (LINCNT) added to the number of lines
about to be printed (LINES) would be greater than the number of lines permitted per page
(MAXLIN), a new page is started (CALL PAGE1), the current line counter is set to the number

of lines to be printed (LINCNT = LINES), and the result of this function is set to 1 (EJECT = 1).

If the number of lines about to be printed (LINES) will fit on this page (LINCNT + LINES <
MAXLIN), the result of this function is set to 0 (EJECT = 0).

3.4.62.5 Design Requirements

If it is desired to force a new page to be started, simply set LINCNT = MAXLIN before

calling this function.
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3.4.63 PLAMAT (Material Property Utiiity for Two-Dimensional Elements in Piecewise Linear .

Analysis).
3.4.63.1 Entry Point: PLAMAT.
3.4.63.2 Purpose
To perform the fcllowing matrix operation:
[c1 = (A" [81 [A] ,

where [A] is equal to [U] (see the subroutine description for PREMAT and MAT, section 3.4.36.3,
for a definition of [U] with INFLAG = 2), and [B] is equal to a previously calculated material
properties matrix which is in common biock /PLAGP/. The result {C], which is symmetric, is stored

in common block /MATQUT/.
3.4.63.3 Calling Sequence

CALL PLAMAT

C@MM@N/PLAGP/GP (9) ,MIDGP ,ELID

C@MM@N/MAT IN/MATID, INFLAG,ELTEMP ,PLAARG ,SINTH,C@STH

C@MMPN/MAT@UT/G11,612,613,622,G23,G33,DUMMY (14)

where:
/PLAGP/
GP(9) = 3x3 material properties matrix calculated in a PLA element driver - real - input.
MIDGP = the material identification number associated with GP - integer - input.
ELID = the element identification number associated with GP - integer - input.
/MATIN/
MATID = the incoming material identification number - integer - input.
INFLAG
ELTEMP)= not used by PLAMAT.
PLAARG

3.4-106 (12-1-69)




UTILITY SUBROUTINE DESCRIPTIONS

SINTH = Sine of the material property orientation angle - real - input.
C@STH = Cosine of the material property orientation angle - real - input.
/MAT@UT/

Same as /MAT@UT/ with INFLAG = 2 as described in section 3.4.36.3 except only the first

six cells are used.
3.4.63.4 Method

This routine checks to see if the incoming material identification number (MATID) is equal to
the material identification number (MIDGP) which was used to calculate the material properties
matrix stored in /PLAGP/, If they are not equal, this routine calls MAT with INFLAG = 2 and
returns to the calling program. This will only happen in combination elements (TRIA1, TRIA2,
QUAD1, QUAD2) where there is a different material identification number used for the membrane and

plate properties. If they are equal, then the matrix operation described above is performed.
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3.4.64 WPLT4 (Write a Plotter Command for Plotters 4 Through 7).

3.4.64,1 Entry Point: WPLT4.
3.4.64f2 Purpose

To write plot commands for plotters 4 through 7.
3.4.64.3 Calling Sequence

CALL WPLT4 (A,@PT)
C@MMPN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.
where:

A(1) = command type (0 = control, 2 = line, 4 = position)

- integer,
A(2-N)

additional data used to generate the plot commands (contents and
input.
length, N, vary with command type)

0, if a plot command is to be generated
PPT - integer, input.
1, if the current command buffer is to be terminated

/PLTDAT/
PLTMDL = plotter model number - integer - input.
PLOTER = plotter number - integer - input.
PLAT = GIN® file name of the plot tape to be written - BCD - input.

3.4.64.4 Method

The resulting plot command varies in length, depending both on the command type and the amount
of necessary drum movement. If A(1) = 0 (control command), A(2) = number of control characters
in the resulting command (one character expressed as a right adjusted integer in each word of the

A array, starting in A(3)).

If A(1) = 2 or 4 (line or positioning command), the resulting plot command will begin with the
characters necessary to lower or raise the pen, respectively, unless the pen is already down or up,

respectively. A(2) and A(3) contain the number of X and Y half steps necessary to draw the line
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(with the pen down or up), while A(4) and A(5) contain pointers to two character strings needed to
draw the entire line except for the final half step. A(6) and A(7) contain the pointers needed to

draw the last half step of the Tine only. The pointers in A{4 - 7) will cause drum movements as

follows:
1 = +Y 9 = +Y/2 17 = +X/2, +Y
2 = +X, +Y 10 = +X/2, +Y/2 18 = =X, +Y/2
3=+ 11 = +X/2 19 = +X, -Y/2
4 = +X, -Y 12 = +X/2, -Y/2 20 = +X/2, -Y
5= -y 13 = -Y/2 21 = =X/2, -Y
6 = -X, -Y 14 = -X/2, -Y/2 22 = =X, -Y/2
7 = =X 15 = -X/2 23 = =X, +Y/2
8 = -X, +Y 16 = -X/2, +Y/2 24 = -X/2, +Y

The number of characters in a string is a function of the internal plotter model number, PLTMDL.

TL DI T
1t I’LH'I

L = 1, each string is three characters; if PLTMDL = 2 or 4, each string is two characters;

==}

and if PLTMDL = 3 or 5, each string is only one character.

As required, this subroutine will automatically initiate each plot tape record with the
necessary "conditioning, synchronizing, and start plot" characters, and terminate each plot tape

record with the necessary "stop plot" characters.
3.4.64.5 Design Requirements

The only incremental drum movements available for the CALCOMP drum plotter indicated as
PLTMDL = 1 are the first eight (8) as listed above. Therefore, when A(1) = 2 or 4, the values in
A(4 - 7) must be less than nine (9).

Subroutine used: SWRITE.
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3.4.65 WPLT9 (Write a Plotter Command for Plotter 9).

3.4.65.1 Entry Point: WPLT9,
3.4.65.2 Purpose

To write a plot command for plotter 9,
3.4.65.3 Calling Sequence

| CALL WPLT9 (A,@PT)
COMMPN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.
where:

A

10-character plot command (1 character per word, right justified, leading

zeros) - integer - input.
0 if A = plot command

@PT = integer - input.
1 if a series of plot commands is to be terminated ‘

/PLTDAT/

PL@T = GIN@ file name of the plot tape to be written - BCD - input.

3.4.65.4 Method

If @PT = 0, the 10 characters are written on the plot tape without any changes. If @PT =1,
two characters are appended to the current record:
628 (EXIT code) and 618 (N@P code).
3.4.65.5 Design Requirements

Subroutine used: SWRITE.
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3.4.66 WPLT10 (Write a Plotter Command for the NASTRAN General Purpose Plotter).

3.4.66.1 Entry Point: WPLT10.
3.4.66.2 Purpose

To write the plotter commands for the NASTRAN general purpose plotter.
3.4.66.3 Calling Sequence

CALL WPLT10 (A,@PT)

COMMBN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.

where:

p-J
—~
—
~
i

plct mode index

>
—
N
~
1]

control index

A(3) = Xy = x~-coordinate

- integer - input.

A(4) = ¥y = y-coordinate
A(5) = X, = x-coordinate
A(6) = Yy = y-coordinate
_{0 if A = plot command l ) )
@PT = - integer - input.
1 if a series of plot commands is to be terminated,
/PLTDAT/
EDGE = size of the borders {x,y) in plotter units - real - input.
PLOT = GING file name of the plot tape to be written - BCD - input.
MAXCHR = plot tape buffer size {number of characters) - integer - input.

3.4.66.4 Method

Each plot command written is composed of 30 six-bit unsigned integers. The plot mode index,
4(1), and the control index, A(2), are the first two integers. The next 20 integers represent
the values in A(3-6). Each value is represented by five 6-bit integers, each integer being a

decimal digit of the decimal representation of the value as follows:
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dgddydydy

where the original integer value is given by

0

0%+ d].TO] + d2.102 + dy. 103 4,

.10 + d,.10

d 3 4

0

This representation is used so as to make it easy to recover the original integer values on any

binary computer. The last 8 characters are always zeros.

The end result is a plot command of the following format:

MCP4P3P2P]P0Q4Q3QZQ]Q0R4R3R2R]ROS4S35251$000000000
where:
M = plot mode index
C = control index
P, = decimal digit of the 1°% integer value

Lo
i

i decimal digit of the an integer vaiue '

rd

Ri = decimal digit of the 3 - integer value
Si = decimal digit of the 4th integer value
0 = zero

When WPLT10 is called with @PT = 1, the current plot tape record is filled with as many dummy
plot commands as is necessary to generate a fixed length record. The dummy plot command is made
of 30 zeros. This is done so that the plot tape can be read in F@RTRAN without having to worry
about variable length records as long as the plot tape buffer size (MAXCHR) is an integer multiple
of the number of characters per word on the computer on which the plot tape is being read (see

section 6.10.6 for further details).
3.4.66.5 Design Requirements

Subroutine used: SWRITE.
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3.4.67 PLTSET (Plotting Parameter Initialization).

3.4.67.1 Entry Point: PLTSET.

3.4.67.2 Purpose

Given the internal plotter and model numbers, to initialize the /XXPARM/ and /PLTDAT/ tables
as needed by the NASTRAN plotter software package.

3.4.67.3 Calling Sequence

CALL PLTSET
CAMMBN/XXPARM/ - see XXPARM Miscellaneous Table description, section 2.5.

COMMBN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.
where:
/XXPARM/
PBUFSZ = plot tape buffer size (number of words) - integer - output.
PAPSIZ = size of the paper to be used (inches) - real - input.
/PLTDAT/
M@DEL = internal plotter model number - integer - input.
PLPTER = internal plotter number - integer - input.
REG = plotting region parameters - real - output.

AXYMAX = size of the paper (x,y) used, less the borders, in plotter units - real - output.,

XYEDGE = size of the borders (x,y) in plotter units - real - output.

XYMAX = maximum useable x and y coordinate values on the plotter - real - output.

CNTSIN = number of plotter counts per inch of paper - real - output.

CNTCHR = number of plotter counts per character in the x and y directions - real - output.

PLTYPE = plotter type - integer - output.

PBFSIZ = plot tape buffer size (number of characters) - integer - output.
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3.4.67.4 Method

Using the internal plotter (PL@BTER) and model (M@DEL) numbers, the initialization needed to

properly use the NASTRAN plotting software is performed as follows:

1. Section 2 of /PLTDAT/, of which XYMAX, CNTSIN, CNTCHR, PLTYPE and PBFSIZ are a part, is

set to a duplicate of section PL@TER+2,

2. PBUFSZ of /XXPARM/ is then set to PBFSIZ/CHRWRD where CHRWRD = number of characters per

word on the subject computer,

3. AXYMAX and XYEDGE are calculated based upon the plotter type and/or paper size. If the
plotter is a table plotter (PLTYPE = +2 or -2), the borders are set up as 1/2 inch borders.
If the plotter is not a table plotter and has no typing capability (PLTYPE = -1 or -3),

the borders are set up as half the horizontal and vertical character sizes (CNTCHR/2).

Otherwise, the borders are set to zero.

4, The plotting region is then set to (0,0,AXYMAX(1),AXYMAX(2)). This region can be sub-

sequently altered by the module writer.
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‘ 3.4.68 DRWCHR (To Draw a Line of Characters).

3.4.68.1 Entry Point: DRWCHR.
3.4.68.2 Purpose

To draw a line of characters on a plotter, horizontally or vertically.
3.4,68.3 Calling Sequence

CALL DRWCHR (X,Y,XYD,CHR,NN,@PT)
CPMMBN/PLTDAT/ - see PLTDAT Miscellaneous Table description, section 2.5.

C@MMBN/CHRDRW/ - see CHRDRW Miscellaneous Table description, section 2.5,

where:
X,Y = starting or ending coordinate of the line of characters to be drawn (always left-to-
right or top-to-bottom) - real - input.
+1 if X = starting or ending point of the line
XYD = - integer - input.
+2 if Y = starting or ending point of the line
CHR = indices of the line of characters to be drawn (see subroutine TiPE) - integer -
input.
NN = number of the characters to be drawn - integer - input.
-1 to initiate the line mode.
@PT =¢+1 to terminate a series of plot commands. ) - integer - input.
0 to draw a line of characters.
/PLTDAT/
REG = plot region parameters - real - input.

XYMAX = size of the paper (x,y) used, less the borders, in plotter units - real - input.

EDGE = size of the border (x,y) in plotter units - real - input.

CNTCHR = number of plotter counts per character in the x and y directions -~ real - input.

/CHRDRUW/

‘ LSTIND

1]

index of the last character which can be drawn - integer - input.
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CHRIND = indices into XYCHR used to locate the data needed to draw characters - integer .

- input.

XYCHR

lines which must be drawn to produce alphanumeric characters - integer - input.
3.4.68.4 Method

If @PT = 0, all other arguments are ignored and LINE is called. Otherwise, the characters
are drawn. The width and height of each character position are assumed to be integer multiples
of 8 and 16, respectively. The size of the drawn character will be this integer multiple of 6.
The remaining space in each character position is used as the horizontal and vertical spacing.

No character will be drawn outside the region specified in REG.
3.4.68.5 Design Requirements

Subroutine used: LINE.
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3.4.69 FNDPLT (Determine the Internal Plotter and Model Indices).

3.4.69.1 Entry Point: FNDPLT.
3.4.69.2 Purpose

Given the external name and model of a plotter, to determine the corresponding internal

plotter and model numbers used by the NASTRAN plotting software package.
3.4.69.3 Calling Sequence

CALL FNDPLT (PL@TER,M@DEL ,PLTNAM,PM@DEL)

where:
PL@TER = internal plotter number - integer - output.
M@DEL = internal model number - integer - output.
PLTNAM(2) = external plotter name - BCD - input.
PMPDEL(2) = external model name - integer or BCD - input and output.

3.4.69.4 Method

PLTNAM and PMPDEL are compared with an internal table of plotter names and models. When a
match is found, PLPTER and M@DEL are set to the corresponding internal plotter and model numbers.
If a match is found only for the plotter name (PLTNAM), the model name for the first model appro-
priate to the matched model name will be used to determine PL@TER and M@DEL, and the model name
used will be stored in PMBDEL. If no match is found, PL@TER and MPDEL will be set to zero. See

section 3.1 for further details.
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3.4.70  PHDMIA (DMI punch routine)

3.4.70.1 Entry Points: PHDMIA, PHDMIB, PHDMIC, PHDMID

3.4.70.2 Purpose

Writes DMI bulk data card images on a FPRTRAN unit for small real matrices.

3.4.70.3 Calling Sequence

CALL PHDMIA - Initializes matrix

CALL PHDMIB - 1Initializes each non-null column

CALL PHDMIC - Collect each non-zero term of column

CALL PHDMID - Wrap up column

COMMPN /PHDMIX / N(2),C,IF@,TIN,T@UT,IR,IC,N@,KPP,NLP,ERN@,ICOL,IRD,XX

Communication area as follows:

N - Alphanumeric name of matrix, 2A4.
C - Alphanumeric string for continuation chaining, A3.
IFp - 1 for a square, non-symmetric matrix;

2 for a rectangular matrix;
6 for a symmetric matrix.

TIN - 1 (input to IFP will be single precision).
TOUT - 1 if IFP is to generate single-precision terms.
2 if IFP is to generate double-precision terms.
IR - Number of rows in matrix, Integer > 0.
IC - Number of columns in matrix, Integer > 0.

N@ - FPRTRAN printer output unit number (if NP < 0, no printing will be done;
if N@ > 0, the card images will be Tlisted on F@RTRAN unit N@ as well as

"punched").
KPP - 1, single-field DMI card images will be generated;
2, double-field DMI card images will be generated.
NLP - Number of data lines per page.
ERN@ - 0, no errors were detected;

(output) 1, more than 9999 card images for a single matrix were requested.

ICBL - Current column number.
IR - Current row number.
XX - Current value of matrix term as a single-precision floating point number.
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3.4.70.4 Method
To use this routine, carry out the steps below after loading the common block.

1. For each matrix, CALL PHDMIA. A1l data items in /PHDMIX/ must be Toaded except
ERND (output), ICAL, IRP and XX.

2. For each non-null column, do the following:

a. Load ICAL, IRP and XX with data corresponding to the first non-zero term
in the column.

b. CALL PHDMIB

c. For any other non-zero terms in the column, load IRP and XX and

d. CALL PHDMIC

e. After all non-zero terms have been processed, CALL PHDMID to wrap up the

column.

Matrices will be punched on single-field DMI cards using a F8.1 format for the element

values if KPP = 1; double-field cards will be punched

‘ 3.4.76.5 Design Reguirements

A PUNCH file is assumed to exist on FPRTRAN unit 7.

using a 1PE16.8 field if KPP = 2,

3.4.70.6 Diagnostic Messages

None.
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3.4.71 HEAD (Plot Heading)

3.4.71.1 Entry Point: HEAD

3.4.71.2 Purpose

Creates heading blocks for plot frames.

3.4.71.3 Calling Sequence
CALL HEAD (T,N,L,V)

T - Type - 1 = STATIC
2 = MPDAL
3 = TRANSIENT
N - Deformation Number (0 = undeformed shape)
L - Load Case Identification Number
V - Value of eigenvalue or time.
3.4.71.4 Method
The TITLE, SUBTITLE and LABEL are picked up from /@UTPUT/ and plotted in the Tower left hand .
corner of the plot frame, followed by the plot identification line.

3.4.71.5 Design Requirements

The plotter software package must be available to this routine.

3.4.71.6 Diagnostic Messages

None.
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3.4.72 DELSET (Dummy Element Setup)

3.4.72.1 Entry Point: DELSET

3.4.72.2 Purpose

Modifies /GPTA1/ to accommodate any dummy elements present.

3.4.72.3 Calling Sequence
CALL DELSET

3.4.72.4 ethod

h

The ADUMi bulk data card information is picked up from the 46t thru 54th words of /SYSTEM/

where it was placed by IFS5P. The desired entries in /GPTA1/ are generated and inserted into the

53rd

thru 615t positions as required.
3.4.72.5 Design Requirements

A1l modules using /GPTA1/ should call this routine to insure that the dummy elements are

properly recognized.

3.4.72.6 Diagnostic Messages

None.
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3.4.73  HMAT (Heat Transfer Material Property Utility)

3.4.73.1  Entry Point: HMAT

3.4.73.2 Purpose

To obtain material property data for Heat Transfer element routines.

3.4.73.3 Calling Sequence

CALL HMAT (ID,Z)

ID - =0, set up call made by SMATA;
> 0, element identification number on calls made by element routines.
Z - Working core.

3.4.73.4  Method

1. Initialization call (ID = 0)

Read into core all MAT4 and MAT5 cards and check for any duplicate identification
numbers.

2. Element Routine calls (ID > 0)

If previous call had the same request data, return to the calling routine.
Otherwise, Took up the desired material data in core, extract the desired
information, and return to the calling routine.

3.4.73.5 Design Requirements

Working core must be sufficient to hold all of the MAT4 and MATS data. Utility routines
PRELPC and BISRCH are used.
3.4.73.6 Diagnostic Messages

Messages 3002, 3008, 2157, 3062 and 2156 may be issued.
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3.4.74 BISRCH (Binary Search)

3.4.74.1 Entry Point: BISRCH

3.4.74.2 Purpose

To perform a binary search on a list of sorted data.

3.4.74.3 Calling Sequence
CALL BISRCH ($n ID,BUF,L,KN,JP)

n - FPRTRAN statement number defining the return to be taken in the event
a match is not found.

ID - Word to match with first word of entry.
BUF - Array to be searched.

L - Length of each entry of array.

KN - Number of entries in BUF.

JP - Pointer returned to calling program. This pointer gives Lhe first
word of the matching entry in the array.
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3.4.74.4  Method

A standard binary search algorithm is used as shown below:

Jd=L-1
KLP=1
KHI=KN

K=g{ KLB+KHI+1

J=K*-30  |e
4
<0 >0
< D-BUF,
! j
Y
Jp=J
RETURN
KHI=K KL@=K
(7 - 3
0 1,/”:ii\:\‘\\\ 0
I < THT-KLP-1 D—
JP=J
RETURN 1
Ng YES
\ 2
K=KL@ K=KHI

KL@=KHI
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l 3.4.74.5

None.

Design Requirements

3.4.74.6 Diagnostic Messages

None.

UTILITY SUBROUTINE DESCRIPTIONS
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3.4.75 FPRFIL (File Unit)

3.4.75.1 Entry Point: F@RFIL

3.4.75.2  Purpose

To extract the logical unit to which a given GIN@ file name belongs.

3.4.75.3 Calling Sequence

INTEGER F@RFIL
NUNIT = F@RFIL(NAME)

NAME - GIN@ file name

3.4.75.4  Method

FARFIL searches the FIST for the GIN@ file name. When a match is found, the internal unit
number is either /XXFIAT/ or /XFIAT/ and is extracted and returned through the function name

as in integer.

3.4.75.5 Design Requirements ‘

None.

3.4.75.6 Diagnostic Messages

Message 2179 may be issued in the event that the requested GINP file name cannot be

found.
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3.4.76 DADPTB (Double Precision Vector Dot Product)

3.4.76.1 Entry Point: DADQTB

3.4.76.2 Purpose

To compute the scalar inner product of two vectors in double precision.

3.4.76.3 Calling Sequence

DPUBLE PRECISIPN DAD@TB, A(3),B(3),C
C = DADPTB(A,B)

3.4.76.4 Method

3.4.76.5 Design Requirements

None.

3.4.76.6  Diagnostic Messages

None.
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.77 DAXB (Double Precision Vector Cross Product)

77.1  Entry Point: DAXB

77.2  Purpose

To compute the vector product of two vectors in double precision.

77.3 Calling Sequence

D@UBLE PRECISI@N A(3),B(3),C(3)
CALL DAXB (A,B,C)

.77.4  Method
> > >
D = AXB
-> >
cC& D
77.5 Design Requirements

-> > >
C may overlay A or B in core.

77.6 Diagnostic Messages

None.
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.78 SADBTB (Single Precision Vector Dot Product)

78.1 Entry Point: SAD@TB

78.2  Purpose

To compute the scalar inner product of two vectors in single precision.
78.3 Calling Sequence

DIMENSI@N A(3),B(3)
C = SADPTB (A,B)

78.4  Method
c g A.B
j=1 10
78.5 Design Requirements

None.

78.6  Diagnostic Messages

None.
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3.4.79  SAXB (Single Precision Vector Cross Product)

3.4.79.1 Entry Point: SAXB

3.4.79.2 Purpose

To compute the vector product of two vectors in single precision.

3.4.79.3 Calling Sequence
DIMENSIQN A(3),B(3),C(3)
CALL SAXB (A,B,C)
3.4.79.4 Method
> > >
D = A X B
> ->
CED
3.4.79.5 Design Requirements

> -> >
C may overlap A or B in core.

3.4.79.6 Diagnostic Messages

None.
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|
| . 3.5  MATRIX SUBROUTINE DESCRIPTIONS.

3.5.1 BLDPK (Build a Packed Column of a Matrix).

3.5.1.1 Entry Points: BLDPK, BLDPKI, ZBLPKI, BLDPKN.
3.5.1.2 Purpose

To write a column of a matrix in NASTRAN packed format.

3.5.1.3 Calling Sequence

| If several different matrices are to be packed concurrently, the multi-column version is

used:

CALL BLDPK(TYPIN,TYP@UT,NAME,BLBCK,PPT,1)
CALL BLDPKI(A,I,NAME,BL@CK,@PT)
CALL BLDPKN(NAME,BL@CK,@PT,MCB)

‘ where:
|
|
|

BLDPK is an initiaiization call and is made once for each column to be packed.
BLDPKI s the call made to supply a single element of the column to be packed.
. BLDPKN is a call to terminate processing of the column.
| TYPIN - Arithmetic type of the elements to be packed (1 = real single precision, 2 = real
| double precision, 3 = complex single precision, 4 = complex double precision)- integer - input.
TYPBUT - Arithmetic type of the elements in the packed column - integer - input.
@PT = 'WRITE': GINP file name of data block where packed column will be written.
e -‘{QPT = 'WRTCPR': An array in core where packed column will be written.

BL@CK - An array of dimension > 20 for use by BLDPK and BLDPKI.

Input

"WRITE': The packed column will be written by GIN@.
pPT - Subroutine name

"WRTCPR': The packed column will be written in core.

A - An array of dimension 1, 2 or 4 (depending on TYPIN) where the element to be packed is

stored - real - input.
I - Row position of element to be packed - integer - input.

MCB - An array of dimension 7 where the trailer information about the matrix is accumulated.

If only one matrix is being packed, the single column version should be used as it is more

efficient.

COMMBN/ZBLPKX/A(4),1
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CALL BLDPK(TYPIN,TYPQUT,NAME,O0, @PT,0)
CALL ZBLPKI
CALL BLDPKN(NAME,0,PPT,MCB)

where:

BLDPK and its arguments are as defined above.
ZBLPKI is the call made to provide an element of the column to be packed. The element (A),
and its row position (I), are stored in /ZBLPKX/ by the user prior to each CALL ZBLPKI.

BLDPKN and its parameters are defined as above.
Note:
BLDPKN accumulates the following two words of MCB:

MCB(2) column number

MCB(6) number of words in the densest column

In the multi-column version, BLACK must be different for each matrix being vacked.

3.5.1.4 Method .

Format of a packed column (one logical record):

Row position of first non-zero element
Type of elements = TYP@UT

Not used Column header
Not used

Not used

First non-zero element
Row position of second non-zero element

or second non-zero element
Column body

Last non-zero element

16777215 (integer) = 24 "1" bits }Column trailer
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‘ Example:

Assume a column of a real single precision 19xN matrix is to be packed in real single

precision form:

Row Position Value Packed Format

1 0.0 4

2 0.0 1

3 0.0 Not used
4 1.0 Not used
5 2.0 Not used
6 0.0 1.0

7 3.0 2.0

8 4.0 7

9 5.0 3.0

10 6.0 4.0

n 7.0 .0
12 8.0 6.0

. 13 0.0 7.0

14 0.0 8.0

15 0.0 16777215
16 0.0

17 0.0

18 0.0

19 0.0

For each of the 16 possible combinations of TYPIN and TYPPUT, BLDPK sets switches for the
type of conversion to be used in packing. For the mylti-column version, these switches and
other pointers are saved in BLACK. BLDPKI restores the switches and pointers and moves the
element and its row position to /ZBLPKX/ then enters code common with ZBLPKI. If the element
is zero, an immediate return is given. If the element is the first non-zero element for the
column, the 5-word header is written followed by the element. Otherwise, the row position of
the current element is compared to the row position of the last element. If the difference is

unequal to one, the current row position is written. In either case, the non-zero element is

‘ written and return is made.
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3.5.1.5 Design Requirements

Let Ij and Ij+] be the rows positions of two elements subplied in successive calls to

BLDPKI or ZBLPKI. Then Ii+1 > Ii for all j of a column.

If PPT = '"WRTCPR', then the block NAME must be initialized orior to each call to BLDPK
(see PPNCPR).

If the single column version is used, subroutine PACK may not be called between calls to

BLDPK and BLDPKN.

MCB(2), MCB(6) and MCB(7) must be set to zero by the user prior to the first call of

BLDPKN for a matrix.

The exact format of a packed column is machine dependent. See Section 5 for details.
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II 3.5.2

3.5.2.1 Entry Point: PACK.

PACK (Pack a Column of a Matrix).

3.5.2.2 Purpose
To pack and write a column of a matrix.
3.5.2.3 Calling Sequence
COMMBN/PACKX/TYPIN,TYP@UT,I,N,INCR
CALL PACK(A,NAME,@PT,MCB)
A - An array where the elements of the column are stored in unpacked form.
@PT = 'WRITE', GIN@ name of the data block where the packed column will be

NAME - {written.
@PPT = 'WRTC@R', an array in core where the packed column will be stored.

§WRITE: Packed column will be written by GIN@. } Input

oPT - .

(WRTCOR: Packed column will be stored in core at NAME. Subroutine name

‘ MCB - An array of dimension = 7 where the matrix trailer information will be
accumulated.

TYPIN - Arithmetic type of the elements of the column stored at A (1 = real single
precision, 2 = real double precision, 3 = complex single precision, 4 = com-

plex double precision).

TYPQUT - Arithmetic type in which the elements are to be in packed form. Same conven-
tion as TYPIN.

I - Row position of the element stored at A(1).

N - Row position of the last element in the column stored at A.

INCR - Spacing of the elements in column stored at A in units of elements, e.g., if

real double precision elements are stored consecutively, INCR = 1.
3.5.2.4 Method

BLDPK is called to initiate activity for the column. For each element in the column, ZBLPKI

is called to perform packing and writing. BLDPKN is called to terminate activity for the column

‘ and update the matrix trailer.
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3.5.2.5 Design Requirements

See subroutine description for BLDPK, section 3.5.1.
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3.5.3 INTPK (Interpret a Packed Column of a Matrix).

3.5.3.1 Entry Points: INTPK, INTPKI, ZNTPKI.

3.5.3.2 Purpose
To read and interpret a column of a matrix in NASTRAN packed format.
3.5.3.3 Calling Sequence

If several different matrices are to be read and interpreted concurrently, the multi-column

version is used.
CALL INTPK($n,NAME,BL@CK,@PT,TYPQUT,1)
CALL INTPKI{A,I,NAME,BL@CK,@PT,EQL)

where INTPK is the initialization call and is made once for each column to be read and

interpreted.

INTPKI is the call made to read successive non-zero elements of the column. Each call to

INTPKI returns one non-zero element.

n - FARTRAN statement number defining return to be taken in the event the column is null.

@PT
NAME
OPT

'READ', GIN@ file name of data block where the matrix is stored.

'RDCPR', as array of core storage where the matrix is stored.

BLACK - An array of dimension > 20 for use by INTPK and INTPKI.

Input,

'READ' - The column will be read by GIND.
opT Subroutine name

'RDC@R' - The column will be read from core storage.

TYPRUT - Arithmetic type into which the elements are to be unpacked (+1 = real single
precision, +2 = real double precision, +3 = complex single precision, 4 = complex
double precision). If TYPPUT < 0, the sign of each non-zero element is to be

changed - integer - input.

A - An array of dimension 1, 2 or 4, depending on TYPPUT, where the non-zero element is to be

stored - real - output.
I - Row position of the non-zero element - integer - output.

EPL = 1 indicates last non-zero element in the column was read on the current call to

INTPKI, =0 otherwise - integer - output.
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If only one matrix is to be read and interpreted, the single-column version should be used

as it is more efficient.
C@MM@N/ZNTPKX /A(4), 1 ,EQL,EQR
CALL INTPK($n,NAME,0,@PT,TYP@UT,O0)
CALL ZNTPKI
where INTPK and its arguments are defined as above.

ZNTPKI is the call made to read successive non-zero elements of the column. One element (AY,
its row position (I), end-of-column indicator (EPL), and end-of-record indicator (E@R) are stored

in /INTPKX/ for each call to ZNTPKI.
E@L is defined as above.

E@R = 1 indicates the end-of-record has been read by ZNTPKI, = 0 otherwise (ZNTPKI buffers

ahead so that E@R will usually be one before E@L is one. E@R is always one when EQL = 1).
3.5.3.4 Method

INTPK reads the line header for the column. If @PT exits via RETURN 2, a null column exists

and RETURN 1 is made to the user. Otherwise, for each of the 32 combinations of TYPBUT and the
type of the elements in the cclumn, a switch for pickup and conversion of the elements is set.

For the multi-column version, this switch and other pointers are stored in BL@CK. For the single
column version, one buffer is read. INTPKI restores the switch and pointers and then enters code
common with ZNTPKI. A test is made to determine if a read is necessary (this is almost always
required in the multi-column version since only one element at a time is read). The non-zero
element is picked up, converted if necessary, and stored in /ZNTPKX/. Its row position is stored
in /INTPKX/. The next word in the column is now tested (a read being given first if necessary).
If the (integer) absolute value of this number is less than 16777215, the number is the row
position of the next non-zero element. If = 16777215, it is the trailer word and the last non-zero
element has been read. In this case EPL is set to 1. If > 16777215, the number is a real number
and the row position of the next non-zero element equals the current row position plus one. For
the multi-column version, A, I and EPL are moved from /ZNTPKX/ to the user, and the parameters are

saved in BL@CK.
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‘ MATRIX SUBROUTINE DESCRIPTIONS
3.5.3.5

Design Requirements

1. If @PT = RDC@R, the calling module must initialize NAME prior to each call to INTPK see
PPNCPR (section 3.4.13).

2. If the single column version is used, subroutine UNPACK must not be called during
interpretation of a column, i.e., subsequent to a call to INTPK and prior to a return from ZNTPKI

with EAL = 1.

3. The format of floating point words on computers which execute this program must be such

that any non-zero floating point word is larger in absolute value than the integer 16777215.

4. When using the single column version, if the user does not co