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Abstract

This article describes the structure and use of the GENSIS generator
program, This is a facility designed to automatically construct documen-
tation modules, COMMON blocks and a number of standard OLYMPUS subprograms -
COMMON variables and arrays can be reorganised simply by updating a Master
Index and running GENSIS, Regenerated modules are automatically incorporated
in the Standard Program File,
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PROGRAM SUMMARY

Title of Progham: GENSIS
Catalogue numben: ACEB

Program obitainable grom: CPC Program Library, Queen's University of Belfast,
‘ N.Ireland (see application form in this issue)

Computer: PRIME 750. Installation: Culham Laboratory. The program can be
used on any computer equipped with the OLYMPUS System, and IBM
support routines are provided.

Openating Sysitem: PRIMOS
Proghamming Language: ANSI Fortran 66

High Speed Stonage hequired: 3 PRIME segments of 64K words each
(Minimum size program)

No. of bits in a word: 32

Perniphenals used: disc

Number o4 Lines in combined progham and test deck: 7500

CPC Librany programs used (alternatives):
Catalogue No. Title Reg. Ln CPC

ABUF OLYMPUS
(ICL 4/470) 7(1974) 245
ABUJ OLYMPUS

(IBM 370/165) 9(1975) 51

ABUK OLYMPUS
(CDC 6500) 10(1975) 167
Kegwoada OLYMPUS, Fortran, Documentation, Automatic Code Generation,

Word-processing, Text formatting



Name of problem

The GENSIS generator is used to construct documentation modules, COMMON
blocks and other standard components of an OLYMPUS program, using as input

a free-format master index file, MINDEX. This enables the OLYMPUS conven-
tions to be maintained throughout the development phase with very little work
on the part of the programmer. It can also be used in the reorganisation of
existing non-OLYMPUS Fortran programs.

Method of solution

The MINDEX input file is read in A-format, and combined with a default file
on channel NOLYMP that contains standard installation-dependent and OLYMPUS
information. Strings are manipulated in both packed and unpacked form, and
a system-independent ASCII collating sequence is used for the alphanumeric
ordering of identifiers in indexes and COMMON blocks.

Restrictions on the complexity of the problem

GENSIS is written in OLYMPUS form in ANSI Fortran 66 and should run on any
type of computer system provided that the OLYMPUS system is installed and

that suitable character packing and unpacking routines are available, Versions
of these routines are provided for the PRIME and IBM computers, The table
sizes can be extended if required.

Typical running time

7.5 seconds/100 lines of input on the PRIME 750.



LONG WRITEUP

1. INTRODUCTION

Because OLYMPUS programs [1,2] have a well-defined standard structure (ref.
[3], denoted in the following by II), it follows that many 'house-keeping'
sections of a new program can be constructed automatically by the computer it-
self, thus relieving the programmer of tedious, unnecessary work. The OLYMPUS
FORTRAN GENERATOR has been designed for this purpose and the way in which it
is used is illustrated in Fig.l.

The programmer is simply asked to establish a Master Index File, MINDEX
which contains enough information about the program and the COMMON data
structure to allow the GENSIS generator to construct those sections of the
Standard Program File (SPF - see II) that depend on this information., MINDEX
itself can be in a convenient relatively-free format suitable for typing on-

line.

2. FILE CONSTRUCTED BY GENSIS

The published version of GENSIS constructs the following files:

1. Documentation TITLE Title page
INDSUB Index of subprograms
INDCOM Index of COMMON blocks
INDVAR Alphabetic index of COMMON variables
INDBLK Index of COMMON variables by block

2, COMMON blocks

RECORD
LABRUN
CLEAR

3. Fortran routines 5
1
2
.4 DATA
2
3

CLIST
ARRAYS

4, Fortran templates

.3 PRESET
5 AUXVAL

according to the format defined in II,

3. ADVANTAGES

During the development of the program one can add, remove or reorganize
COMMON variables and arrays, or change array dimensions, simply by updating
MINDEX and then running GENSIS to regenerate the appropriate modules which
will then be incorporated automatically in the SPF (Standard Program File),
The templates for PRESET and AUXVAL are used only during the initial con-
struction and on the Culham PRIME system it is arranged that these subroutines
are not afterwards overwritten by subsequent runs of GENSIS,

In principle it is now possible to exchange and publish OLYMPUS programs
in a more concise form than hitherto, since MINDEX is shorter and more con-
venient than those sections of the program that it generates. However for
the time being the full SPF format is provided (II, Table 1),



4, USING GENSIS

The user prepares a file MINDEX and then, on the Culham PRIME, types the
command

GENSIS MINDEX
when the relevant modules will be created.
GENSIS recognizes a number of keywords and phrases (in upper-case letters)
in MINDEX, and these are shown in Table 1. It analyses MINDEX in two stages 1

& 2 as indicated in the table, of which only Stage 2 is mandatory. Thus the
only essential key phrase is

INDEX OF COMMON BLOCKS

and this must follow those of Stage 1 if they are present. An example of a
short MINDEX file is shown in Fig.5. Here and in Table 1 only the underlined
characters are checked for.

GENSIS does not require the user to choose any particular columns for
input but entries should not extend beyond col.72. In general, one or more
blank characters delimit fields while completely blank lines terminate sections
of the MINDEX file. It is not in general necessary for the subprograms and
variables to be in any particular order. The generator will perform an alpha-
numeric sort according to the ASCII collating sequence and the order in the
various output modules will be that preferred by the OLYMPUS methodology.

4,1. Stage 1

The order of the keywords or phrases in Stage 1 is arbitrary but that
shown in Table 1 and discussed below is a logical one.

4.1.1 Title Page

The first group of 7 keywords in Table 1 is used to construct the title
page, examples of which are shown in II, Figs.2a and 2b.

PROGRAM

A name of not more than 12 characters including blanks, typed on the same
line.

TITLE

50 characters maximum, typed on the same line.
AUTHORS

50 characters maximum, typed on the same line.
ADDRESS

The default file OLYIND, of which an example is provided in the GENSIS
package, contains a standard address appropriate for the local installation.
If a different address is supplied, it will overwrite the default and should
contain lines of 30 characters maximum each,starting on the same line as the
keyword and terminated by a blank line.



FINAL

The default file OLYIND contains two alternative standard versions of
disclaimer information, corresponding to a preliminary or final published
status for the code, of which the Culham examples are shown in II, Figs., 2a
and 2b, The normal choice is the preliminary version, but the keyword FINAL
causes the version 2b for a published code to be selected.

DISCLAIMER

If an explicit disclaimer is provided it will overwrite either OLYIND
version. It should contain lines of 60 characters maximum, starting on the
same line as the keyword, and terminated by a blank line, The first non-blank
character will be printed in co0l.7 , so that if indentation is required a
dummy character should be inserted in this position and edited out afterwards.

VERSION

50 characters maximum, typed on the same line, This will be used in all
generated modules.

4,1.2 Index of Subprograms

The next group of 2 keywords, is used to construct the INDSUB module. The
key phrase

INDEX OF SUBPROGRAMS

should be followed by a series of l-line free-format entries, one for each
subprogram included in the program deck, in the form:

<decimal classification> <entryname(<parameters>)> <subprogram label>
Typical examples might be:

2,9 PSTAT Process executable statement
3.10 INOUTI(1) Input or output subroutine index

Blanks are used as delimiters, and the number of formal parameters (if any)
in brackets follows the entryname., The label defines the purpose and should
not exceed 44 characters. The order is arbitrary because the entries will be
sorted alphanumerically according to their decimal classifications using the
ASCII collating sequence, and appropriate subheadings will be automatically
generated.

The key phrase
ADDITIONAL SUBPROGRAMS

if present, should be followed by a second series of one-line entries in a
different, shorter format omitting the decimal classification:

<entryname (<parameters>)> <subprogram label>

again with blank as a delimiter, and the label not exceeding 44 characters.
A typical example might be

CONTRA(10) GHOST contour routine (see CLM-R177)
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This facility is intended for those subprograms that are referenced in the
program but are not provided in the deck itself. They may for example include
OLYMPUS routines, mathematical or graphical library routines, system routines
and so on., The decimal classification is omitted since it may have no meaning
in this case, and the order of the entries is not changed by sorting.

4,1,3 Array Dimensions

The key phrase

ARRAY DIMENSIONS

is followed by a sequence of entries, of which a typical example might be
MAXDIM = 100, NX

In the Index of Common Variables, analysed in Stage 2, arrays can have either
numerical or symbolic values. In the latter case the first parameter, 100,is
the explicit numerical size to be inserted in COMMON blocks while the second,NX,
is the symbolic size to be inserted in subroutine <5,3> ARRAYS,

e.g.
CALL RARRAY(B8HEFIELD , EFIELD, NX)

This enables a run to be made with less than the maximum array size, restric
ting the diagnostic printing to only those array elements that are actually
used in the run.

4.2, Stage 2

The key phrase
INDEX OF COMMON VARIABLES

is mandatory and must follow any key word or phrase in Stage 1. This key line
is followed by sequence of COMMON block indexes, each of which is preceded by
a sub-heading line with S as the first non-blank character, in the form:
S <decimal identification> <block subheading>
with the subheading not exceeding 44 characters, a typical example being:
S 2.1 Tokamak parameters
This must be followed by a second name line in the form:

COMMON /<block name>/< optional module name> /<optional VERSION>

tox exanple: COMMON /COMTOK /

or
COMMON /COMTOK /COMTKA/VERSION 1% MHH 1/0ct/82 Culham

If the module name is omitted it is taken to be the same as the block name,
Subsequently the individual entries for each variable or array should appear
in the format:

<type> <identifier(<dimensions>) <purpose>

with blank as a separator, and the purpose not exceeding 44 characters. The
variable type comprises one or two characters with C for complex, D for double
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precision, R for real, I for integer, L for logical, A for array.
Examples are:

R RIPMAX **Maximum ripple amplitude

RA Q(MAXMSH) Safety factor (defined at half points)
R AMASSI *Ion mass (AMU)

I NSPLIT Maximum number of splitting surfaces
RA CRAD(6,4,MAXIMP) Polynomial coefficient (radiation)

A single asterisk * causes the variable name to be included in NAMELIST NEWRUN
in subroutine <1.4>DATA, while a double asterisk causes it to be included also
in NAMELIST RESET.

The COMMON block indexes must be in decimal order, each preceded by its
subheading line and name line, and terminated by a blank line. Blank COMMON
is conventionally block [c9.0] and the name line should take a form such as:

COMMON/ /COMBLA/
where COMBLA is the module name.

Within each block the entries may be in any order and are sorted into the
preferred order by GENSIS, i.e. C, D, R, I, L with alphanumeric ordering
within each type.

The last key phrase is:

ADDITICNAL COMMON BLOCKS
and the intention is that this should be followed by details of all the variable
and array names that are referenced in the SPF but are not included in the
COMMON blocks that it contains. Each block is preceded by a sub-heading line,
which takes the shortened form:

S <block subheading>
with the subheading not exceeding 44 characters, and by a name line. The last

three characters of the block name will be used in the place of the decimal
identification when constructing the index INDVAR.

5. STRUCTURE OF THE GENERATOR PROGRAM

- The GENSIS package has the OLYMPUS Standard Program File (SPF) form shown
in paper II, Table 1 and the program runs under the control of subprogram <0, 3>
COTROL of the OLYMPUS control and utility package [1 2]. This package also

provides the COMMON blocks [C1.1]COMBAS and [C1.9]COMDDP and a number of utility
subroutines.

. Although not a physics program, GENSIS has the OLYMPUS structure and con-
Sists of 3 main parts whose functions are as follows:

1, Prologue Initialize data structure and read Stage 1 input

2. Calculation Read and process Stage 2 input

3. Output Generate and output the modules



The class 3 routines <3,2> GTITLE and <3,18> INOUTI that generate the title
page and subroutine index respectively are called directly from the Prologue,
as shown in Figs.2 and 3. All others are called by <3.1> OUTPUT, as shown
in Fig.4. The run only has a single step, after which it terminates.

The CPC Library program deck contains detailed indexes and other documenta-
tion, together with the MINDEX master index module to enable any necessary
modifications to GENSIS to be made using the program itself., However, many
extensions and adaptations can often be made by using the OLYMPUS EXPERT
facility described in Appendix 2 of the previous paper ([4], referred to as
III), and this method is to be preferred since it allows the SPF to remain
unaltered.

Utility routines are listed in Table 2, but their calls are not shown in
Figs.2-4., Those in Class Z are part of the SPF and are system-independent.
Routines that are system-dependent or may need to be modified are contained in
a SUPPORT package that is placed after the end of the SPF. The table also
indicates the OLYMPUS routines that are explicitly called.

Note that in order to conform to the rules of ANSI Fortran 66 [5] a dummy
main program is provided whose purpose is to reference all the COMMON blocks
and so ensure that all COMMON variables and arrays remain defined throughout
the run, This replaces the main program of the OLYMPUS package [2], and calls
a new OLYMPUS subprogram <0.,0> MASTER which for convenience is also provided
in the SUPPORT. If extra COMMON blocks are added they should also be included
in the main program.

The SUPPORT package contains a version of <0.2> MODIFY which sets the
appropriate channel numbers for the PRIME, and dummies which suppress OLYMPUS
messages. It also contains a specimen version of file OLYIND, Subroutine
AREAD uses a dialect Fortran statement which may need to be replaced for use
on other types of computer (although it is now part of ANSI Fortran 77).

Subroutines PACK and UNPACK are written in assembly language and versions
are provided for the PRIME and IBM computers. PACK is used to pack a sequence
of small integers, contained in an array, into successive bytes starting from
a given base address, while UNPACK is used to expand a string of bytes into
an array of small integers.

Most string manipulations are carried out using the 'hardware' character
representation of the computer, in either packed or unpacked form. Although
this is system-dependent, (two widely-used representations being ASCII and
EBCDIC), for most purposes it is unnecessary for GENSIS to know which repre-
sentation is being used. The collating sequence of blank, numeric digits and
upper-case alphabetic letters is important, however, because it affects the
order in which GENSIS places variable and array identifiers in the automatically
—generated COMMON blocks and indexes, and this should be the same on all com-
puter systems. The sequence adopted is:

(blank), (digits 0-9), (letters A-Z)

which is the same as that of ASCII, although the numerical values used are
different and the order of the special characters is not the same,

An 'internal' character set is constructed in §1.1 of <1,3> PRESET., The
array NHARD (1-MAXCHR) contains the hardware code, mapped against the internal
representation, and the array NINTRN (1-256) contains the internal code, mapped
against the hardware representation., These arrays can be used to convert from
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one unpacked representation to another using subroutine <Z19> COLATE. Con-
version from the packed hardware representation to the packed internal repre-
sentation is made using <Z20> ASCII which calls in sequence UNPACK, COLATE,
PACK. Currently MAXCHR = 47 corresponding to 10 digits, 26 letters, and 11
special characters including blank, The hardware code is stored in COMMON
blocks [C6.1] COMCHR and [C6.3] COMSPC, while the internal code is stored in
blocks [C6.2] COMINT and [C6.4] COMSPA,

5,1, Prologue

Subroutine <1.3> PRESET sets up character codes and strings, defines
parameters and buffer sizes, and clears buffers to blank,

Subroutine <1.4> DATA reads and analyses Stage 1 of the MINDEX input file,
searching for key words and phrases and packing the subsequent information
into the appropriate arrays. It terminates when a phrase beginning INDEX OF
COMMON is found,

Subroutine <1.5> AUXVAL establishes the actual or symbolic dimensions
to be used in generating the module C553 ARRAYS.

The construction of the TITLE and INDSUB modules is controlled by <1.8>
START, using a combination of the Stage 1 input data read by subroutine DATA
with standard and default data contained in a file OLYIND on channel NOLYMP.
This enables installation-dependent as well as OLYMPUS information to be auto-
matically included in the documentation modules,

5.2 Calculation

Subroutine <2.1> STEPON reads and processes the blocks of COMMON data,
calling the main routines shown in Fig.3., Each block should contain a sub-
heading processed by <2.3> HEAD, a COMMON name processed by <2,2.> COMNAM, and
a list of variables and arrays processed by <2,4>STORE,

5.3. Output
Subroutine <3.1> OUTPUT controls the generation and output of the remaining
modules, calling the main routines shown in Fig.4, The working of these routines

should be clear from the comments in the program listing.,

6. DATA STRUCTURE

In addition to the standard OLYMPUS COMMON blocks [C1.1] COMBAS and [C1.9]
COMDDP, there are 12 labelled COMMON blocks listed in Table 3. These are
contained in Section 2 of the SPF, and are referenced in Section 3 by C/ INSERT
statements. In order to compile GENSIS the necessary insertions must be made
either automatically or by hand,

Block [C4.1] COMCHN contains chaining variables and arrays that are used in
the alphabetic sorting and merging of identifiers in indexes and COMMON blocks.
Block [C4.2] COMVAR deals with the variable and array index, while block
[C4.3] COMBYT contains variables that define the numbers of characters in various
strings or fields,

Block [C5.1] COMIO contains a work area, buffers, together with size and
channel information. The hardware and internal character representations are
contained in blocks [C6.1] to [C6.4] as already explained in §5, while [C6.5]
COMCOL is concerned with conversion from one to the other,



Block [C6.6] COMKEY contains a number of keywords and buffers, [c6.8]
COMCNT contains counters and logical variables concerned with the files
under construction, and [C6.9] COMARR contains information about arrays.

7. TEST RUN

Section 4 of the SPF contains the MINDEX input file for a test rum,
shown in Fig.5, parts of the output being reproduced in Fig.6.
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Key Words and Phrases

PROGRAM
TITLE
AUTHORS
ADDRESS
FINAL
DISCLAIMER

VERSION

INDEX OF SUBPROGRAMS

ADDITIONAL SUBPROGRAMS

ARRAY DIMENSIONS

INDEX OF COMMON BLOCKS

ADDITIONAL COMMON BLOCKS

Notes

TABLE 1

Stage 1

(12 characters
(50 characters
(50 characters
(30 characters

(60 characters

(50 characters

Stage 2

Keywords must be in upper case

Only underlined characters are searched for
The starting column is arbitrary and blanks are ignored
Sections of information are terminated by a blank line

maximum)
maximum)
maximum)
maximum/line)

maximum/line)

maximum)



Table 2. Subsidiary Routines

GENSIS Program
Z1 SAME (6) Compare character strings L
Z2 FETCH(1) Fetch element from free list
Z3 ADFREE (1) Return element to free list
Z4 NFIND(4) Find specified character I
Z5 CREAD(4) Fetch card image
Z6 CWRITE(2) Qutput card image
z7 NCOLUM(4) Locate first or last non-blank character T
z8 SIZE (4) Convert symbolic dimensions
z9 COUNT(2) Count number of array elements
Z10 CONVRT (3) Convert unpacked characters to integer or vicet
Z11 ORDER Sort variables into alphabetic order versa
Z12 MERGE (4) Merge chains
Z13 CDRIL Construct *CDRIL* order
Z14 BEFORE (2) Compare order of character strings L
Z15 ADDRES Fetch address and disclaimer
Z16 BLANK (3) Clear array to blank
Z17 VALID(3) Check for valid Fortran identifier L
Z18 ASCEND(2) Check for ascending order
Z19 COLATE (4) Change collating sequence
Z20 ASCII(3) Convert to intermal collating sequence
z21 HDWARE (3) Convert to hardware collating sequence
SUPPORT Package

(Main) Defines all COMMON blocks
0.0 MASTER OLYMPUS master subprogram
0.2 MODIFY Modify basic data if required P
1.6 INITAL Dummy to suppress OLYMPUS message
4.1 TESEND Dummy to suppress OLYMPUS message
4.2 ENDRUN Dummy to suppress OLYMPUS message
Al AREAD(4) Read card image SIP
A2 APUNCH(2) Output card image SIP
A3l PACK (4) Pack character string Al
A3P PACK (4) Pack character string AP
A4I UNPACK (4) Unpack character string Al
A4P UNPACK (4) Unpack character string AP




OLYMPUS

[e e a]
B W

Ul
U3
Uls
Ule6
u17
U24

BASIC
COTEROL
EXPERT (3)
MESAGE (1)
BLINES(1)
RESETI (3)
RESETH(3)
RESETL(3)
COPYI(5)

Initialize basic control data

Control the run

Modify standard operation of program

Print 48-character message on output channel
Insert blank lines on output channel

Reset integer array to specified value

Reset Hollerith array to specified value
Reset logical array to specified value

Copy one integer array into another

Notes

The number of arguments is in brackets

IBM

YA
1}

= Assembler Language

Logical function
PRIME
= System dependent Fortran




€l.1
C1.2

C4.1
c4.2
C4.3

C5.1

Cé6.1
c6.2
C6.3
C6.4
C6.5
C6.6
C6.8
C6.9

COMBAS
coMDDP

COMCHN
COMVAR
COMBYT

COMIO

COMCHR
COMINT
COMSPC
COMSPA
COMCOL
COMKEY
COMCNT
COMARR

Table 3. COMMON Blocks

Basic svstem parameters
Development and diagnostic parameters

Chaining variables

1. General OLYMPUS Data
4. Housekeeping
Variable index
Displacements
5. I/0 and Diagnostics
I1/0 buffers
6. Text manipulation

Character code (hardware)
Character code (internal)
Special characters (hardware)
Special characters (internal)
Collating sequence

Character strings

Counters

Arrays



Documentation

COMMON
Blocks
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MINDEX
Master
Index

GENSIS
Generator

OLYIND
Default
File

Class 0
RECORD

Class 1

Prologue

Class 5
Diagnostics

Fig.1 Automatic Program Generation.

START
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GTITLE

3.18

INOUTI

2.3

HEAD

2.2

COMNAM

2.4

STORE
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i |
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0

Fig.2 Block diagram of Stage 1.
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Fig4 Block diagram of Stage 2 output.

2.3
HEAD
2.1 25
STEPON COMNAM
2l
STORE
Fig.3 Block diagram of Stage 2 input.
3.5
] CINDEX
- [36 37
VINDEX GINDEX
| [3z
COMMON QUTVAR
| [3m 39 38
GRECRD DECLAR QUTVAR
33 3.10 312
GLABRN DARRAY QUTARR
30
QUTPUT
| 3%
GCLEAR
I EXE
TEMPLT
- [36 38
GDATA QUTVAR
30
GCLIST
315
GARAYS




PROGRAM HERMES

TITLE 1-D tokamak transport code
AUTHOR M H Hughes

VERSION L*® MHH 1/Feb/79 Culham
FINAL

ARRAY DIMENSIONS
MATSIZ=5544

MAXU=312

MAXEQN=6

MAXMSH=572,NMESH2

NEQ=6

INDEX OF SUBPROGRAMS

1.1 LABRUN Label the run

1.2 CLEAR Clear variables and arrays

1.3 PRESET Set default values

1.4 DATA Data specific to run

1.5 AUXVAL Set auxillary values

1.6 INITAL Define physical initial conditions
1.8 START Start or restart the run

2.1 STEPON Advance one timestep

2.2 CDEFFS(3) Calculate transport coefficients
3.1 OUTPUT(1l) Control the output

3.2 DPRINT(Ll) Diagnostic printing

A.5 GAUS5(3) Tridiagonal solver

ADDITIONAL SUBPROGRAMS
MESAGE(l) Print 48-character message
DARRAY(3) Print double precision array

INDEX OF COMMON VARIABLES

S 2.1 Tokamak parameters

COMMON/COMTOK/

R RMAJOR ®*Major radius

RAWALL *wall radius

RALIM =*Limiter radius

BZ *Toroidal field

CURENT #*Tokomak current

NCOIL ®*e¢Number of toroical field colis
RIPMAX **Maximum ripple amplitude

D= DD DD

CLM-P 689

S 2.2 Plasma parameters
COMMON/COMPLS/

RA PE(MAXMSH) Electron pressure

RA PI(MAXMSH) lon pressure

RA PEOLD(MAXMSH) 01d value of *PE®

RA PIOLD{MAXMSH) 0ld value of =Ple

RA TE(MAXMSH) Electron temperature

RA TEOLD(MAXMSH) Previous value af Te
RA TI{MAXMSH) Ion temperature

S 3.3 Tridiagonal solver
COMMON/COMTRI/

DA BMATRX(MATSIZ) Block matrix

DA U(MAXU) Solution vector

DA OLDU(MAXU) 0l1d values aof =u=

DA RHS{MAXU) R.H.5. of equations

I MAXU Size of solution vector

I MATSIZ Size of block matrix

I NMATSZ (3*NMESH-2)*NEQ*NEQ

R THETA #Implicitness parameter

RA WEIGHT(MAXMSH) Interpolation weights
DA SCALEF{MAXEQN) Scale factors

DA CHI(MAXEQN,MAXMSH) Flux coefficient

S 4.1 Administrative variables

COMMON/COMADM/F ILADM/ VERSION 2* MHH 1/0ct/82
I NGAS **fFrequency for calculating warm neutrals
NLALPH #*e TRUE. iF alpha heating

NIMP #eNumber of Impurity specles

NHYD *Number of hydrogen species

(S o

S 9.1 Work areas for SETBLK
COMMON/ /COMBLN/
OA SUMA{MAXEQN) Sum of coefficients at j+1/2

OA DIFFA(MAXEQN) Difference of coefficients at j+1/2

DA SUMB(MAXEQN) Sum of coefficients at j-1/2

DA DIFFB{MAXEQN) Difference of coefficients at j-1/2

ADDITIONAL COMMON BLOCKS

S Baslc system parameters
COMMON/COMBAS/

I NSTEP Current step number

I NRUN Maximum number of steps

Fig.5 Test Run Input.

Culham
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C/ MODULE INDSUB

CcL INDEX OF SUBPROGRAMS

C

C VERSION 1* HHH 1/Feb/79 Culham

c

cL PROLOGUE CLASS 1

C LABRUN Label the run 1.1

C CLEAR Clear variables and arrays 1.2

C PRESET Set default values 1.3

C DATA Data speciflc to run 1.4

C AUXVAL Set auxillary values 1.5

C INITAL Define physical initial conditlons 1.6

C START Start or restart the run 1.8

c

cL CALCULATION CLASS 2

C STEPON Advance one timestep 2.1

C COEFFS(3) Calculate transport coefflcients 2.2

Cc

CL QuTPUT CLASS 3

C OUuTPUT(1) Control the cutput 3.1

C DPRINT(1) Diagnostic printlng 3.2

c

cL UTILITIES CLASS A

C GAUSS (3) Tridlagonal solver A.5

c

cL ADDITIONAL SUBPROGRAMS

C  HESAGE(1) Print 48-character message

C DOARRAY(3) Print double precision array

c

C/ HODULE INDCOM

Crmmmmme—c—cccc—cmamm————— i S -
CcL INDEX OF COMMON BLOCKS

c

C VERSION 1+ MHH 1/Feb/79 Culham

c

cL 1. GENERAL OLYMPUS DATA

C COMBAS gBaslic system paramelers cl.l
C COMDDP Development and dlagnostic parameters cl,

c

cL 2. PHYSICAL PROBLEM

C COMTOK Tokamak parameters c2.1
C COMPLS Plasma parameters c2.2
c

cL 3. NUMERICAL SCHEME

C COMTRI Tridiagonal solver c£3.3
c

cL & . HOUSEKEEP ING

C COMADH Administrative variables Ca.l
c

cL 9. BLANK COMMON

c work areas for SETBLK c9.1
c

cL ADDITIONAL COMMON BLOCKS

C COMBAS Baslc system parameters

[

C/ MODULE INDVAR

e Mmremcemeeieusmammsmsssccs-sece~ms-cassm=m=
cL ALPHABETIC INDEX OF COMMON VARIABLES

c

C VERSION 1@ MHH 1/Feb/79% Culham

c

C BMATRX(MATSIZ) Block matrix DA 3.2
c Bz *Toroldal fleld R 2.l
C CHI(MAXEQN,MAXMSH)

[ Flux caefficlent DA 3.3
C CURENT **Tokomak current R 2.1
C DIFFA(MAXEQN) oifference of coefficlents at §+1/2 DA 9.1
C DIFFB(MAXEQN) Difference of coefficlents at j-1/2 DA 9.1
C MATSIZ Size of block matrix 1 3.3
C  MAXU Size of selution vector I 3.3
C NCOIL ssNumber of toroidal fleld colls 1 2.1
C NGAS #sfrequency for calculating warm neutrals 1 a.l
C NHYD *Number of hydrogen specles 1 a.l
C NIWP ssNumber of impurity species I a.l
C NLALPH #e TRUE. if alpha heating L 4.l
C NHATSZ (3*NMESH-2)*NEQ*NEQ I 3.3
C NRUN Maximum number of steps I BAS
C NSTEP Current step number I BAS
C OLDU(MAXU) 0ld values of *U* DA 3.3
C  PE(MAXHSH) Electron pressure RA 2.2
C PEOLD(MAXMSH) 0ld value of ®PE® RA 2.2
C PI(MAXMSH) Ion pressure RA 2.2
C PIOLD{HAXMSH) 0ld value of *PI* RAR 2.2
€ RALIH sLimiter radius R 2.1
C RAWALL *wWall radius R 2.1
C  RHS(HAXU) R.H.S. aof equatlons DA 3.3
C RIPMAX seMaximum ripple amplltude R 2.1
C RMAJOR *Major radius R 2,1
C SCALEF (MAXEQN) Scale factors DA 3.3
€ SUMA(MAXEQN) Sum of coefflcients at J+1/2 0A 9.1
C SUMB(MAXEQN) Sum of coefficlents at j=-1/2 oA 9.1

Fig.6 Test Run Output.
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C/ COMMON
C/ MODULE COMTOK

Commmmmmamae e e cccccmcmae e e cmmcmmame s
cL cz2.1 Tokamak parameters
C VERSION 1°* MHH 1/Feb/79 Culham
COMMON/COMTOK/
R BZ , CURENT, RALIM , RAWALL, RIPMAX, RMAJOR,
1 NCDIL
C/ MODULE COMPLS
o S M e ey By - ———
GL c2.2 Plasma parameters
C VERSION 1+ MHH 1/Feb/79 Culham
COMMDN/COMPLS/
R PE 3 PEOLD , PI " PIOLD , TE " TEOLD
R TI
DIMENSION
R PE(52), PEOLD(52), P1(52), PIDLD(52),
R TE(52), TEOLD(52), TI(52)
C/ MODULE COMTRI
i e R R R S R e e e T R e e
cL C3.3 Tridiagonal solver
C VERSION 1* MHH 1/Feb/79 Culham
COMMON/COMTRI/
o BMATRX, CHI ’ oLou RHS N SCALEF, u ,
R THETA , WEIGHT,
I MATSIZ, MAXU NMATSZ
DOUBLE PRECISION
D BMATRX, CHI , OLOU , RHS , SCALEF, U
DIMENSION
D  BMATRX(S5544), CHI(6,52), oLDu(312),
D RHS(312), SCALEF(€), u(slz),

R WEIGHT(52)
C/ MODULE FILADM

Cmmmm s e e o oo P
cL Ca.l Administrative variables
C VERSION 2% MHH l/0ct/82 Culham
COMMON/COMADM/
I NGAS NHYD , NIMP
L NLALPH
LOGICAL
L NLALPH
C/ MODULE COMBLN
Cremsmcmmcccsccccccacccaconaena= i e
cL c9.1 Work areas for SETBLK
C VERSION 1% MHH 1/Feb/7% Culham
COMMON

D DIFFA , DIFFB , SUMA SuHB
DOUBLE PRECISION

D DIFFA , DIFF8 , SUMA SuM8
DIMENSION
o DIFFA(6), DIFFB(&), SUMA(§), SUMB(E)
Fig.6(iii) Contd.
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C/ MODULE INDBLK

Cammmmmmm————— e PR

cL INDEX OF COMMON VARIABLES

c

C VERSION 1* MHH 1/Feb/7% Culham

c

cL c2.1 Tokamak parameters

C VERSION 1% MHH 1/Feb/7% Culham

c COMMON/COMTOK/

c

c 8z *Toroidal fileld

C CURENT +*Tokomak current

C RALIM sLimiter radius

C RAWALL *wWall radius

C RIPHMAX ssMaximum ripple amplitude

C RMAJOR *Ma jor radius

C NCOIL ssNumber of toroidal field colls

[

cL cz.2 Plasma parameters

C VERSION 1% MHH 1/Feb/7% Culham

c COMHON/COMPLS/

[

C PE(MAXMSH) Electron pressure

C PEOLD(HAXMSH) 0ld value of ®*PE®

C PI(MAXMSH) Ion pressure

C PIOLD(MAXHSH) 0ld value of *PI*

€ TE(MAXMSH) Electron temperature

C TEOLD(MAXMSH) Previous value af Te

C  TI(MAXMSH) Ion temperature

[

cL c3.3 Tridiagonal solver

C VERSION 1* HHH L1/Feb/79 Culham

C COMMON/COMTRI/

C

C BMATRX(MATSIZ) Block matrix

C CHI(MAXEQN,MAXMSH)

c Flux coefficlient

C  OLDU(MAXU) 0ld values of *u®

C RHS(MAXU) ~ R.H.5. of eguations

C SCALEF(MAXEQN) Scale factors

C  U(HAXU) Solution vector

C THETA #Implicitness parameter

C WEIGHT(MAXMSH)} 1Interpolation welights

C MATSIZ Size of block matrix

C MAXU Size of solution vector

C NHATSZ (3*NMESH-2)*NEQ*NEQ

c

cL ca.l Administrative variables

C VERSION 2% HMHH 1/0cts82 Culham

c COMMON/COMADM/

c

C NGAS ssFrequency for calculating warm neutrals

C NHYD sNumber of hydrogen specles

C NIMP ssnumber of Impurlty specles

C HNLALPH «s TRUE. If alpha heating

C

CL c9.1 Work areas for SETBLK

C YERSION 1°* MHH 1/Feb/7% Culham

C COMMON

C

C DIFFA(MAXEQN) pifference of coefficlents at jel/2

C DIFFB(MAXEQN) pifference of coeffliclents at J-1/2

C  SUMA(MAXEQN) Sum of coefficlents at J+1/2

C SUMB(MAXEQN) Sum of coefficlents at j-1/2
Fig.6(ii) Contd.
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