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1. INTRODUCTION

This report describes a suite of SKAN routines for the IBM360 which have
been used, as the earlier version DTAV, in several modules of the AUS neutronics
scheme [Robinson 1975]. The suite was based on three requirements outlined
below,

(1) To ease the task of code authors desiring to use keyword data, e.g.
A=0.,1.,2.,3.
The SKAN input suite is a control program for the subroutine SCAN [Bennett &
Pollard 1967]. SCAN readily enables numeric and alphanumeric data to be read
from a card using the basic principle 'if you can read it then so should the
routine'. For example
{(t) 0.1 0.2 0.3 0. 0.
(ii) 21.E-1 2,-1 30.-2 0.EQ 0.E+D
{(iii) 0.1,0.280.3, 0.-0 0.+4+0 {special characters except as in(iv)areignored}‘

(iv) 0.1(0.1)0.3,2%0. (i.e. a(in steps of b)to ¢, nxof these nunbers)
punched freely on a card all represent the same numeric data. SKAN {keyword
SCAN) in addition, enables keywords to control data storage so that the order
of data becomes less important. For example, 3=0.1,0.2,0.3,2%0 would pick up
the same data as in the example above but would store them in elements A(L)
to A(5) respectively.

(2) To ease program aﬁd data checkout by providing labelled printer

dumps.
The DTADMP printer dump uses names and address of variables from the SKAN
table to label output. The extent of dump can readily be changed during run
time to suit the needs of the code user.

(3) To facilitate variable dimensioning features simply by setting up

addresses for arrays with non-fixed dimensions, e.g.
... A{MAXX,MAXY,MAXZ,MAXG) .
Arrays with variable dimensions are assigned addresses as part of COMMON. ‘The
COMMON may be (a) extensive and preassigned, e.g.
COMMON STORAGE (100000}
or (b) minimal for various fixed arrays, e.g.
COMMON N,MAXX,...,WK(100),S,
the remaining storage being procured dynamically using the VARRAY subroutine
of Cox & Pollard (Appendix A). Our variable dimensioned quantities for (a)
and (b) would then be stored as if we could write in FORTRAN. ..
{a) COMMON N,MAXX,...,WK{(100),S
COMMON A(MAXX,MAXY,MAXZ,MAXG),-.,



or {b) COMMCM N,MAXX,...,WK(100},S

COMMON HOLE (big enough to straddle program)

COMMON A (MAXX,MAXY ,MAXZ,MBXG) ,...
Of course, SKAN is much easier to use when variable dimensions are not
required; such a situation is described in Section 2. However, SKAN was
written basically for large code authors who would overlay the extensive
SKAN (and SCAN) routines with their own computational segments.

2. A SIMPLE CASE

To show the reader the data requirement, we begin with a simple program
to input (i) array A and vector x, (iil) case number and then (iii) to calculate
c=Ax,and (iv) to print c¢. The calculation begins after the case number is
supplied. For subsequent cases we need not input both A and x. The full
data would then be as follows {(using catalogued procedures available at the
AAEC Research Establishment). It is noted that the user's COMMON is supplied
in both the FORTRAN compiler input and the job input, as each prepares its
own independent table.

//Jobh card |
// BEXEC FORTGCLG,PLIB="AUS.POW3D"
//FORT.SYSIN DD *
C A SIMPLE PROGRAM TO CALC C=AX
COMMON NOCASE ,A(4, 4),X(4),C(4)
CALL PRELUD (NOCASE,l,4,IC) - this sets up SKAN table from data on unit 4
1 CALL SKaNw{0,1,IC,1,NK) - keyword read for data from unit 1
IF (NK.NE.1)GO TO 1
C ONE WORD PICKED UP SO MUST BE CASE NUMBER
DO 2 I=1,4
W=0.
DO 3 J=1,4
3 W=WHA{I,J)*X(J)
2 C(I)=w
WRITE (3,4)NOCASE,C
4 FORMAT ('bCASEbNO=',I4,'bC=',1P4E15.6) - b=blank
GO TO 1
END
/*
//G0O.FTO4F001 DD DSN=AUS.JPPSIMP,DISP=0LD
//GO.SYSIN DD #* |
$COMMON - user's COMMON is read onto unit 4



COMMON NOCASE,A(4,4) ,X(4),C(4)

if these data are not given then

$ previous unit 4 data are used
END - terminal indicators
$END
% DATA FOLLOWS - an * in column 1 designates
* - a comment card
A=4*1,4%2,4%3,4%4 X=0,1(0.1)0.4 = array data are given by columns
NOCASE=1
X=1.(2.)5.,8. NOCASE=2 ETC. - data are normally columns 1 to 72
J*
7/

From the example, note

(1) CALL PRELUD...
whose job it is to transfer

SCOMMON ... $END
data (if given) from unit 1 to unit 4 and Prepare the SKAN table (later also
to establish variable dimensions). Note also that the statement

(2) CALIL SKAN
which reads one (only) keyword and its data (hence the loop), is called
repeatedly. The rather unusual way of terminating input when only one word
is read is given here purely for simplicity of illustration. Normally, cert-
ain data options are designated as needing subsequent computation using the
$MOD... feature (Section 3.2). Keywords such as START and STOP may be added
to the SKAN table control to suit the requirements, and these typically START
the calculation and STOP the run. Let us now look more deeply into PRELUD
and SKAN,

2.1 PRELUD

The calling sequence is

CALL PRELUD (MIST,IT,ID,IC)
where MIST = first word of COMMON,

IT = input data unit number, probably 1,
ID = unit on which to find $COMMON...$END data
= PRELUD also transfers leading data from unit IT onto unit ID
if it begins $COMMON (columns 7 to 13 of a card) and terminates
SEND (columns 7 to 10 of a card),
IC = SKAN (and SCAN) card column pointer which must be passed on from

one routine call to the next as in Section 2.2.
Here {as elsewhere) input variables are underlined and output variables are

overlined.



The basic structure of $COMMON data (to be described more fully in
Sectibn 7} are
$COMMON
block 1 COMMON data including DIMENSION,REAL#8, INTEGER

$
blocks 2,384 Data for variable dimensions go here if reguired

-
.
-

Standard data to be taken as default (all of COMMON is first

block 5 zeroised), e.g. ERR=1.-4,MAX=100
{.
END - terminal indicator of block 5
block 6 SEND - terminal indicator of the lot.

Since the standard data may change from time to time, and later comparison

of runs is made easier if the data are listed, the keyword PRINTABLE sets the

block § data to print. In addition, if the keyword is repeated, the SKAN key-
word table is also printed. Regardless of the print option set here, the user

data supplied as input are always listed although such input may be turned off

(see Section 3.4).

NOTE = variable or keyword name terminates at the last card
column and must not continue from the end of one card to

the beginning of the next,

2.2 SKAN
The calling seguence for keyword use is
CALL SKAMN(0,IT,IC,NOP,NK) , where
IT = input data unit number, probably 1,
IC = card column pointer on exit, e.g. for a card punched from column 1
A=1.b gives IC=5, (the user may call in a fresh card with IC=73)
1 - ;eek next keyword and data including possible 'filling'
NOP ={ 0 - seek next keyword only and don't read trailing data
-1 - seek next keyword and data without ‘filling' , and
NK = number of *4 words of core filled by data as supplied e.g.
A=1.,2.would give NK=2 (or 4 if A is REAL*B) .
When data are undersupplied, e.g.
with COMMON A(10) ,B(10)
and A=3%] ,3%2 B=10%*3



then four elements of A (A(7)-A(10)) would not be filled (with zeros) unless
NOP=1 and certain data options are met (Section 3.4). Normally filling does
not take place unless set so that, for the simplest use, NOP=1 and NOP=-~1
are effectively equivalent.

In the example above, A is designhated the current keyword and B the
interruptive keyword. Attributes of these keywords can be determined from a
labelled COMMON area

COMMON/SKANLK/LK(S),KOP,LINK[,LAST,NSKIP]
where we would have

LK{1-2)="Abbbbbbb', name

LK(3) =1 » *4 address relative to lst COMMON

LK({(4) =10 + *4 length

LK(5) = 2 . mode (1=INTEGER,2=REAL*4,3=REAL*8,4=alphanumeric)

KOP = 0 » option (set different from 0 with $MOD - Section 3.2)
LINK =5 ¢+ table position of interruptive keyword passed from

one SKAN call to the next (the table contains three
preset keywords - see Section 3.1)
and LAST and NSKIP (normally not required) are table position of current key-
word and nunber of data words skipped over in locating current keywora respect-

ively. LINK is passed from each SKAN call to the next.

The statement

CALL SKAN(0,IT,IC,0,NK)
is used to seek out the next keyword in the input data stream (without reading
any trailing data). After a data inconsistency in the program, it may be de-
cided to use the above feature to 'thumb through' to the next problem starting,
say, with the keyword BEGIN. A following call with

CALL SKAN(O,IT,IC,1,NK)
- will pick up from the last keyword (BEGIN in our example). However, memory of
the keyword may be flushed out with the simple link destroying statement

LINK=0 .
In any case when NOP=0 is used, SKAN will not move away from a keyword unless
the link is destroyed as indicated.

3. THE SIMPLE CASE MODIFIED

Let us see what modifications are required for the simple case described
in Section 2 if we want the calculation to begin with the keyword START and
the run to terminate with the keyword STOP. The calculation is now'done in

double precision. The following data are required:



//Jcbh card
/7 BXEC FORTGCLG,PLIB='AUS.POW3D'
//FORT.SYSIN DD *
C THE SIMPLE CASE MODIFIED
COMMON/SKANLK/LK(S),KOP,LINK - note the labelled COMMON
DIMENSION C(4)
REAL*8 A,X(4).,C - not necessary to present this way
COMMON CASE(2),A(4,4),X%,C
CALL PRELUD (CASE,1,4,IC)
1 CALL SKaN(0,1,1IC,1,NK)
IF (KOP.EQ.0)GO TO 1
Go TO (11,12),KOP
STOP - end of file would STOP here as it
returns KOP=9290
C START
11 Do 2 I=1,4
W=0.
Do 3 J=1,4
3 W=W+A (I,J)*X{J)
2 C{I)=W
WRITE(3,4)CASE,C - CASE is set to alpha with $MOD
4 FORMAT (1X,2A4,',bC=",1P4E15.6)
GO TO 1
C STOP
12 WRITE(3,5)
5 FORMAT ('0OSTOP RUN')

STOP
END
/*
//GO.FT04F001 DD DSN=AUS . JPPSIMPA, DISP= (NEW,CATLG) ,
/7 UNIT=SYSDA,SPACE=(TRK, (2,2)),
// DCB=(RECFM=FB,BLKSIZE=880,LRECL=BO)

//GO.SYSIN DD *
SCOMMON
DIMENSION C(4)
REAL#*8 A,X(4),C
COMMON CASE (2),A{4,4).,%,C
$



$MOD(START,,,,1),(STOP,,,,2),(CASE,,,4,)$
PRINTABLE
*STANDARD DATA
X=4%1 CASE=THISJIOB
END

SEND - note, still columns 7 to 10
*DATA FOLLOWS
A=4*],4%2,4%3,4*4 X=0.1(0.1)0.4 CASE=AX START
X#C CASE=AMX START ##COMMENTS HERE
STOP
/*
/7

From the example, note the use of

(1) GO TO (11,12),KOP
to change the program flow following keywords START and STOP respectively,

(2) s$MOD...S
data which extend (or modify) the SKAN keyword table and

(3y # ,
which is used to extract data from keyword storage, etc.

3.1 XOP Feature

The general philosophy behind SKAN is that there is a bulk of trivial
data (MAX=100 for example) which need no computation to follow ~ they simply
set up part of the data requirement. For this type of data the default value

Kopr=0
is returned from SKAN, which needs no special information beyond $COMMON...S.
Other data exist, however, which require some, or a lot, of computation to
follow. For example, it may be necessary to set up some program 'flags®
fellowing data, say

QUTPUT PRINT,AUS 10,
Oxr we may perhaps want to begin an extensive calculation of neutron diffusion
following data, say

START .
When computation is to follew (or a variable is alphanumeric), it is necessary
to supply $MOD...$ data to extend or modify the SKAN table prepared from
$COMMON...$ information. Basically the keywords are given option numbers,
KCP=1,2,..., so that a simple computed GO TO can be used to separate out the

different requirements following detection of different data.



The SKAN table, after PRELUD use, containg three built-in leading

entries ('reserved keywords')

SKANEXTV - used by SKAN for normal SCAN use (Section 4)
END - which returns KOP=9993
ENDOF ILE - which is set up by an end of file condition and

which returns KOP=9990
so that in this example an end of file {(or END) will cause a program STOP.

3.2 S$MOD Feature

The $MOD data extend or modify the basic SKAN keyword table. The data
consist of possible successions of modifications enclosed in parenthesis
specified between $MOD and $. A single modification congists of the data
(following the style of LK{l} to LK(6) of Section 2.2)

(NAME, [ IADR], [LGH] , [MODE], {KOP])
where NAME = a 1 to 8 alphanumeric character keyword name (may be a variable

already in the table)
x4 address relative to first COMMON;
or keyword name, in which case its address is used;

IADR or [not givenl, in which case the entry is the address

already given if NAME is a modification or 0 if NAME is

an extension.
LGH, MODE and KOP are similar to IADR but for *4 length, mode
{1=INTEGER, 2=REAL*4, 3=REAL*8, 4=alphanumeric) and option respectively. For
example

{(START, ,,,1)
would generate a new table entry of six words thus

'STAR', "Thbb',0,0,0,1 {and a KOP of 1 would be returned from SKAN

following the keyword START)
and {(CASE,,.4,) or (CASE,,.,4)
would give the table modification

'"CASE', 'bbbb',1,2,4,0 (and here SKAN would return alphanuﬁeric data

of one to eight alphanumeric characters filling
2,%*4 words).

The above description gives enough detail of the $MOD feature for most
uses (at least of the simple type). For more advanced use, however, the last
three quantities can be given alternatively, thus

LGH=#
in which case the length attribute of the last given keyword is used; or

LGH=#A
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in which case the length attribute of A is used. For example we could have

(START,CASE, #,4,1)
which is equivalent to

(START,1,2,4,1) ~ provided (START,...) follows (CASE, ...}
Our input stream data could then contain

START MOATA,
which, following a SKAN call, would result in CASE='MOATAbbb' being stored
and a KOP of 1 being returned.

It should be noted that, for example, using the data

$MOD(ARRAY,A,LA,MA,KA)$,
where ARRAY is to use the first LA words of A (say dimensioned A{(100)), with
LA(length), MA(mode) and KA (option) being stored in COMMON, then run time
values are used. That is, if at any stage in the program we set

LA=10
then the next data for ARRAY will result in up to ten elements being stored
in A. What happens is that LA,MA and KA are entered in the SKAN table as
negative addresses of LA, etc. relative to beginning of COMMON and are treated
as being indirect addresses. On the other hand, A is a direct address although
run time indirect addressing is possible using, for example, #IA (see Section
7.4.2 for details).

3.3 # Feature

We have already seen the use of # as a part of the $MOD data (Section
3.2). When # is encountered in normal keyword input (not part of $MOD data),
there are the three meanings:

(1) #3
which increments the storage counter by three (or six for REAL*8 and alpha-

numeric data) so that three words of the keyword data are unaltered.

Example

In our modified case, if after
¥=0.1(0.1)0.4,
we use
X#2,2*%0.5,
then the vector X will contain the 4 values 0.1,0.2(unaltered original numbers),
0.5 and 0.5 (modified data).
(2) #KEY
which takes its data from the keyword XKEY (and if not exhausted by this con-

tinues to read more).
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Example
X#C

will result in the vector X being filled with numbers from the vector C. As
more elaborate example, if

¥=0.1,0.2,0.1,0.2
is required, we could use, instead,

¥=0.1,0.2#X
since the third data item will come from (the already read) first element of
X,etc. Here and elsewhere, it should be noted that an oversupply of data is
of no consequence; we may have

X=10000%0
to zeroise X.

(3) ##
which terminates the scanning operation for this card here so that comments
that are not 'active' data may follow.

Example

with

OUTPUT AUS ## UNIT 10 IS DEFAULT
the active scanning of data for this card will terminate on encountering #i#.
Should more data be expected, the scanning will move on to the next card.
This device simply saves cards or, alternatively, comment cards (an * in
column 1) could be used to convey the same idea.

We now conclude this description of SKAN for non-advanced users with a
feature used to set some SKAN options.

3.4 SOPT Feature

The feature $OPT...$ is used
(1} to set the extent of a data card (default columns 1 to 72) and
the option to print input data, and
{2} to set 'flags' used in data filling.
The data supplied are always three integers
$OPT %,m,n $ (e.g. $OPT 1,72,08%)
In case (1), if 2>0
then the card width is from column £({usually 1) to column m (<80);
if n>0
then the input data will be printed (default n=1).
In case (2), 1f =0
then the 'flags' used in data filling are KOPBTM=m and KOPTOP=n as described

below. To use both features together would require, for example,



11

$OPT 1,72,0 $ S0PT 0,0,9999% .

When data are undersupplied, e.g.
with COMMON A (10),B(10)
and A=3%1,3%2 B=10%*3
then the default situation is that only six elements of A will have data trans-
ferred to them, A(l) to A{3)=l. and A(4) to A(6)=2. However, should the data
filling 'flags' KOPBTM and KOPTOP be set, then the array will fill out with
zeros (or blanks for alphanumeric data) provided

(i) NOP=1 in the SKAN call, e.qg.

CALL SKAN(0,IT,IC,l,NK)
and (ii) the KOP for the returned keyword lies in the interval
KOPBTM < KOP < KOPTOP.

The default situation is set up with XOPBTM=10000 and KOPTOP=9999 so that no
filling takes place; however, following

$OPT 0,0,99993% (possibly part of the standard data)
filling will take place for all keywords (provided NOP=1). To establish an
intermediate situation, we might have

$OPT 0,0,99 $
so that data not to be filled would be given keyword option numbers, KOP,
greater ;han 9% and all other data would be filled out when undersupplied.
4. NORMAL SCAN-TYPE USE

Following particular keywords, an advanced user of SKAN may require to
read trailing data with the equivalent of the normal SCAN [Bennett & Pollard
1967]. For example, we may have mixed alphanumeric and numeric mode data
following a keyword, e.g.

OUTPUT PRINT, AUS 10
which we require to set

OUTPUT (1) ="PRINTbbb' -QUTPUT isg REAL*8

OUTPUT(2)}='AUSbbbbb"

NOUT (1) =0

NOUT (2)=10
In this case the normal SCAN call is not permitted so the equivalent is used

CALL SKAN (M, IT,IC,VAR,NK,&RET)
where M = data mode,

IT and IC are input unit and column counter as before (Section 2.2),
VAR = a variable or array address to hold returned data,

NK

&RET

number of equivalent *4 words read, and

return address should a keyword be encountered.
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There are two ways of using SCAN (and the above equivalent); these are dis-
cussed briefly below.

(i) M=+ve called user directed

Should say M=l be specified, then data to follow will be scanned looking

for numbers which will be stored as integers, since

M=1 is for INTEGER data,

M=2 1s for REAL#*4 data,

M=3 is for REAL*8 data, and

M=4 is for alphanumeric data.
(SCAN has many more possibilities but these are not permitted with SKAN.) 1In
our OUTPUT example, PRINT and AUS would be skipped over (not being keywords)
and 10 would be located - this obviously does not meet the requirements for
this example. In any case, NK is the number of required words to be read on
input and the number of actual words returned on output perhaps stopped short
by an interruptive keyword.

(ii) M=-ve called data directed

With the input specification M=-ve, only the next appearing data item is
scanned (regardless of NK) and M is returned as the negative of the mode of
encountered data and VAR(1) (and VAR(2) if M on output is -3 or -4) contains
the data. This is different to SCAN, as if M=-1,-2 or -3 on input any en-
countered numeric data is automatically converted to mode 1,2 or 3 respectively
on output. If this conversion feature is not required, then M=-4 should be
used on input. If alphanumeric encountered data is a keyword, M=0 is set and
the &RET return is made.

We can now tackle the OUTPUT example, segments of which are coded as
follows:

REAL*8 OUTPUT (10)
COMMON OUTPUT,NOUT(10)
REAL*8 VAR
EQUIVALENCE ({VAR, IVAR)

-
-

1 CALL SKaN{0,l1,IC,1,NK)

C OUTPUT ONLY,SOQ FAR,AS $MOD SETS LGH TO O
11 DO 14 1=1,11
12 M=-1

CALL SKAN(M,1,IC,VAR,NK,&l)
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IF (M.EQ.-1)GO TO 13
C PRINT FOUND, SAY
IF{I.EQ.11)GO TO 1
OUTPUT (I)=VAR
NOUT (I)=0
GO TO 14
c 10 FOUND, SAY
13 IF{I.EQ.1)GO TO 12
NOUT (I-1)=IVAR
GO TO 12
14 CONTINUE
GO TO 1

-
.
-

In our standard data

$MOD (OUTPUT, ,0,,1)$
will stop OUTPUT from picking up trailing data. (Unless qll the table entries
for a keyword are nonzero, except KOP, data scanning will stop on the keyword
itself.)

For user directed mode (M=+ve) data £illing does not normally take place.
However, provided the acceptable KOP intexrval is set up by the user (Section
3.4), data filling could then take Place. In its data extraction, SKAN points
to the first keyword table entry SKANEXTV (Section 3.1). The keyword option
nunber may be changed from the default of zero with, say, the data

$MOD (SKANEXTV,,,,100)§
so that filling could then be on or off, even if data filling is required with

normal keyword data.

thLE Should SKAN(M,...) be interrupted by an intervening keyword,
a following CALL SKAN(Q,...) will pick up from the keyword.
We may determine attributes (KOP,etc.) of the interruptive
keyword with

CALL SKaN(0,I7T,IC,0,NK)

which will enter the attributes into the labelled COMMON,/SKANLK
(Section 2.2). Should we want to move away from the inter-
ruptive keyword,we would set

LINK=0O .
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5. PRINTER DUMP ROUTINE

A labelled printer dump of selected variables is given with the routine

CALL DTADMP (LIST,IDMP,IND)

where LIST is a vector of SKAN table pointers readily established as
part of our input data which indicates arrays to be dumped
onto the printer,
IDMP= <0 then immediate return is made,
+ve then indicates 'segment' of LIST,

and IND= an indicative counter to head output.

Returning to the modified case (Section 3}, let us consider the following:

(1} print CASE and C if IDMP=1 -segment 1 of LIST, and

(2) print all variables (C to CASE) if IDMP=2 -segment 2.
Somewhere, probably in the standard data, the following requirement would be
set up:

$MOD (LIST,,,,9991), (TO,,,,9992) [, (END,,,,9993) is already in tablels$

LIST 1 CASE,C LIST 2 C TO CASE END
To use 'TO' (actually the keyword with KOP=9992), it must be noted that the
order of the SKAN keyword table is in the order of appearance of each variable.
(C is first as it was the first to appear with DIMENSION C(4).) Should LIST
be required as part of the dump, it would not be trailed by a number. To
assign sufficient storage for LIST, all entries in the LIST are counted, except
the numbers and TO. Thus, for this example, we would need to have at least

COMMON LISTI(7) .

[Since the same list establishing feature of SKAN may be useful to ad-

vanced users, the structure is indicated. For our example

LIST{(1l)= 3 - number of elements for segment 1 counting this number
{(2)= 7 - position of CASE in SKAN keyword table (3 default keywords)
{(3)= 4 - position of C in table
(4)= 3 - number of elements for segment 2 counting this number
(5)= 4 - position of C in table
(6)=-7 - ve number means include all variables from 4 to 7
(7)= 0 - terminal indicator.]

In the large codes used by the author, the dump was turned on when re-
guired by an intermediate vector. If we have the COMMON wvector IDMP, then,
at the end of reading all data, we might have

CALL DTADMP (LIST,IDMP(1),1)

(or IF{IDMP{l).GT.O)}CALL DTADMP (LIST,IDMP(1},1)

when the calling time would add significantly to the overall time). Further,
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after all preliminary data are established ready for the main calculation, we
might have

CALL DTADMP (LIST,IDMP(2),2)

The vector IDMP would initially be zeroised (being part of COMMON, PRELUD
would do this). 1In a rerun of a case producing unexplained results, we might
use

IDMP=1, 2
so that after all the data is read, a printer dump would be obtained according
to segment 1 of LIST and, after all preliminary data are established, a dump
would be obtained following segment 2.

All aspects of SKAN explained so far are for a user not requiring job
time, or run time, variable dimensions. Before proceeding with variable
dimensions, we introduce a FORTRAN preprocessor which inserts COMMON cards
and side entry calls into coding prior to FORTRAN compilation.

6. UPDATE - A FORTRAN PREPROCESSOR

In writing programs containing many FORTRAN routines (say 100), maintain-
ing the same COMMON cards (and up-to-date side entries for variable dimensions)
in all routines is extremely tedious and a potential source of program error.
This possible error is minimised by using UPDATE which inserts COMMON and side
entries into source coding. Although the COMMON layout with SKAN is fairly
general, when UPDATE is used, it restricts the layout to some extent.

Input layout to UPDATE consists of

$OVERLAY \
OVERLAY A Optional
INSERT... ! (i) overlay cards to go on unit 5.
SEND }
$COMMON Optional
REAL*S. .. (ii) CCMMON cards and standard data to
. go on unit 4 (same as used by
. PRELUD of SKAN suite).
$END

SUBROUTINE, ..
CINSERT COMMON (iii) routines to be updated with COMMON

. and to be written on unit 8 for

-

later compilation.

END
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In (iii) of the above data, the FORTRAN source coding is simply copied
except that the control card {punched from column 1}
CINSERT
inserts data prepared from unit 4 as requested on the control card. We may use

CINSERT COMMON ENTRY SAEBC

where (1) COMMON means the fixed (first given) COMMON of PRELUD,
and {(2) ENTRY means the variable dimensions and side entry list
of (trailing cards of a second given) COMMON of
PRELUD and here SABC is to be the side entry name
(to say routine ABC).
The COMMON must be given in a particular layout.
SCOMMON - must start in column 7
COMMON - column 7, no further data on the card
IMAXA,MAXB,... - continuation, all punched together
2,A,B,C{b5,10)

blanks are permitted between brackets

$ - terminating $ must be in column 7

The reason for these restrictions is that in PRELUD, a comma may be replaced
by # or blank {see Section 7.4). We therefore adopt the transforming rule
here that any intervening # or blank is converted to a comma. The data (which
make sense with variable dimensions, Section 7.4)

1LIST#THELOT,A,B,C,D,X,DELTA, GAMAVE
would be transformed to

1LIST,THELOT,A,B,C,D,X,DELTA, GAMAVE
Note that because of the transforming rule a second continuation card

2bA,B
would be wrongly transformed to

2,A,B

ENTRY data are prepared from a second supplied $COMMON data set. As many
cards as there are in the fixed (first given) COMMON are counted off and the
remaining data up to, but not including, a card starting

COMMON in column 7
are set aside for dimensions of the side entry. The data given after COMMON
then form the side entry list so that dimensions should not be given here;
rather they must be given earlier, e.g.

DIMENSION B (MAXB) .
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block 1-

block 2-

block 3-

block 4-%

block 5-

block 6-

$COMMON

REAL*8 X

COMMON

1MAXA, MAXB,MAXC
2,N,%X(10),Y(5,5),ETC
$

PRELUDE (STANDARD)

P

END

$COMMON

REAL*8 X

COMMON
1MAXA , MAYB,MAXC
2,N,%(10),Y(5,5) ,ETC
REAL*8 A (MAXA,MAXA)
DIMENSION B(MAXB),C(MAXC)
COMMON

1a,B,C,

$

$MOD. ..

*STANDARD DATA

.

END
SEND
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four cards

~ end of first COMMON

Section 7.2

- not supplied here (Section 7.3)

these four cards are exact

copies of the earlier ones

dimensions passed on with

gide entry list

- a marker to indicate that list follows

- side entry list

- end of second COMMON

not used by UPDATE but supplied

for SKAN use

- terminal indicator of the lot .

The inserted coding derived from the above would be

CINSERT COMMON ENTRY SABC
REAL#*B X
COMMON
1MAXA ,MAXB,MAXC
2,N,X(10),Y(5,5) ,ETC
GO TO 9999
ENTRY SABC (
1a,B,C

X)
REAL*8 A (MAXA,MAXA)
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DIMENSION B{MAXB)},C(MAXC)
RETURN
9999 CONTINUE
An example of the control cards (as used at the AAEC Research Establish-
ment) and a typical job is given as Appendix B.

7. VARIABLE DIMENSIONS

Let us now consider each block of data to be supplied to the PRELUD
routine, from $COMMON to S$END. PRELUD reads its data from the unit ID,
indicated in the calling sequence {(Section 2.1).

7.1 Fixed COMMON

The requirement for wvariable dimensions is indicated to the PRELUD
routine by the user assigning to COMMON the 'reserved keyword' END. For

example, for our block 1 of data (see Sections 2.1 and 6) the user might have

$COMMON
COMMON - following the restricted layout required
1MAXX,MAXY - by the UPDATE preprocessor
2,A(3),ETC
X,END(6) - need not be given last but would norxmally
$

Should END be given then

(1) END(2 or more)
is used to request additional core for wariable dimensions to be
procured (by VARRAY; see Appendix A) from the region available to
the job as it is currently running (specified, for example, with
REGION.GO=480K}), or

(2) END or END{1l)
is used to tell PRELUD that the variable dimensions are to be stored
immediately after fixed COMMON,

When procured core is used {case (1)), all of the remaining region is
taken by PRELUD except for some core held back for use as I/0 buffers. PRELUD
is told the extent of core required for I/0 buffers with the size of END;

END{(6) ,
for example, will hold back 6 K bytes of storage (and at the same time will
waste six words of storage through the assignment of these words to END never
to be used for data storage).

When fixed COMMON is simply extended (case (2)), a subroutine CMKEYS must
be supplied which returns to PRELUD the total extent of COMMON available. In
addition, the size of the SKAN keyword table is returned and this may need to
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be extended. The size of the table should be at least
6* (number of user keywords+4) words.

An example of the type of routine to be supplied is given below:
SUBROUTINE CMKEYS (LBCOM, LKEYS) |

C SETS DEFAULT SIZES FOR COMMON AND KEY-TABLE
15T ARGUMENT IS COMMON SIZE (*4 BYTE WORDS)

C 2ND ARGUMENT IS SIZE OF KEY-TABLE USED BY SKAN

COMMON STORGE (40000) - default 2
COMMON/SCANT/KEYS (1200) ’ - default 1000
LBCOM=40000 - gsame as dimensioned
LKEYS=1200 - same as dimensioned
RETURN

END

In the simple use of SKAN, the routine need not be supplied as the size
of fixed COMMON is taken to be the maximum of LBCOM returned by CMKEY¥S and
the size determined from $COMMON...$ data.

We now consider the other blocks of data supplied to the PRELUD routine
when variable dimensions are required.

7.2 PRELUDE {STANDARD) Data

Default sizes of arrays are given here, for example

PRELUDE ( STANDARD)

MAXA=10

MAXB=10

MAXCH#MAXB

END
The data may be strung out to give this block a distinctive appearance or
allow it to be entered compactly using columns 1 to 72.

7.3 PRELUDE (User's) Data

The PRELUDE data, which are simply the requirement for the current job,
are then given as first data on the input unit IT, prcocbably 1 (Section 2.1);
these need not be given if they are not required. The overall PRELUDE assignment
is then on the basis of last defined values from those given from unit ID
(Section 2.1) and unit IT. Our data could be, for example,
PRELUDE MAXA=20 END or
PRELUDE MAXA=20, PRINTABLE END .
With the latter option, the special keyword PRINTABLE (originally occupying
position 1 of the SKAN table) sets the option to. print from here on; this
includes a table of keywords at the end of all PRELUD routine processing.
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Of course a job may be set up with a set of independent requirements,
Having detected a keyword, set aside for the job, which tells the program
that a new set of requirements follows (including a possible PRELUDE), the
program arranges to

CALL PRELUD{...)
again. All the storage is cleared (as it is for the first call) as if begin-
ning a new job. In the neutronics code POW [Pollaxrd 1974] for example the
already heavily used END keyword is used for this purpose.

7.3.1 PRELUC routine

Following the PRELUDE data, the routine PRELUD calls a user's supplied
routine (if required) to calculate array sizes such as

MAXC=MAXA+MAXB .
The call is

CALL PRELUC (LCOM,LMCOM) ,
where LCOM is the length (in *4 byte words) of fixed COMMON supplied

as block 1 data, and LMCOM is the total length of main COMMON available.
(If variable dimensioning with VARRAY procured core is being used (Section
7.1), then a hole exists in blank COMMON-from LBCOM+1 to IGETM-1 where LBCOM
and IGETM are part of the labelled COMMON,

COMMON/CSIZE/LBCOM,LSCOM, IGETM,LGETM .)

As a simple example such a routine may have

SUBROUTINE PRELUC (LCOM,LMCOM)
c CALCULATES ARRAY SIZES
CINSERT COMMON - gee Section 6

MAXC=MAXA

IF (MAXC .LT .MAXB) MAXC=MAXB

RETURN

END

The default version of PRELUC simply returns.

7.4 Variable 'COMMON’

Block 4 of data (again from unit ID supplied as part of the call to
PRELUD)} consists of four segments:

(1) a repeat of the cards supplied as block 1 for fixed COMMON,
except that the $ card is not yet given,

{2} a set of variable dimensions, e.g.
REAL*8 X (MAXX),

(3) a further COMMON statement used as a trigger, and

(4) a list of variables follows for use directly as side entry

variables as indicated in Section 6,
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PRELUD sets up a SKAN keyword table which treats all variables as equiv-
alent vectors. The information thereby lost means that a genuine EQUIVALENCE
statement is not permitted in the $COMMON... $ data. However, a limited equiv-
alence for variable dimensions may be obtained with this feature. In the list
of variables ({4) above), the storage counter for the next available address
may be prevented from incrementing (using #)}. If we have

DIMENSION A (MAX),B(MAX),C (MAX)

REAL*8 D (MAX)

COMMON

1A#D,B,C
then, after D is assigned (and *8 byte boundary alignment assured), the
storage counter is not incremented, sc B and C share the storage of D (B the
first MAX *4 words and C the second MAX *4 words). It is for this reason (and
a feature no longer used which is that, with the comma missing, the variable
to follow is not entered into the SKAN table) that the UPDATE program (Section
6} must transform the data to ensure compatibility with FORTRAN. It should be
noted that when % is used in the COMMON (side entry) list, the starting
address is always set to give *B byte boundary alignment.

7.4.1 PRELUE routine

Following the reading of block 4 data and assignment of addresses, a call
is made thus

CALL PRELUE (LCOM,LMCOM),
where the arguments are the same as for PRELUC (Section 7.3.1) except that
LCOM is the length of COMMON used. The intention is that the user may require
to assign all the remaining core to, say, TEMP. The side entry list might con-
sist of

1A, FLUX#TEMP, B .
The address {and length) of TEMP may be modified in the same technique employed
in run time indirect addressing (Section 7.4.2). In PRELUE, the coding

IF (LCOM.LT.LMCOM) LCOM=TLMCOM
would indicate that all of the remaining core has been used.

For most applications the default version, which simply returns, would
more than likely be adequate. '

7.4.2 Run-—-time indirect addressing

Even while running, that is after PRELUD assignments, addresses (and
lengths) of 'EQUIVALENCED' variables can be changed. {(When addresses are
changed the necessary side entry calls must be made as indicated in Section

7.7.} BAs an example, if we have
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DIMENSION TEMP (MAXT)

block 4 .
data COMMON
1A#TEMP,B,C

then later (maybe as part of standard data Section 7.5) we would have

$MOD (TEMP , #ITEMP) §,
where ITEMP is a variable of COMMON that contains (indirectly) the address of
TEMP (as it is preceded by #). The required address may be set in ITEMP at
whatever stage of the program is desired (provided the necessary side entry
calls are subsequently made).

(It is noted that to specify a run time variable length, if it is

important to do so, we would use, for example

$MOD (TEMP, #1TEMP, LTEMP) § .
The # has a different meaning in positions other than the second, see Section
3.2, as the addresses there are already indirect and set at run time.)

7.5 Standard Data

Various default values of data are set up in block & including all of
the likely $MOD data required to run the program in a standard way. The data

are normally supplied in five segments

(1) S$MOD(START,,,.l},etc 5 - may be more than 1 $MOD

(2) PRINTABLE - a keyword to set to print what follows
(3) *STANDARD DATA - a comment to label output

(4} ERR=1.-~4,MAXIT=100 ~ standard data

(5) END

end of block
The default 'scan width' is from column 1 to column 72.

7.6 SEND

All of the data read from unit ID by PRELUD (Section 2,1) conclude with
the terminal indicator

SEND (columns 7 to 10)}.

The reason for having two terminal indicators END and $END is somewhat histor-
ical as other data used by the UPDATE program Previously appeared between
these two indicators. (Coding could be entered with the UPDATE preprocessor.)

We now consider the manner of making the side entry calls in oxrder to
make variable dimensioning effective.

7.7 Side Entry Calls

In a non-overlaid program, all side entry calls could be made initially

(except that they would need to be repeated with run time indirect addressing).
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In the normal large code situation, ail of the input would form an overlay
sharing the same core space as that of computational segments. For this case,
it would be necessary to recall side entries when an overlay has freshly
entered core. In the example given in Appendix B, INPUT and START share the
same core space and so our coding could be given as
C MATIN DRIVING CONTROL PROG

EXTERNAL SINPUT

EXTERNAL SSTART
CINSERT COMMON

CALI PRELUD (MIST,1,4,IC)

2 CALL SIDEN(SINPUT)

CALL INPUT(IC,&3)

CALL SIDEN (SSTART)

CALL START

GO TC 2

3 CALL VEXIT{ISTOP})

END

The basic call reguired to set the side entry addresses into a routine is

CALL SIDEN(§§§§E§
where SNAME is a side entry external name. The data addresses held in the
SKAN table are passed on to the nominated side entry by the routine SIDEN.

We also note the manner of terminating a run with a call to VEXIT.

7.8 Run Termination with VEXIT

The routine VEXIT called

CALL VEXIT(ISTOP)
where ISTOP is a returned program condition code (say zero), should be used at
the termination of a run using variable dimensions. The routine releases any
VARRAY procured core (Section 7.1) and sets up a return condition code. -In
the AUS scheme [Robinson 1975] for example, the running, or not, of subsequent
modules depends on the value of the returned condition code.
8. CONCLUSION

The facilities made available by SKAN as the earlier version DTAV have
been used to develop and run production neutronics modules of the AUS scheme
[Robinson 1975]. The present version, which is easier to use, will be used in
some modules presently being developed. Experience with the facilities has
shown that the use of keyword data and variable dimensions need no longer be
considered a task to avoid on account of tedious programming details. Those

not familiar with the need for free format input in neutronics codes should
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refer to the GYMEA report [Pollard & Robinson 1969].
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APPENDIX A

VARRAY FOR DYNAMIC PROCUREMENT OF CORE STORAGE
{(G.W. Cox & J.P. Pollard)

For some applications (particularly large programs already written} the
switch over to dynamically obtained core rather than an extensive fixed
COMMON block for variable dimensions is usually difficult. VARRAY was written
to make the switch as simple as possible. The idea is that all addresses are
taken relative to some array A which may be a DIMENSIONed variable held in the
program itself or part of labelled or blank COMMON.
{1) The extent of core available to the program is determined thus:
DIMENSION A({(l)
CALL NARRAY (NARD) if all the user's region is required, except for
NARD=NARD-1500 1500 words for later use of buffers for I/0
(in any case NARD, say, is the number of *4 words of storage required) then
CALL VARRAY (A, TARD,NARD)

returns IARD as the address relative to A (treated as a *4 vector array) such

1st word of storage made available with VARRAY

A (IAR.D+1) 2nd n 17 n " n 1] n
A(IARD+NARD-1) = last word of storage made available with VARRAY.

that A(IARD}

[

{2) Possibly, other subroutines could then be called:

CALL ABC (A (TARD) ,NARD)

then SUBROUTINE ABC(V,N)
DIMENSION V(N) g0 that here V{(l)=first word of storage from VARRAY, etc.

{3) The storage is always aligned to a *8 boundary.

(4) Successive calls can be made to VARRAY, possibly from different sub-
routines, and each parcel of core can be released for subsequent use with the
statement

CALL VARRAY (A,IARD,-NARD{,&99])

which releases only that core previously procured with arguments A,IARD,NARD
and which returns via the optional error return (in this case, statement 99},
if no such core was made available. Of course, haphazard procuring and releas-

ing of core could result in fragmentation of the user's region, for example,

user's core region k————released————++————retained——-ﬂ4f———released——-—n .

(5) Release of all core procured by VARRAY is carried out with the state-

ment

CALL VARRAY no arguments
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APPENDIX A (continued)

and such release must be carried out to terminate a multistep job. Instead
of STOP n as a program terminator we would then use

CALL VEXIT (N)

i

where we have
SUBROUTINE VEXIT(N)
CALL VARRAY
CALL CEXIT(N) - this is equivalent to STOP n except that STOP is not
typed
STOP - to avoid compiler error
END



27

APPENDIX B

SKAN TEST EXAMPLE

The test example uses a method of implicit non-stationary iteration

[MINI, Barry & Pollard 197711 to solve the set of linear equations

.

Ax=c ,
where A is a symmetric diagonally dominant matrix with -ve off diagonal
elements. The comments in the program listing give an idea of the input.
Of course, the example is purely illustrative of SKAN features and is hardly
worthwhile, for example, to overlay. Nevertheless,some facets desired in a
large code are covered.

First a listing of all cards required to run the job at the AAEC Research
Establishment on an IBM360/65 computer is given. This is followed by a list-

ing of the run.

+ Barry, J.M. & Pollard, J.P. [1978] - Method of implicit non-stationary

iteration for solving neutron diffusion linear equations. To be published.
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INPUT
//7JpPrss JOR (YPHI00930/P22PHNRIK* sMT) s tePPOLLARD
’/ CLASS=R,
r/ TIME=D2
ZRRPOUTE  PRINT PHYS
FHJORPARM | =4
Z/UPY FXFC PROGFXFCsLTR=VAUS ,POWY yMEM=tIPDATF 14| TST=n
A/GOLFTO4F001 DD NSN=AUS.POWIANCOM,
'y NISP=0LN
Z/GOWFTOSFO0T DD NSN=AUS.POWINOVL
7/ NISP=0LN
Z/GOFTORFNO0L DD NSM=APOWIN G NISP= (NFIW.PASS) »
/7 UMTT=GSYSNDASPACE=({TRK. (40420} ) o
/7 anz(PFCFM=FRoPLK§TZF=nRO-L9FCL=80)
FA/GDLSYSTIN DD #
FOVFRLAY
OVFRLAY A
TMNSEFRT TNPUT
TNSERT SkAN
ITNSFRT PRFIUD
TMSERT PNTAIN
TNSFRT NTATM
INSERT NDTALST
ITNSFRT DTANCM
TMSERT CLSCAN
TNSERT nSCAN
AVERLAY A
TMSFRT SQTART
$FNN
frnMMON
& SKAM TEST EXAMPLE (SOLVFS ax=C HSTNG MINT)
RFALYB MAME s GAMMA 4 RTE MR
COMMON
1 MIST o MAXNMYMAX) OT oM
ZeNAMFE s GAMEASRTEMP s MAX o FUK sNT T FOROR
FaTRAWICOL « TMNPAW TMNCOL 4 TSTNR
X ;F’P\if’\ {~)
PRFEILINE (STAMDARD)
MAYN=2(
MISY=100
FMNM
ECAMMONM
# SKaN TEFSY FXAMPLE (SNLVFS AX=C (ISTAME MTNT)
PEAL ¥8 NAMF yGAMMA 4RTFMP
CAMMON

1 MTSToMAXRNSMAX| OT oM

2eMAMF s GAMMAZRTFEMP s MAXK s FRRsMT T4 FRROR

JeIPNW A TCOL« INRAW INCOL s ISTOP

XoeFNM(6)

FEAL#A THFELOT (MAXLOT) o 8 (MAXMSMAYN) s R (MAXN aMAXNY o0 (MAXN) oA (MAXM)
1o X IMAXNY sNFI_TA(MAXN) « GAMAVE (MAXN)

NIMENSTON LYST(MTST])

COMMON

T LYSTETHFLNTsAsReCoaNs Xa NFLTAr GAMAVE
%
?MOD(MAMF.0;4)gfpﬂhcrﬁﬂwoﬂnlnl)-(CﬂL-TCOI93.1.?)9{FLM-Tino40193)
(START s o a s ) s (STOPWISTOP et gt g 5) %
FMONILTSTa9909G9)} )0 (TNews 49992} %
NPT 040,9999%
#ETLLS DOT ALL DATA
PRINTARLF
#STANDARD DATA FOL{OWS
NMAMEZ=THTS, JOReMAX=] 0D 4 FOR=]) ,mb& s NEMAXN
LIST 1 MAaMF LIST 72 LIST 3 NIT«X FMD
FMD
FFNN
c SKAN TEST EXAMPLE
c SOLVYES Ax=C (JSING MIMNT
C NATA s .
C M=ARDERs A=FULL MATRIX DATAs RAW({1)A=DATA FOR pAW(1}
C COLIZ2YA=DATA FNR COL{PYe C=FULL VECTNR DATA
C FLM({lel)A=1s ELM(2)C=0,
C NAME=A DESCRIPTIVE NAMF .
[0 CAN HAVE R TINSTEAD OF A AND D TNSTFAD OF € (AS HOLRTNG STORE)
¢ LIST_1 NAMF LIST 2 LIST 3 NITeX FND (2=PRIMT DURING TTFRATION)
[ START REGINS CALC STOP TERMINATES RUN
EXTERNA|. STINPUT
FXTERNAL SSTART
CINSERT COMMON
WRTTE(3+1)
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1 FORMAT{'0®#SKAN TEST EXAMPLE'/)
CALL PRELUD (MISTJ#-ICl
2 CAlLL SIDFENI(SINPUT)
CALL INPUT(TCeR3Isk4)
C START CALLS STARTe END REGINS AFRESHs STOP STOPS
CAL|l. SIDFNI(SSTART)
CALL START
GO TO 2
& WRTTF(IWS)ISTOP
5 FORMAT('0##SKAN YEST EXAMPLF STNAP!,T)
CALL VEXTITULISTOR)
c TN PRFVFMT COMPTLFER NTIAGMOSTIC
sSTOR
Fhn
SURROUTIMF INPUT(TCety#)
[ od SFTS WP TNPUT NDATA RFOQIITRED
CINSFRT CoMMON ENTRY STINPUT
RFAL®H RCOMIY)
FQIIVALFMCFE (MTST+RCOM{1))
COMMOM/SKAN] K/ZLK{S) s KOP L TNK
TT=1)
r KFYWORD COMTROLLFED SKAN
1 CALL SHAM{USTITSTICy LaNK)
TF{xOF FULNYGE TO 1
GO TO (1121213014918} eXx0OP
r FNM EFEGIMS AFRFGH
TFIKOP FRU.9993RFTURNI
r FnRanFTLF
rteTnP=0
an TO 1S
r rOWEY)
11 TMenL=]
co TN 13
r coLtl)
12 TMPAW=]
TRAR=0
r FILM{l+?)
13 (F(THROWFO,0}IRNW=]
TFLTCOL . FRN)TONL=]
r FIMA FOLLOWING KFYNOPD ' SAY A
Cof |, SKAN{OTTeTCs Do
r FRFFE %KAM TO MOYE ON PAST KFYWARN
L TMK=
IS TANRFS 1S FOP REALH#R yA®R RFLATTYF TN ST OF COxudN
TAMRES= (1 K (R} =1)/P+]
r PICK UE DATA NNE wWORD AT A TIMF
no 21 T=ieN
r Pettg WORNS FOR oFAL®A

MK =P
CALL SkAN B3eITsJCeRTFMPJNKLP2)
TI=TADRFS+IROW=1+{TICNL <] ) #MAXN
RCAM LTI T)I=RTEMP
tROW=TROV+TMNEOW
21 1caL=1C0L+INCOL,
e THUME THEO TP NFXT KFYWNRN
27 CALL SKAN(OWTTeTCe Dahicy
a0 TO L
r START
14 RETIKN
I STNP
15 RFTIHINMP

FND
SURRAUTINF START
¢ SnLn OF AX=C USING MINT
FINGERT GOMMON FNTRY SSTART
QEALHH UsVeWl .nw.n.xa.mdn

u...z
—IU‘!E
-
De
Z—a

21 ﬂFiYA(I

20 GAMAVFE
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NO 3 J=1e11
3 it=l=mA(Ted) #X ()
4 Wi=0.00
W?=0t00
IF(T.FQ.M)GO TN 10
Tl=1+1
NO 5§ J=T1lsN
AT J=A{TeJ)
IF{ATJ.EQ0.00)G0 T 5
XT=NARS(DELTA(T)}
TFIXT4FQ.0.P0)G0 TN &
XJ=NARS(DELTA{JY)
TF{XJaGTXT) GO ™0 7
c NORMAL
GAMMA=Y ) /% ¥
GO TO R
r LIPFND
T GAMMAZXT /X,
R XT=x{I1)
Xd=x ()
IF(XJeGTXT)GED TN 9
o NOWNHTLL
GTJIN=XJ/X]
IF(GAMM&.GT.GIJD)GnMMA:GIJn
9 WPEWZ+AT HGAMMA
6 Wlswl+ATJ#X (]}
GAMAVFE (IY=GAMAVYF (JY+GAMMA
NAVFEF=MAVF +1
5 CONTINUF
Vy+b2
10 DELTA(TY=(1i=w)) sy
IF(FREOR LT FRR)ERROR=NARS (NFLTA(T) /X (T))
X{1)=X{(1)+DFLTAL(T)
2 CONTINUF
TF{NAVF LEN.0YGD TO 24
NN 23 1=1.n
23 GAMAVF (1)=GAMAVE (1) /MNAVE
24 CALlL DTADMP(LTIST«Pe2)
IF(ERROR.LF JERRIGN TO 11
1 CONTINUE
I NOT CONMVFRGFD TN MAX TTFRATINNS

11 COMTINUE

CALL DTARMP (LTISTe1+3)

RFTIIRM

EMnA

SURROUTINE PRELUC(LCOM L MEAM)
CTMNSERT COMMQOM

MAX| OT=MAXNE (Qe2HEMAXN)

RPFTIIRN )

FNA
e
Z/COM FXFO FORTHC+REGIONL,FORT=240K

F/FORT LSYSTIN DN PSN=RPNWIN«DTSP=(NELNWNELFTF)

S/POW3N £YFC PROGHPD.LIR='AUS.PONBD'.nVC='AHS.Pﬁw3ﬂ0uL'o

’/ RL¢E=vPLTR='AHS.°OW'yDLIPI='PHYS.FOQTL]R|.nnao
7760 EXFC PPOGFXFFoLIB='AUS.in3n!;LTST:O-PFGGH:?AOK

Z/G0FTO4FD0Y1 DD NSM=ALIS ,POWINCOM,

27 NISP=SHR

//7G0.SYSTN DD #

H#SKAN TEST DATA

MAMESHARNDJOR N=4

A=]e=0,01,2%0 16440 #4T0 FILL OUT RFST nF 18T ROW

=0s01lel smNag99,0 1640 EANORMALLY WF WOULD RFEDUECF ST7F NF A DYMAMICALLY
0y=0.9941,=-0,01 1640

PH0e=0,0141

" ROPT 14R0.1% EHCHANGE TO AN COL CARDS
LIST 1 MAMEsAsXeC LIST 2.{1ST 3 NAME s NIToFRROR X4 DFLTASGAMAVE s FND
R#A RESAVF A COPY OF A TN PR

#A BAD TRTAL SOLM FOR LATER
D=ll-3.1|+3’1.-3.10+3

C=4t] X=644]1 START

x::s;?*1.-10 ##TRTAL SOLN 15T 2 FLMS FXACT, RFeT 1,.,=10
S

FLM{1e¢2)A==0,0075+FLM(29})A==0,0075 X#D START

AUR HHURFSTORE ORIG DATA

ROW(&1A=0 0 =0,007%4]1 COL{&)A=D 0 =0,007541,P0 -
CoELM{4)C=1eX#D START BHC NO DATA = 20%0 AS DATA FTLL SFT ON
FND #HBEGINS AFRFeH

PRE|UDE PRINTABLE FND ;
#ONLY GIVES TARLE LIST RUT NORMALLY WF WOULD HAVF FRESH nNATA
STOP 2

L
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