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boundary, the Lable at the next level is used, e.,g. level 1, Points
1, 2, 3, 4 on level 0 are represented by Point 1 in Figure 4,5(b)

on level 1. Since the shaded area has already been taken into account
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Figure 4,5(a) Level 0 Influence Figure 4,5(b) Level 1 Influence
Area Area

by calculations at level 0, computation at level 1 begins beyond %
to the @ oer a + 1 boundary as before, The process continues up to
level 3 and, while a more detailed description will be given in the
discussion of the solution phase in Chapter 5, here it suffices to
indicate the reduction in the number of effect calculations,

Consider as a typical exasmple, the 'to-point' as shown in
Figure 4.0, There are on average E%E'From-points' of the correct type
for the finest level, Z%E for the ne;t level and 1%3 at the 3rd level,
For the finest level there are on average %; 'to-points', where n

is the length of a side of the configuration. For the firgt level the

1,02 _1,n? , S 6
total is -2-(-2—) -2- ar and, for the third, —2' (?) 5 TE ¢ For

a complete iteration there is a mined-to-intact and intact-to-mined

iteration, Hence the total number of calculations is approximately

1 2 . N2 n? L e ;
5 (323 n™ ¢+ 243-3— + 115 T negligible amount), This sinplifies
to approximately 200 n? computations, compared with it calculated

Z
earlier, For n = 64 the comparison is 820 x 103 calculations as
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When this has been performed at all levels, the old solutions
at tn-pointn,‘uu golected by IDMAT, are combiicd with the rosults and
boundary conditlons to form the new solutions, as 1llustrated in

!

Figure ¢.10.

SOLUTIONS IDMAT RESULTS BOUNDARY CONDITIONS

Figure 4,10 Order of Table Addressing - Combination

The entries in the IDMAT table do not carry much information,
Only the information MINED or INTACT and, as shall be seen later,
totally closed, need to be stored. Thus, in principle, only 2
bits are required. However, if the data were compressed in this
fashion, a separate computation would be necessary to calculate the
offsets in order to reference the IDOMAT entriee, Sin
other tables (except the kernel table, which is referenced ditfterently,
and the pattern table, which is referenced only once per to-point),
are of the same size and may be referencec by the same offset in an
Index register, 1t becomes obvious that the same register should be
used to reference IOMAT, i.e. IDMAT should also be a table of
full-words (32 bits). The consequent waste of CORE must thus be

sacrificed to save computing time.

4,6 Overlays

For a full size problem of 64 x 64 elements, the orogram and
all the tables in core require 350 K, This was not considered
extravagant, gince the computer 3vallable had a maximum of 850 K of
user space with a practical multiprogramming maximum partition size

of 450 K; 1t was thus not consldered worthwhile to attempt to overlay
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5,2 System Organisation

The general organisation of the computer system is shown in
Figure 5.1. In general, the parts of the program being strongly
compute-limited, were written in IBM/360 ASSEMBLER, whereas those
parts involved in input/output communications were aritten in IBM/360
FULL FORTRAN IV, using the FORTRAN G or FORTRAN H compilers. (FORTRAN
H was used where there was some input/output and a moderate amount of
computing, e.g. for the off-reef Integrator, since it has a speed

advantage of N3 over the machine-code generated by the FORTRAN G

compiler.
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Figure 5.1 Organisation Diapram of Computer System

8:.2,1 The Executive Phase

This 18 handled Ly the main program = TANKSYS, the tank-

system main despatcher, and an !nput/output handling routine - CONTRL -

which handles the verbs or commands of the user and traps invalid
requests, (For example, when starting vp the aystem, all commands

except CREATE and RETRIEVE are invalid). On completion of any one
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