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A Proposed Method Describing and Implementing

Program Overlays for the FORTRAN IV (1cT) Compiler,

Ceneral

If there exists a suitable "backing store" for the object
pregram, There will have to exist a facility through which more
than one segment of a program may be compiled to eccupy the same
main store locations, being read from the backing store to the
mein stocre when necessary.

The notes which follow give a proposal for pregram overlay
facilities within the framework of FORTRAN IV (ICT) witheout adding
to the FORTRAN Language.

For the purpose of this document the following terms are now
defined,

1, Overlay Segment -~ A progran segnent which is obeyed from the
aame area of main store as ancother segment or segments and can
therefore not co—exist in the main store with the other segment
or segments.

2. Overlay Unit - A series of Overlay Segments which are always
in the main store at the seme tine.

%, Overlay Area ~ An area of main store into which a number of
Overlay Units may be loaded — At any one time an Overlay Area
nay contain only one Overlay Unit,

4, Qverlay Area Number A small integer which 'labels' a particular
Overlay Area.

5, Overlay Unit Number -~ A small integer which 'labels' a particular
Overlay Unit within an Overlay Area,

FORTRAN @verlays

A FORTRAN IV (ICT) program may consist of a main sectien of pregran
with ne overlay segnents; or it may contain a main section eof
progran which may not be overlaid and a number of everlay segments

in two or more Cverlay Units which may be obeyed in one or mere
overlay arcas. No cne segment may be obeyed frem nmore than one
overlay area, At any time an overlay area coentains only one overlay
unit.

For FORTRAN IV (ICT) it is proposed that the only segments which
nay not be overlay segments are SUBROUTINE or FUNCTION segments
wvhich have more than 20 formal arguaents, MASTER segments and
routines which are integrally associated with the compiler

(e.g. $FPAP4, %FINOUT).
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A1l Overley Segments which belong to a particular Overlay Unit
are described to the FORTRAN Compiler by a statement in the
1Progran Description' of the forn.

OVERLAY (a,u) Subl,Sub2, ==--Subk

where 'a! is the Overlay Area Number, and 'u! is the Overlay
Unit number within that Area in which the 'Subi! are to co-exist,
'Subi' are the names of the routines which comprise the overlay
unit.

(For the basic concept of the 'Progran Description! see FORTRAN
Note 2, 'A proposed Method of Describing a FORTRAN progran to
the FORTRAN IV (ICT) Compiler?).

Progran Communication with Overlay Segments.

Within FORTRAN segments, at the source program level, there is

no indication whether a given segment is or is not an overlay

segment. Thus, regardless of the 'status'! of a segment the programmer
will still write.

CALL Sub (Argunment list)

to enter the segment 'Sub!; and from within that segment, the
statement

RETURN

will cause the eriginal segment to be re-entered at the statement
following the CALL statement.

The actual communication between a segment and an overlay segment
which is being called proceeds via a special overlsy subroutine
(gF0OVL),

If in a routine Lﬁ;q %atement of the form GALL B (a,~——a ) is
encountered, where('B Agebeen defined previously in an OVERLAY
gtatement, the following sequence is compiled,

qend Y 4,8 s et Aaroin CALL 1 1 9%FOVL
wmmsvﬁﬁ‘}w'% KB
Xy

Standard FORTRAN Calling Seguence for !B!

where X, indicates the Overlay Area and Overlay Unit for which!B!

is defined, and XA gives the Area Unit for routine 'At,

XA and XBare each one word long and have the follewing form

top 6 bits - zero
next 8 bits - Overlay Area (Binary Integerg
1.8.10 bite ~ Overlay Unit (Binary Integer



f A ,/5 fe i Tt Sone
Lon ik, vk 7‘@— i
hdia Rmﬂ;:ﬁ}%

L+ ox e

= S

TN! -gives the number of words in the Standard FORTRAN Calling
Sequence Tor-IBf, This will now be called the Qverlasy Calling
Sub-gequence, 'N!' may not be greater than 21.

\:)

The Operation of FHFCOVL

This roufine ensures that the corrset Overlay Unit is in store

when a call for an Overlay segment is obeyed. It also keeps

track of The Unit from which calls to Overlay Segments have

been made so that on execution of a RETURN statement the information
is available to ensure that the original calling segment is in store.

%FOVL is basically divided into two parts - that processing the
Overlays CALL and that processing the RETURN,

ﬁECVI uses a push-down list to determine the 'level! of COverlays
and to keep the original Overlay Unit and Area numbers and the
return address for each Overlay Call, If the overlay: call was made
from 'permanent! progran (non-overlay), then the Overlay Unit

and Area numbers are both zero, This list is in commen area
FFOVC2,

a) Processing the Overlay Call

~ On entering %FOVL for an Overlay Call, the COverlay Calling
Sub-sequence is moved to an area of %FOVL (called %FOVC1) so that
the last word in the sub-sequence ig stored in the last word of the
area. In-this way, after the subsequence has been ebeyed from this
area, a RETURN statement will always return to the same location
in #FOVL, (see b) - Processing the RETURN).

After the sub-sequence has been moved, the actual return address in

the calling segment is calculated and stored aleong with the
Overlay Area and Unit number for the calling segment in the push-~dowm
list (the Overlay Stack).

At this stage %FOVL uses the 'Mark II Overlay Object Program Routine!
"H2OPR) to ensure that e Overlay Unit containing the called routine
ig in store, On exit from MACPR, the calling sub-sequence is
obeyed from the area FFOVCL,

b)  Processing the RETURN

411 Overlay Calling Sub-sequences are obeyed from the ZEIVCL
area such that the return from the called segment is to the sane
word in %FOVL,

On return to this word from the called segment, %FOVL ensures that
the Overlay Unit and Area which is in the top iten of the Overlay

Stack is in store.(by use of MZOPR) and notes the 'return' address
stored in fthat item. The top item in the stack is then removed
and a branch to the return adéress is obeyed.



The Overlay Stack

The Overlay Stack is stored in the Area %FOVCZ such that the
first item put in that stack is stored starting at the first
word #f the area. Bach item which is put in the stack is two
words long and is as shown belew.

Werd 1. Area/Unit fer Calling routine.
Werd 2. Return Address in Calling routine,

The 'Stack Peinter' (FOSP) initially contains the address of the
start of the area #FOVC2. The action of putting an item into the
Stack is te store the two words starting at the address given by
FOSP and then incrementing FOSP by two. )

The actien of precessing the tep item in the stack is to decrement

FOSP by two and then le#k at the item addressed by FOSP. The item
is also effectively remnved from the stack.

V. K. Tayler.



