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The FORTRAN IV Object Time Input/Output Systen

This notc replaces FORTRLN NOTE 5, It gives a brief desoription
of the input/output syeten used by FORTRAY IV obJect programs. The emphasis
is on the methods of comnunication between the different parts of the

systen. Further information appears in Fortran notes 4, 7 and 18.
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The FORTRAN IV Object Time Inpmt/Output Systen

Outline of Systen

The FORTRAN IV input/output gysten is modular. At run time, only
those parts that are needed will be present. The relationship between

the different parts d4s shown diagramatically in Figure 1.

For eachsource language input/oatput gtatenent the object progran
will contain one or more calls to %FKNOUT. %FINOUT is a segnent that
carries out the bulk of the work of I/0 in = way that is independent
of the I/0 nediun involved. %FINOUT enters one of a series of
peripheral routines to carry out actual 1/0 operations. Bach
peripheral routine is a segment.

For double precigion variables a call is generated to FFIODP
instead of %FINQUT, but %FIQDP uses GFINOUT for all processing except
numeric conversion.

Sinilarly %FIOD. is called instead of %FIOTA for double
precision arrays.

Communication between SFINOUT and the Peripheral Routines

%FINGUT does not kmow about the different I/0 media but merely
enters appropriate peripheral routines to perform the actual 1/0
operations. Comnunication takes place via thres common areas:
FFIOLIST, % FIGPER and %FIOLEN,

The progran description for a FORTRAN IV progran generates in
the common area %FIOLIST a list of programmer's numbers that nay be
uged by that progranm. /‘ssociated with these numbers are details of
the actual devices and all auxiliary information required for the
successful operation of these devices, including the addresses of the
appropriate peripheral routines.

An dinitial entry to %EEEOUT will search %FIOLIST for auziliary
information corresponding to a specified programmer's number. Then
the one word area %FIOPER is set to point to this information for use
by the peripheral routine.

The layout of the buffer is given in section 4. It is used to
transmit information between %FINQUT and the peripheral routines during
READ end WRITE operations. This information is transnitted in units
of bloclks, where one record may consist of one or more blocks. L4

formatted record is likely te congist of onc block and an urnformatted
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record of several blocks., TFormatted information will be in standard
6-bit code (without shifts). Unformatied information will be
in binary form. The length of the buffer isthe naximum of the lengths
defined in the peripheral routiunes.

During a READ or WRITE operation the initial entry to the peripheral
routine will set the 2 word common area %FI@LEN 5
Word 1 (fornatted) Wo. of characters of information in Buffer

(unformatted) " " words \ i

Word 2 Start address of information
On reasding, BO of word 1 will be set to 1 by the peripheral routines when
the last block of a record is read.
On writing, this bit is set to 1 by FGRINOUT whenever arecord is to be
terninated.

3. Structure of F#FIGLIST

ZPTOLIS™ ocontains s list of information about the peripherals used

by a program. It contains an entry for each of the INPUT, QUTPUT, USE and
CREATE statements in the Progran Description. ./n entry consists of one or
more pointers and an information block,.

Tor esch programmer's number in the statenent there is a 2 word
pointers:

Bl Progranmer's number

24 sddress of information block
The first word of %#FIOLIST contains the number of entries in the list.

For each occurrence of the word (HQNITOR) in a stetenent there is
2 sinilar pointer, except that the lst word is n, n< 0. The value of n
indicates whether the word is available for input or output being -1 for
input and -2 for output. These pointers are for use by the object tinme
diagnostic routines e.g. TRACE (SF4).

An information block contains theifollowing items :

1 Address of the start of the Peripheral Routine (1 wbrd).
By Device details (2 words).

3 Zero word

do Length in words of rest of block

5. Iny further information (Optional.)

Before entering a peripheral routine, WFINOUT sets %FIOPER equal to
the address of tho information block.
Iten 1 is used by & FINOUT,

ITten 2 congists of 2 words as follows:
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Value of Vord Meaning
Word 1 Top hit = AL Device Allocated
Bits 1-8 Type of device (as in
PERY control area)
Rest of word = 1 INPUT
=2 ouUTPUT
=3 UsE
= A7 CREATHE
Word 2 Top bih = 1 Device not yet used.
JTegs 12 Hits = n n is number in 1900

device nane, e.g. 3 in HT3,

The top bits of these words are refered to and changed only within peripheral
routines; some peripheral routines ignore thenm altogether.

Iten 3 is used as working space for the peripheral routinecs, e.g. ARIOMT

stores statement type in bits 0-5 and data block count in bits 6-23.

Ttem 4 is zero if there is no further information

Itom 5 (if iten 4 non-zero) contains file nane plus any other information which
ney prove desirable. Only up to 12 characters of the file nane are

significant to executive, nanes less than 12 characters being space-filled

on the right.

Structure of the buffer

For character peripherals, except the line printer, user inform tion
gtarts at the beginning of the first word; for the line printer, at
character 3 of the first word.

On nagnetic tape the first few words of the buffer are used as control words
and user information starts st charscter 2 of word 2 for fornatlted tape
(for conpatability with # XQP) and at word 5 for unformatted tape.

Adthough each peripheral routine uiay in Theory use a separate buffer

in practice all existing routines use the conmon arsa S4FIOBUF.

Alison Finch



Diagram of Input/Output System
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FIGURE 1



