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ABSTRACT

This routine permits the same data to be read by the IBM 360 0S Fortran
user more than once, It also enables input and output transfers to be made
to or from a specified Fortran array in similar manner to the transfers made
by the ENCODE and DECCDE statements of other Fortran Systems, An automatic
printer carriage overflow feature is enabled on finding the end of a page on

an on-line printer., The routine is based on a REREAD routine published in the
IBM Installation Newsletter,
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1. INTRODUCTTION

A rereading capability whereby one record of data could be read more than once
under different formats was available on the IBM 7040 computer and was widely used,
particularly in data editing and variable data programs. An automatic printer
carriage overflow (or page-skip) function was also available on the 7040, where it

had been programmed into the 1401 resident IOCP program,

When the A A.E.C, changed to an IBM 360 computer a routine was needed to
perform these functions, The original idea for the method of operation of this
routine was obtained from a routine published in the IBM Installation Newsletter,

the latest version of which appeared in the December 1968 issue,

The AEREREAD routine has gone through many modifications since it first came
into use early in 1967 and has now attained a certain measure of Release indepen-
dence, This report corresponds to the version which works under Release 17 of the
IBM 360 Operating System. It has only been tested on a PCP system, although there
is no reason to doubt that it would work under systems with MFT and MVT., The

printer carriage overflow section may, however, require some modification.

2, METHOD OF OPERATION

Input and output for the users of the full (non-basic) Fortran system under
the TBM 360 08 are controlled by the Fortran library routine IHCFCOMH {or
IHCECOMH if the Extended Error Message facility is specified), The alias for
both these routines is IBCOME., This routine calls routine IHCFIOSH (or IHCEFTOS)
to do input and ocutput. The alias for these two routines is FIOCS#.

The AEREREAD routine intercepts all calls between IBCOM# and FTOCS# once it
has been activated and simulates returns from FIOCS# to IBCOM# for all incore
operations, The printer carriage overflow is effected by simulating the 0S PRTOV

acro each time a line is printed.

2.1 Activating the AEREREAD Routine .

The interception of calls is initiated by means of a call to the entry point
REREAD, This routine changes the address constant for FIOCS# in the IBCOM# routine
to an address within the AEREREAD routine., The letters RR are also written on
the printer, starting in column 130, to indicate to the user that REREAD is in
use and to ensure that a data control block for the printer on unit FTO3FO01l has
been opened. The address of this block is then found by searching the data extent
block queue and the task input output table via the communication vector table
and the task control block, and is stored within the AEREREAD routine, Subsequent
calls to REREAD are ignored. REREAD is implicitly called if PRNTOV is called,
However, for all other functions it must be called first somewhere at the beginning
of the program, In overlay programs AEREREAD must be in the same segment as IBCOM#
and FIOCS#, generally the root segment,



2.2 Operation

Once the routine has been activated it monitors all input, output and control
requests between IBCOMF and FIOCS#. The various operations available are integrated
and depend on switches set by the SETBUF, PRNTOV and PRNTCOF entry points described
in Section 3, The rereading capability is always enabled once REREAD has been

called, and cannot be disabled,
There are five types of call from IBCOM# to FIOCS#:

(a) TInitialisation (code = 0)
(b) READ operation (code
(¢) WRITE operation (code = 2)

I
L

(d) Control operation {code = 3)

(e) Close data sets {code = 4)
The code is the first byte of the argument list, which is pointed to
by reglister zero on entry to AEREREAD,

Two types of return can be made from FIOCSH# to TBCOMF:

(f) Normal
{g) Error.

AEREREAD can handle the calls in two ways:

(i) The call can be passed to FIOCS#, with original arguments and return
address (return is to IBCOM#) .
(ii) The call can be passed to FIOCS#, with simulated arguments and a return

o AEREREAD, from which a return to IBCOM# is then made.
Hence interception can be made both on the way into and out of FIOCSH.

During the initialisation call the argument list originally supplied to
IBCOM# by the problem program is also available and is pointed to by register 2.
It is important to distinguish clearly between these two argument lists since
both are used by AEREREAD, The are referred to in this report as the IBCOM# and
FICCS# argument lists respectively.

When it gets control, AEREREAD immediately passes on all calls to FIOCS# by
method (i) above, except the initialisation and WRITE types. The initialisation
call is checked for the unit number (IBCOM# argument list), for whether it is
formatted or unformatted, and for whether it is input or output (FIOCS# argument
list),

All normal input operations are passed on to FIOCS# by method (ii) above.
On return the contents of registers 2 and 3, which contain respectively the buffer
address and length, aré saved in AEREREAD. For normal output operations the

output unit number is saved for checking later during a WRITE operation,
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If input is requested from unit 99 (the unit can be specified in Fortran as
either an integer constant or variable) then the request is not passed on to FIOCS#
but registers 2 and 3 are restored to what they were after the last READ, and return
to IBCOMF is effected,

If the incore READ/WRITE switch is on (set by SETBUF) then both input and
and output initialising calls from IBCOM# are checked to see if they correspond to
the unit that has been nominated by the programmer for incore operations, If the
nominated unit was used then registers 2 and 3 are set to the in-core area indiecated
by the programmer. No checking is done to see if the size of the array indicated
by the programmer is exceeded or not. If more data than can fit in the buffer are
transferred, then Fortran decides it needs a new record. The extra information
then goes into the same area in core and, in the case of a WRITE operation, over-
writes what was initially written. In the case of a READ operation, the same

information is obtained more than once.

With a WRITE operation the saved unit from the last cutput initialisation call
is checked. If the printer carriage overflow switch is on and if the unit is 3 or
6, the printer overflow mask is set for channel-12 overflow testing in the selected
printer data control block., Control is then passed to FIOCS# by method (i) above,
The standard printer unit in use at the A.A.E.C. is FTO3F001, but this can sasily
be changed by altering two statements in the program, The contrel program then

looks after the skipping operation once a channel-12 overflow has been detected,

AERRREAD tests that the unit is a 1403 or 1404 printer, before setting the
overflow mask. If printed output is on tape the system does not work, but it is
a simple matter to institute a line count procedure and insert a USASI control
character into the first byte of the record, The line count must then, of course,
be reset every time the user does his own page skip, and the first character needs
to be continually monitored, Also the buffer address must be saved during
initialisation and the requirement for finding the printer DCB address no longer

exists, This second method is better For systems that use spooling,

An error return from FIOCS# i3 passed straight back to IBCOM which then
prints the appropriate error message, so that a record which gave an error return

cannot be reread,.

3, USER'S GUIDE

3.1 Initiation

Insert a
CALL REREAD (no arguments)
or
CALL PRNTOV (0)
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statement at the beginning of the program, or anywhere logically before AEREREAD

functions are required,
3.2 Rereading

Use either
READ (99,n) list

oy
READ (N,n) list
where N = 99
n = format statement number or array name, and
list = list of variables as described in the Fortran manual,
Notes

(a) The same record can be reread an unlimited number of times,

(b) END= and ERR= exits may be specified but could never occur from
inceore operations,

(e) Although REREAD does work for unformatted READ statements there is
little point in its use and trouble may occur with spanned records (see
Fortran Programmer's Guide for description of spamming), This also
applies to incore READ/WRITE statements.

Exanmple

In this example a card 1s read in, and then reread in a different mode

depending on a code in column one.

READ (1,88) IA,IB,IC
88 FORMAT (3I1)
IF (IA) 10,20,30
10 READ (99,87) A,B,C
87 FORMAT (3X,3E15,7)
GO TO 100
20 READ (99,86) CA,CB
86 FORMAT { 20A4)

30 ete.

3,5 Printer Carriage Overflow Skipping

To activate use
CALL PRNTOV (0)

The zero argument is optional at present but will be required when the line-count

version (see Section 3.3,1) is introduced,



To deactivate use

CALIL, PRNTOF

Notes

Page skipping commences on the first channel 12 detected on the printer
af'ter activation,

Unlimited activation and deactivation is allowed,

Attempting to activate the activated state or to deactivate the

deactivated state has no effect,

3.3.1 Line count version (not standard at AAE.C.)

To activate with this version

where

CALL PRNTOV (U,N)
N

U = Fortran logical unit on which this monitering is desired. Only

number of lines per page desired, and

one unit may be activated at a time. U = 0 indicates that the

standard version (see above) is to be used.

3.4 Incore READ/WRITE

To activate the facility include

CALL SETBUF (N,IA,IL)

where N = Fortran logical unit to be used to indicate incore operations,
IA = name of array to or from which incore operation will take place,
and
IL = length of area available in bytes,
Notes

(a)

(b)

(e)

If N is positive the activation switch is set OFF after each use. If

N is negative the activétion switch remains in effect or set ON, until
it is set OFF by N turning positive.

Only one Fortran logical unit may be activated at any one time, Setting
a new unit cancels the last one, No ID statement is required for the
incore unit. If one is provided then incore operations take place while
the switch remains activated for that unit and will do input/output on
other occasions it is used, If a unit is used before it is activated
and no DD card has been supplied then a standard Fortran error message
indicates this.

The arfay IA must be suitably dimensioned to accommodate the largest
operation used. IA may be a subscripted variable if it is desired that

the operation should start in the middle of an array.
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(d) IL will be four times the array dimension for single precision orv
INTEGER*¥4 variables, or eight times the area dimension for double
precision or REAL%8 variables. The buffer lengths may of course be
indicated to be less than array size but should never be more than

the array size.

Bring the facility inte operation by using any of the following:

READ (N,n) list
READ (1l,n) 1list
WRITE (N,n) list
WRITE (1,n) list

where 1l = integer constant representing unit activated by SETBUF,
N = integer variable equal to unit activated by SETBUF,
n = format statement number (constant or array name), and
list = Fortran list of variables (optional).
Notes

(a) END= and ERR= exits may be specified but will be ignored.

(b) The buffer is not cleared to blanks for each WRITE statement, so that
single characters may be changed using the T format,

(e¢) After each use the activation switch is set OFF if the unit specified
was positive., The switch remains set ON if the unit specified was
negative.

{(d) The unit number may be between 1 and 99. Zero is not a valid unit,
If 99 is specified then the standard REREAD function is overwritten,
but it may be restored in the normal way (see (¢) above). Unit 99
cannot be redesignated for rereading by using the CALL. REREAD state-
ment, '

(e} The note (c¢) in Section 3.2, regarding unformatted input/output,

applies here.

Example 1 Use of I/O Conversion Routines

CONVERT INTERNAL FLOATING VARIABLE PQ TO A
CHARACTER STRING IN ARRAY IZ
DIMENSION IZ (4)
PQ = 16.342
CALL SETBUF (11,1Z,16)
WRITE (11,99) PQ
. 99 FORMAT (F16.3)

-



STOP
END

Example 2 Byte Manipulation

c

99

CHANGE, IETTER F TO NUMIER 8
DIMENSTON NP(3)

DATA NP/'ABCDEFGHIJKL'/
CALL SETBUF (22,NP,12)
WRITE (22,99)

FORMAT (T6,'s")

STOP

END

Example 3 Setting of the Activation Switch

99

88

Example 4 General Example Incorporating Main Features of AEREAD

DIMENSION EX(3)

CALL SETBUF (-73,EX,12)

ACTIVATION SWITCH NOW SET ON FOR UNIT 73
READ (73,89) I

FORMAT (19}

READ (73,88} Z

FORMAT (F&.4)

ACTIVATTION SWITCH STILL ON FOR UNIT 73
CALL SETBUF (25,EX,12)

ACTIVATION SWITCH ON FOR UNIT 25

READ (25;89) I

ACTIVATION SWITCH SET OFF

END

This example uses the incore WRITE to generate a variable format definition

which is then

one asterisk in column 2, each line printed contains one more asterisk than the

Previous one,

672 I ¥ - B nV I

written incore and printed. The result is that, starting off with

DIMENSION IA(20) ,IB(4)
DATA TA/20%" t/
CALL REREAD

DO 10, 1=2,80



B N=33
7 CALL SETBUF(8,IB,16)
8 WRITE( 8,999) I

999 FORMAT{ '(T',I2,"',1H*} ')
9 CALL SETBUF(N,IA,80)

11 WRITE(N,IB)

12 WRITE(3,998) IA

998 FORMAT( 1X,20A4)

10 CONTINUE

13 STOP

14 END

Notes (numbers refer to statement numbers in example)

1. TA is output area. IB is area that will hold a variable generated
format.
This sets up incore operations on array IB for unit 8.
A new format statement is generated incore in array 1B,

9, This initialises an incore operation on array Ifi using this time a
random variable unit 33 (for the sake of the example only).

il1. The next line incore is written to array IA.

12, This prints out IA to the printer (statements 9 and 11 are really
redundant and 12 could have been rewritten as WRITE (3,IB)).

Example 5 Conversion of CDC Fortran REREAD Feature

To simulate
ENCODE (4,99,V) B
99 FORMAT (F4.2)
use
CALL SETBUF (33,V,4)
WRITE (33,99) B
99 FORMAT (F4.2)

3.5 Storage Requirements

The routine that has only the standard printer carriage overflow function
uses about 600 bytes of core storage (260 hex) and the 'CSECT' AAEPSW uses 4 bytes
of core storage. If it were desired to activate more than one incore unit at

once then more storage space would be needed,

4, PRINT SWITCH

A facility is provided whereby the Fortran programmer can check whether a
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line has been printed. If the printer carriage overflow has been activated and an
output record written on the specified printer unit, and if the device is a printer,
then a word in the special 'CSECT' AAFPSW is set to zero. The Fortran programmer
can check this value using labelled COMMON,

Example

SUBROUTINE CHECK (%)
COMMON/ AAEPSW/ TA
IF (IA) 10,20,10
20 TA =1
RETURN 1
10 RETURN
END

This routine would check whether a line was printed anywhere in the program since
the last call to the routine and whether the device being used was an on-line
printer or not. The option is used by a trace routine PRINTT (available at the
A.AE,C,) which prints many trace calls on one line by suppressing the printer
advance, When this routine finds that the program has also printed a line then
it prints the next trace on a new line to prevent overwriting of the program's

output 1line.

o, RELEASE INDEPENDENCE

In so far as AEREREAD relies on a calling sequence and register usage which
ig internal to the IBM subroutine library (and also non-standard) it is not
Release-independent., This calling sequence was changed when the extended error
handling package was introduced in Release 15/16 because an error return address
was introduced in the argument list to FIOCS#. However it seems unlikely that
the calling sequence will be changed again in the near future. The actual calling

sequences are included as comments in the listing of the program in Appendix 1.

Provided the calling sequences and internal register usages do not change,
the present version will be Release-independent. It already copes effectively
with the two versions of IBCOM# and FIOCS# currently available (that is, with and

without the extended error handling package) .

The method of overwriting the FIOCS# address in IBCOM#, by medifying one of
the instructions at the beginning of IBCOM, executing it and then restoring it,
was copled from the REREAD routine published in the IBM Installation Newsletter,

6. CONCLUSTON

The AEREREAD routine should provide a powerful data editing tool for Fortran
programmers, particularly when used in conjunction with the SCAN free~input routines

(Bennett and Pollard 1967). It is also useful when converting Fortran programs
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that were written for other Fortran compilers which allow the use of the ENCODE
and DECODE statements, such as the CDC Fortran compilers. The Share Fortran
Project has suggested the inclusion of a Fortran character-type variable and this
may be implemented in the IBM Fortran Compilers. It is already available in the
University of Waterloo's Fortran Compiler. If a variable were coded for the unit
in the incore READ/WRITE statements then the conversion of Fortran source program
could be easily accomplished by removing the CALL SETBUF cards or providing a
dummy SETBUF routine and equivalencing the first two arguments to SETBUF ( that is,
inserting EQUIVAIENCE (N,IA)),

Users of this routine should nevertheless bear in mind that it is a non-
standard facility and may let them down when it is most needed, for example when
it is required to run the program on another machine, or under a different
operating system., Programmers who would like to be able to run their programs
anywhere should use strictly standard Fortran as defined by the U,S,A,S.T1,

standard,
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TITLE

APPENDIX 1
SOURCE LISTING OF AEREREAD

PAGE NO. 1

YAAEC REREAD SUBRCUTINE®

Fok e fook ook RELEA*% INDEPENDENT VERSICN AFTER R.17 5 MAY 69 R.E.D.

******%*%-***

--*;*:*.%***‘*-*****%***.***%‘**%*‘*.%%%**-****-%**'ﬁ-*-i

A SOLUTIOGN TO THE FOGRTRAN REREAD PROBLEM USING DSRN99
TC TRIGGER THE IMCCRE MCVE. A GNE-TIME CALL TO REREAD
CAUSES IBLOM TG INSPECT ALL FURTHER I/0 CALLS AND SAVE
THE POINTERS TO THE BUFFERS OF DATA FOR A READ -

: S REGARELESS“GF THE - PHYSICAL UNIT: INVQLVED.'

A SUBSEQUENT -~ - - READ{99, FGRMAT) LIST: :

WILL CAUSE. THE SAME DATA FRCOM THE LAST FORMAT READ TO
BE TRANSMITTED TG THE °LIST® BY THE CONVERSION CALLED
FCR BY *FORMAT?,

QUERIES 7O ROB DAVIDS) AcPeEeCoy LUCAS HEIGHTSy; NaSoWs

SPACE 2 '
ok % ok ok ck ko ok ok ok %k ¥ K ok ok ok ok % % &k % ok % ¥ ¥ %k k & k ok ¥
CALLING SEQUENCE FROM FORTRAN TC IBCCM#
ok ko ok k-k o ko k% kok K ok k & % ok k %k k ok k % & %k ok % &k %k k

l’:
CNOP
BAL

BAL
it
DC
DC
DC

BAL -

H

BAL
DC
e

GR

Le=V{IBCONA)

0.4 -
R+OC(L) : FRDWF
Ry4( L) : FWRHWF

XLOo4 ™I +XLCa4'UI®,AL3(UNIT)
ALLT*FTIJAL3(FCRMATY
ALAU{ECFADD) CPTIGNAL
AL4T{ERRADD) CPTICNAL
WHERE PI-= X*'0¢ IF NEITHER EQF NCR ERR,
"X*L* IF EGF GNLY,
X2 IF ERR CGNLY,
X*3¢ IF BCOTH EOF AND ERR.
UI = X*0°® IF UNIT- IS AN INTEGER CCNSTANT,
X1 IF UNIT IS A VARIABLE NAME,
X%47 IF UNIT IS A STANDARD SYSTEMS UNIT.
FI1 = X'QG0% IF FCGRMAT IS A STATEMENT ' LABEL,
X301 Y IF FCORMAT IS AN ARRAY NAMNE.

Ly=V{IBLGEH)

Ra8LL2 FIGLF

XLI YL XLCo 4T g XLCo4 X" 5 XL0L 4 B yXL1.4%D"
WHERE “LENGTH{L} = SIZE{IN BYTES) CF THEE ITEM,
TYPEL{T) = LCGICAL/INTEGER/REAL/COMPLEX/LITERALy
AND Xy By D ARE THE. INDEX, BASE, LCISPLACEMENT
WHICH SPECIFY THE ADDRESS CF THE ITEM.

L+=VIIBCC¥i)

Rsl2{L) FIGAF

XL1 *SPAN' yAL3{ADDRESS)

XLL'L S XLCs 4 Ty XL2.4 YELEMENT S

WHERE SPAN REFERS TC STRUCTURED ARRAYS,

- ADDRESS = BEGINNIMNG LGCATICN OF THE ARRAY,
LENGTH{L) = SIZE{IN BYTES) COF EACK ITEMy
TYPEL{T) = LOGICAL/INTEGER/REAL/COMPLEX/LITERAL,
ELEMENTS = NUMBER CF ITE¥S IN THE ARR2Y.
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X
* L L y=V{ IBCONE)
% BAL Re16(L) FENDF
]
‘;P Aﬁ 2
* ERROR CONDI1IONS
® INVALIO CHARACTER IN FURMAT STATEMENT.
% ATTEMPT TO READ OR WRITE PAST END OF RECURC.
* FOR OTHERS, SEF FIGCS RCUTINE. |
*
* ' L,=VIIBCONE)
* cNaP 0,4
* RAL R ,20(1) £ RONF
* BAL R y24(L) FWRNF
* ne XLO<4'PT " (X104 UIY,AL3 (UNIT)
* DC AL&4{ECFADD) OPTIONAL
* D¢ AL4{ERRADD) OPTIGNAL
#* WHERE PTI = X'0' IF NEITHER EGF NGR ERR,
* X11° IF EOF CNLY,
* Xt2¢ IF ERR CNLY,
% X*31 IF BOTH EOF AND ERR.
* Ul = X*O' IF UNIT IS AN INTEGER CGNSTANT,
* X*1°® IF UNIT IS A VARIABLE NAME,
* ¥v4¢ IF UNIT IS A STANDARD SYSTENS UNIT.
%
%* L L.=V{ IBCONH)
* BAL R,28(L) FIGLN
* oC XLL ' LENGTHY ¢ XLGo 430"y XLOW4 "X T 9 XLO o4 "B g XL 14400
* WHERE LENGTH = SIZE (IN BYTES) OF THE ITEM,
* AND X, Bs D ARE THE INDEXy BASE, CISPLACEMENT
* WHICH SPECIFY THE ADURESS OF THE ITEM.
*
* L L oe=V{IBCOME) |
* BAL R+32{L) FIGAN
* DC XL1*SPAN' ;AL3{ADDRESS)
* DC XL1 *LENGTH' ,AL3{ELEMENTS)
* ' WHERE SPAN REFERS TG STRUCTURED ARRAYS,
* ADDRESS = BEGINNING. LCCATICN OF THE ARRAY,
* LENGTH(L) = SIZE(IN BYTES) OF EACH ITEM,
* ELEMENTS- = NGMBER CF TTENS IN Th¥ APRAY.
*
# L Ly=V{IBCCHN4) |
* BAL R+36(L) FENDN
*
SPACE 3
* ERROR CONDITIONS
* INPUT LIST LONGER THAN LOGICAL RECCRD.
* ATTEMPT TO OUTPUT MCRE THAN 255 RECORDS IN A LOGICAL RECORD.
* FOR OTHERS, SEE FICCS ROUTINE,

SPACE 2
*#*****#*##*#**#*#******###*#*******
% FIOCS# CALLING SEQUENCE FRCM IBCGHM#
®ENTRY POINTS—=ONE ENTRY POINT &ITH PARAMETERS AS FOLLOWS-

#
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INITIALIZATION
LA GRX¢D SRN PCINTER TC CATA SET REF NO
L Ley=VIFIDCS#)
BALR R,L

BC AL1{O)
pe ALI{FQUALS)
ne ALERREXT) ERRGR EXIT - AGORESS
WHERE DSRN 1S CGF THE FLRM XLLT'FLAGS, L3 (UKIT)
AND FOUALS = X'FQ0" FGR FORMATTED INPUT
XAEEY FCR FGRMATTED GUTPUT
X'CCY FLR NON-FORMATTED INPUT
X'CQF* FCR NON-FORMATTELD CUTPUT

READ OPERATION

L Ly=VLFIOCS#)

BALR - Rl -

DC AL1{1)

DC AL1(0)

oc A(ERREXT) ERRCR EXIT ADDRESS
WRITE OPERATION

L GRXSRECLEN

L L¢=VIFIOCS#)

BALR RsL

DC ALYI(2)
DC ALL{OQ)
oC A{ERREXT) ERRCR EXIT ADGRESS
" WHERE RECLEN = NUMBER.(F BYTES GF OUTPUT

CONTROL OPERATION
LA GRX4DSRN
L Ls=VI(FIOCS#)
BALR R,L
DC ALY (3)
DeC ALL{CQUALS)
. DC A{ERREXT): ERRGR EXIT AODRESS
WHERE DSRN 1S OF THE FGRM XL19FLAG', AL3 (UNIT)
AND CQUALS = X'0C* FCR BACKSPACE BLOUK
X*01¢% FCR REWIND
X'C2' FCR WRITE END GF FILE MARK

CLOSE DATA' SETS

L Ls=VIFIOCS#H)

BALR RsL

e ALL{4)

bC ALLICO)

oC ALERREXT) ERRCR EXIT 2DDRESRS

Btode b o dF b Bt k0 30 M dE M 9 SE 30 R 3 M b 3 3 3RSk R B N 3 SR I R SR M S 4636 N 3 S o% %

INPUT—=ALL INPUT PAKAMETERS ARE FRCM THE MGDULE ITHCFCCME,
AND ARE CONTAINED IN THE REGISTERS 04 24 OR 3.

OUTPUT-=POINTERS. TO BUFFERSy AND BUFFER LENGTHS, ARE CIVEN TO EITHER
FCOMH, THE CALLING ROUTINE, OR T{ THE CCNTROL PRCGRANM.
% ok ook ok ok ook Kook o ok ko % ko ok sk %k ok ok k ok ok ok ok %k % & ok ok %k % &k X

# o * H o
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SPACE 3

ENTRY REREAD
EXTRN IBCGM#
EXTRN FIDCSH#

AEREREAD CSECT
* REGISTER DEFINITIONS
R EQLU ¢ RETURN REG. USEL IN CUR. IBCOM
L EQU 1 LINKAGE REG. USED IN CUR. IBCOM
GR X EQU 2 FIRST ARGUMENT
GRY EQU 3 SECGND ARGUMENT
% ROUTINE LETBUF SPECIFIES A EBUFFER TO BE USED BY A Libiuil
A FORTRAN UNIT FOR EITHER FCRNMATTED CGR UNFORMATTEL INPUT OR
& OUTPUT. CN THE NEXT USE BY FCRTRAN GF THAT LOGICAL
* UNIT s
* CN INPUT:
* THE INPUT RECCRD Wwibi wun. UBTALNEL FRUM THE BUFFER
* SPECIFIED,
%* CN CUTPUT:
* THE OUTPUT INFORMATICN WILL BE PUT IN THE AREA IN
* CORE SPECIFIED AS 2 BUFFER ANC NC 1/0 WILL OCCUR.
% CALL SETBUF {1U.IA.IL)
% ) Ot LCGICAL UNIT REQUIRED, MAY BE AN INTEGER
* CCONSTANT OR VARIABLE
w : IF 14 1S5 NEGATIVE BUFFER REMAINS SET
* 1A s AREA TC BE USED
% Lz LENGTH CF BUFFER it CHAKALITIERS
% ERROR CONDITIONS: .
* EOF AND ERR CONDITICGNS MAY BE SPECIFIEU IN nE
* READ AND WRITE STATEMENTS CONCERNED BUT .3UCH EXITS
* WILL NOT CCCUR FRCM THE IN-CGRE CPERATIONS.
ENTRY SETBUF :
USING #,1%
SETBUF SAVE {14.4),4%
LM Z9%,01(1) GET ARGUMENTY ADDRESSES INTO REG 2-4
ST 3,RERZA SAVE AREA ADDRESS
L 7+C(2) GET UNIT ADDRESS
LT 242 TEST UNIT VALUE
B8C 11,5881 BRANCH IF UNIT NOT NEGATIVE
LPR 282 MAKE PCSITIVE
0 2=X*CLCCCONGT SET SWITCH CONT INUOUS SETBUF
SBY ST ¢ RER2U SAVE UNMNIT
L 4,014) GEY LEAGTH ABORESS
ST 4 RER2L SAVE LENGTH
MV I RER1I+1,50 ACTIVATE SKITCH
RETURN {2¢4),T BACK TC FORTRAN
ENTRY PRNTOVPRNTLF
USING #,15
- ANTOF MVI RERS+14X'F0° DEACTIVATE PRINT SWITCH
BCR 18414
USING #,15
PRNTOV MVI RERG+L, X000 ACTIVATE PAGE SKIP SWITCH
BALR £y C
USING %4
REREAD SAVE (14,12) 4%

LR 4415 REG 4 NEW BASE REGISTER



RER1OA

RER12

*

8C
o1 -
LM
MVI
EX
MVI
BAL
e
e
e
L
BAL

0,RER13
RERLOA+] s X*F0
15+ 1ADIBCOM
74{1534X*50 ¢
Cr 74015
74(15),X1587
14, 4015)
At33
x401*
AL3IMSG)
5¢AD IBCON

14516115}

PAGE NG. 5

FIRST ENTRY SWHITCH

SET SWITCH FOGR FIRST ENTRY
IBCCMy FICCS ANG REREAD ADRR
FCOIFY INSTRUC: IN IBCCOM TO ST:
ST REREAD ACDR IN {BCOM
-RESTORE: INSTRUCTION -TO LOAD
OPEN PRINTER BY WRITING
FT. LOGICAL UNIT 3, INTEGER FRM
VARTABLE -ARRAY TYPE FORMAY
FORMAT: STATENENT
TERKINATE

THIS SECTION FINDS THE ADDRESS: GF. #RINTER LCB ©N FTO3F001

L
i-..
L
LM
L.
LH
L.
LA
cLC
BNE

ST

5416 ADDRESS CF CVT TABLE
£3445) TCB ADDRESS AEDRESS
£+418) CURRENT “T€B ADDRESS
T+838(6) ADDR OF DEB & Ti0OT
$324(T) DCB ADDRESS
1C+4019) TICT COFFSET

Te447) ADDRESS 'GF NEXT - DEB
1C+4¢8,10) DONAME ADECR: IN TIOT
C{8410) sRER12U 1S 1T?

RER12 LCCK UP DEB QUEUE

SyRER9A

MUST FIND SINCE JUST CREATED
SAVE PRINTER: CC8B ADDRESS -

Fodk B ok ook ko ok oF vk k. ok %k ko ¥ % dkodkoo%k Kk ok oodkoof koo ok ok 3k k- ¥k

RETURN (14+121,7
B ok ok ok ko ok ko FoF ok ok % ok ¥ ok ko ok okook ok dokokok A ok ok ok %k Kk %k Kk Ok &

RER13

ook ek

RER

* ¥ #*

RER1 -

RER11

SPACE

USING
STH
DROP
LR
USING
LR

LR
cerl -
BNE
™

BZ

™

80

BC
cLc
BNE
™
8D
MVI
™

3

*91

0515,RERLS

i

11,51

RER 411
2

440

Cl4), X'00°
RER7T

C{2 X705
RER1

Cl2)y X904 7
RER4 :

BACK FROM CALL REREAD

"ENTRY ‘HERE FRCM IBCCK WHEN REREAD HAS BEEN ACTIVA?ED

SANE REG 4-15
REG 11 IS NEW BASE REG

PCGINTER TC ARG LIST FCR IRLCM
PCINTER 10 ARG LIST FER F10LS
IS5 IT IMT CPERATION ?

CHECK IF-UNIT IS INTEGER CONSTANT
YES

CHECK FCR STANDARD SYSTEMS UNIT
YES = .GC CHECK IF  INPUT

STANDARD SYSTENS UNITS ARE: READ lyé

5+0{5)

PRINT - 99,
PRINT © 99,
MUST BE VARIABLE UNIT

UNIT ADDRESS MOW IN-REG 5

15,RER%

SETBUF-ACTIVATIGN SHITCH

(3451 RERZU+]1 "CHECK LUGICAL UNITF-VS SETBUF UNIT.

-RER4

RER 20,1 -
RERI11

"RER1I+1,X°FD?
- 1{4 )y X*GF ?

NGT EGGAL G0 CHECK " I1F~INPUT
T - CONTINUDUS SETBUF 7
_DON'T RESET-SETBUF ACTIVATION SW -
DE%ﬂTIVATE SETBUF SWITCH
- IS8 IT AN QUTPUT OPERATICN?



RER2

TOIBCOM
IBEX

RER3

RER4

RER4A
RER 4]

ERROR

RERS

RERS6

RER7

RERS
RER9

TOFIOCS

RERLS
ADIBCOM
ADFIOCS
RERAD
RERZU
RER2A
RERZL
RER4B
RER&L

i

LA
LM
8CR
MVI

™
B0
CLC
BE

MVC
BALR
no
4L
57T
ST

BCR
DC
oC
bC
oC
be
DC

DL

2 sRER Z/.
F3:RER2L
i¢6i4}
4.15,:RER1S+16
1551
RERB+1XFO°
RER2

144, X°0F
RERE&

PAGE ND. )

LCAD AREA ADDR SET BY SETBUF

LGAD LENGTH ADDR SET BY SETBUF

PUT RETURN ADDRESS: IN REG 1 Ro17 *x
RESTCGRE - REGS

RETURN TC 1BCCGM AS IF FROM FIOCS
ACTIVATE WRITE TC BUFFER SWITCH

1S IT AN INPUT GPERATICN ?
NC

1{3353),RER4N#L 1S UNIT = 99 7

RERE
1ADFIOCS
RER4A(2) 004}
P

XT5CoG

23 ERROR
ZyRER4B
AsRERA4L
TCIBCOM
La2ia )
IBEX -
2:RER4B
F4RER &L
1GIBCOM
S0(5)
ESRER €A
REREB+I X007
1GFIGCS
C{434 X702
10F JGCS
Co TQIBCOM
15, TOFIOCS
RERECA+3 ¢4 %9020
TGFJOCS
RERGA+F X205 0
ils TOFIOCS
1,RERGA -
17{1¥sX04E"
14, TOFIOLCS
18{1) 16
151 '
E3=V{ AAEP SW)
1s0¢(8"
13ADFIOCS
431 5:RER1S+1D
1541
16F g
ATIBCOME)
ALFIOCS#)
A(RERS
Frpe
Fige
Feps
Fege
Fuige

¥ES
I€CS ADDRESS TG RECGL
PRGVIDE ARG FCR FIGCS
GC TC FICCS
ARG FCR FICLS
ERROCR RETURN Rol7%%
STCGRE BUFFER ADDR FCR- REREAD
STCRE BUFFER LENGTH FGR REREAD
JACK TC: I8CCM
FRRER EXIT TC TBCOM R.17
R.17 .
RESTCRE REG2 £ 3 TO WHAT THEY WERE
s« AFTER THE LAST READ

LCAD UNIT
SAVE WRITE UNIT
DEACTIVATE WRITE TO BUFFER SWITCH
CCNTINUE CON TG FIOCS
IS-1IT1- A %RITE CPER#TIC&
NG o
WRITE~TC~BUFFER SWITCH
PAGE SKIFP SWITCH -~ INITIALLY ODISABLED
UNIT 3 CR 6

NCT 2

NCT 4 CR 1 {2ND HALF OF TEST)
ADDRESS CF UNIT BLOCK FOR PRINTER
IS DEVICE A PRINTER - =

NG IGNCRE

SET BET CN IN DCP

ZERC: REG 1

ADDRESS CF PRINTSWITCH

SET TC-ZERC IF. LINE WAS PRINTED

RESTCRE REGISTERS
CF TC FILCS
SAVE ARER

DC AU ee

vos CHANGE CRCER THESE 3 ADCONS
REREAD ENTRY ADDRESS .+« LCADED WITH LM
UNIT SAVED FRCM LAST CALL SETBUF
BUFFER ADDR FRUOM CALL SEYBUF
BUFFER LENGTH FRCMN SETBUF
BUFFER ADDR SAVED FROM LAST READ
BUFFER LEMGTH SAVED FRUN LAST -READ



PAGE NO. 1

RER 4N oc Figge REREAD UMY
RERGA BC Fioge ~LAST WRITE UNIT SAVE AREA
RERSA BC A(RER4N~5T) FRINTER DCB ADDR; INIT  INDCUOUS
RER12U oc C*FT03F0CL" PRINTER OONZME AT ALAJE.C.
MS G DC C*{T13C42HRR]} * FORMAT STATEMENT TO OPEN PTR
AAEP SW CSECT

oS ir SET TG ZERU IF LINE WAS PRINTED
* THIS CAN BE TESTED FRCM FCRTRAN BY USING
* COMMON ZAAEPSH/ 1VAR
% THIS IS USED BY PRINIT TC DECIDE NEMW LINE

END






APPENDIX 2

FLOWCHART 0OF ALR{&w, SETBUF AL FRINTISAIP FUNCT IYINS

CERERSEL BRI O ER TR TR PRSI S E SRR LR NP NSNS FIFB NSRS 34

IN THIS Citakd
FICCY =

IHCF Lo £
iBulLpr =
THCFCUMH

* - *
RER HERL ¢ ‘% Reka * LTS S *

* * = » 4

ACARETATN MM E QS * * AL & * Iy IT AN *nNU rr £l Al

¥ ®  HAS SETHBUF * # INPUT * « & ok JI 11 A kllt ¥

FROM [3CHY * * SW]TEN BEEN Hmmmmem e +L1#> UPERAT Lun L et R L L LreRa M LNT ————

* *  ACTIVATEL? L x & LEgRAATTLL Uk + * x5 ¥ [CuLE = +

ECERRERN KERHCRE L] . 3 JFdsMATTE L ) * "> XYY £l

* » * » 3 ¥
+ * + * » *
{ ¥YES ® YES ] YES
v v v ]
¥ * RER T + * Re k4 L HEKE L] Tulbulk
® » 4 * * ] »

* i) ¥ ¥ wh( ey ¥ *YLy dYCy @
DOES THIS ¥ 15 UNIT = T % & ¥ * + # Hal mRlTE TU 4
ERAT I 2> U1 . UNET SEY wBY > Ll » (5 uNiT = 997 Hm e » BLFFER SWITCH o BT
PERFIAM - * ) SEVBUF ? LI * * + BLEh .

INLTILLZATION 0% * 2 ey * * 2ALTIVATEDT ¥ LA
* ] % * ] ] [

¥ * ] - « * .
* rES * YES * N i hu
I v \
] L] v RERG 4 1
» * FrESETERRTENT ST 4 £l
* eYES - L I * L T {119
STAMDARY * nAS A + *  SET ARCUMLNTY L ¥ hAY FAGE SHIF %

SYSTEMS UN[IS * NEGATIVE UMLF Fomme o * Al o TQ L * $wl JCH HEEN B
ARE! READ ¥ SPECIFIru TO 4 * FIuCS anNd L * ALTLYATELT L]

PRIRT, PUAbA. v OSEIHUF e * EALK * 1 *

1] *® FIEEHEERETRNKEE + ]
L] * L] 1
* hil i YES
v ‘ v ]
7 o RER4 v @ = ERROK A ¥
* * E ARV BRI AR NS S ) ] » 4
* €TES  *&d * » L] EYES ks * LI
445 A * L3 t * # ¥ ¥ L] * wAS LAS] AN 2
$TAN0ARD ool ACTIVATE  * *® CRRUR HETURN? v Lo » LALT = — s
£ SYSTEAS UNIT + % * *Sl—.ml.lF SulTLHt % * ¥ * * PRINIER (4 OR *
*SPECIFIEDY # L11 ] L3 L] L) * &7
* L] ntunnnnn * * * Il
* * * = ] ]
N1 * Huy ¥ ¥l
[ (e e e . {
v
v HERIL % = v TUIBCUN 1]

CAXEEREL K% F R + * CERITORERREREER RIS R RN T ]
CONVERT * [} YRS x ¥ rEE 4

EYARJAGBLE UNTTe * IS AT A HR{VTL * € S5AVe PUFFER * * + Atk 1 PAGE SKLF®

+  IF USED. # T0 BUFFCR LEEEE T *PULNTERS FHUME——=> uio In PRINIGE
& 1.E. x * OPERATI O * #WEC 2 & 4 Fuds b4 1 uLn 2
* HEADL ¥, «a) % » @ & MEXT REREAU & asp » L]
EEEEEEREETUTR A + * FUBRBAn GRRECERK AAHER IS AN ANR IR
] *
AL
mrims = —————
RER1 RERZ v LRHUR
LR LSRR AR LY
LA L #5LT KEGISTERS¥ E* FECEFEREVERCE R EE
* ] « 2 E 3 T0 s I *
> e ¥ VALLES FRGR ¥ FLOFDT  LREGH NETARA *
L * ¢ LAST SETHUF ¢ ¥ * & T TuCun *
LA ¥ CALL ¥ v LEI AR AT T I T X
ErERt LA ETRIBNE
pommmm e m————— . R e BT
TUIHCGH HEWY v TuldouM Tukluut
FEFIzIRERRIES S y
L HBEFEAIIDLR AR ] » e ') IEE YT LI RN TR Y
oo * FSET el 2 L 3 & a e e s
¥WTe>x  PALK TL IHLLM # FOPAUA LanT  keead 118 *UFEDe (LU0 §1) 1
* % & ¥ ¥ Redl SA¥LY & * * L AnCh L SH 1
[ FAEIARASIRIDODE » * EXT . R RS R E YT
LEY T LR R RN S 1] ]
I ---------------- - [ ----------------- N
FLR3 v RIRG v
R TEE R R EE TR FTT FrEEERERRIERBEE
¥ * # *
4 ALTIvarlt * ¥ 3AVE WRET: #
# HARIIEr TO B -y * UIT Pl ¥
& ALFFCR * A LAFer SKIP &
7 ShITLH. * % CHLLK *
T E R T YT t-u.nuulnwuu
¥ Tk 16 S
RIS P RN S
B M o
» CEACT dvail o+ ¥ * _._J
¢ wRITE 1o TS L
u BUFFCR * + M
2 SHlTCH. # 1
FeucUR R Kk RS







