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1.0 INTEREACE AND EORMAT_SPECIEICATIONS

1.1 INTEREACE SPECIEICATION
1.1.1 INTRODUCTION

This document will describe the interface to those routines known
collectively as the run time tlibraery. Those routines are generally
grouped as data editings wuser <callabley, and Intrinsic functions.
Although the 1library's conception and design was primariiy for the
FORTRAN languages there is nothing inherently present tc prevent other
l anguage processors from interfacing to ite The implementation will be
in CYBIL unless a deviation is approved ( see PJPs DCS Log ID S3138 and
IPPs DCS Log ID S3243 )., :

1.1.2 DOCUMENT FORMAT

This document expresses the interface Predominantly in the form of CYBIL
declarationse Fach area of the interface is contained In a separate
MADIFY common deck on a PL available from the FRTL projects The name of
the common deck precedes each set of declarations in the text of the
document, The nsme is enclosed in braces (eeges {FTTGLOB})s Symbols in
the common decks that are global to the compiler and the |library start
with the 1letters “ft", Symbols specific to the library start nith the
letters "fiv, The third snd fourth characters are defined according to
SIS conventions.

1.1.3 APPLICABLE DOCUMENTS

l.1.3.1 EJRIRAN Languagg Processor

1) American National Standsrds Programming Language FORTRAN,
ANSI X3.9 - 1678 FORTRAN,
2) Cyber 180 FORTRAN External Refarence Specifications
DCS Log Id S2650.
3) Cyber 180 System Interface Specification,
DCS Log Id S2196.
4) Cyber 180 CCM Interface Specifications
DCS Log Id 52987,
5) Cyber 180 Products Error Termination,
DCS Log Id 52771,
6) Cvber 180 Project Planl PJP 1,
DCS Log Id S3138.
7) Cyber 180 Implementation Planl IPP 1,
DCS Log Id S3243.
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1.1.3.,2 Qther Lanauage. Procassors

Not applicabla at this time of design.,
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240 GLOBAL_CONSTANT_AND_IYPE DEEINITIONS

String fields suppliad to the library from the compiler (esges symbolic
names) shoulld be blank filled to facilitate compares,

21 EINZERTIL_GLOBAL

?2? SKIP 1= 2 727

2?2 PUSH (LIST := DON) 2?2

{ FTTGLAR - global types for FTMN and FRTL 1}
2?7 POP 22

CONST
ftcénax_arguments = 500,
ftcSmax_dims = 7,
ftcsmax_char_len = OFFFF(16),
ftectmax_cybil_string_len = OFfFfFF(16),
fteimax_array_elements = 80060000(16),
ftecimax_char_ord = 255,
ftetmax_symbolic_name_len = 7,
ftcSmax_char_per_seg = osc3max_segment_lengths
fteshits_rer_char 8»s
ftcibits_per_word 64y
ftecschars_per_wWword = 8,
ftchichars_per_double_word = 2 ¥ ftcSchars_per_words
ftegmax_sinagle_word_per_seg = ftcSmax_char_per_seg DIV

ftcdchars_per_words

ftcSmax_booliean_per_seg = ftcimax_single_word_per_segs
ftcemax_logical_per_seg = Fftcimax_single_word_per_segs
ftchmax_real_per_seg = ftctmax_single_word_per_segs
ftcimax_complex_per_seg = fteimax_single_word_per_seg DIV 2,
ftcimax_double_word_per_segd = ftc3max_slingle_word_per_seg DIV 2,
ftcsmax_fmt_nesting_level = 9,
ftecsmax_num_nemelist_group_item = 20000,
ftcsdefault_print_timit = 5000;

CONST
{ Values of LOGICAL constants,

ftcdtrue = -1,
ftczfalse = 03

CONST
{Values to be used t0 return string comparison results to the
{compiler.}
{These values correspond to those generated by the hardware
{compare Instructions.}

ftesteft_tt_right = 0c0OCGNO0(16)>
ftesleft_eq_right = 0
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Ftctleft_agt_right = 0400CC000(16);

TYPE

{

Fttsdimension = 1 «« ftcimax_dimsy

fttSchar_size = 0 «o ftcOmax_char_ords {for characters returned as
{integer}

{value}

ftt3compare_result = (§ oo OFFFEFFFF(16) _

Ftt3char_element_size = 1 +o ftcimax_char_leny

ftt%arg_ordinal = 1 .+ ftcSmax_argumentss

ftt3symbolic_name = string (ftcSmax_symbolic_name_len);

The following type defines the format of a FORTRAN actual argument

{1ist} ,
{item for a character data type entity.}

TYPE

{

ftt$string_vector_ptr = record
case 1 +¢ 3 ofF
=1 =
str: “string ( * )»
= 2 =
vect: “fttemax_char-vectors
tent O o+ OFFFF{16)»
s 3 =
cht “chars
unused: 0 o OFFFFLL16)
casend
recends;

fitttstring_desc type iIs used for paSsing strings to the support

{and/or}: :
{checking routine for manipulating character data.l}

TYPE

ftt¥string_desc = record
char_string: **string ( * ),
case is_substring: boolean of
= TRUE =
substring_begint fttichar_element_sizes
substring_end: fttichar_element_slizes
= FALSE =
1
casands
recend;

TYPE

{

fttidata_type = (ftcibooleans Ftc$logicaly, ftcsintegers ftcireal,
ftcidoubley FtcScomplexy ftc$charactery ftecitypeless);

The tong_real dectaration should be changed to longreal when CYBIL

{supports this type.}
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TYPE
lona_real = recoOrd
up: rfeals
low: real,
recend, ‘
fttslogical' = integery
ftttboolean = integer;

TYPE
fttssingle_word_type = ftctboolesan +. ftclreal,

fttSsingle_word = record
cas2 1 «¢ 5 of
= =
¢ fttSlogicaly

1
|
2
bs fttibooleany
3
i
4

]

:5:
st string (ftcdchars_per_word)
caseands
recends

FttSdouble_word_type = Ftesdouble .. ftcicomplexs

ftt®double_word = record
case 1 +¢ 3 of
=1 =
d: long_realy
= 2 =
ct ftticomplexs
= 3 =
st string (ftcichars_per_double_word)
caseand
recends

ftt3complex = record
real_2 real,
image reals
recentd;

TYPE

fttdmax_single_word_veCtor = array {1 ..
ftcimex_single_word_per_segl] of fttSsingle_words
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fttsmax_real_vector = array [1 .. ftctmeax_real_per_segl of resgis

fttdmax_double_word_vector = array [1 ..
ftcsmax ~double_vord_per_seqgl of fttsdouble_vords

fttemax_char_vector = array [1 «« ftctmax_char_per_segl of char’
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fttémax_int_vector = array [1 .. ftctmax_single_word_per_segl of
intager,

fttsmax_boolean_vector = array Il .. ftesmax_boolean_per_segl of
fttibooleany :

ftt3max_logical_vector = array [1 .. ftcimax_logicali_per_segl of
fttslogical,

Fttsmax_long_real_vector = array [1 a.
ftcimax_double_vord_per_segl of long_real,

fttémax_comolex_vector = array [1 .. ftcimax_complex_per_segl of
ftticomplex; ‘

{ This tyoe defines the Components of a CYBER 180 real number. It is
fused inl}
{examining the parts of 2 real number as in LEGVAR,}

TYPE

fttSparsed_real = packed racord
signt 0O es 1»
expont 0 .. O7FFF(16)y
norm: O oo 1y
coeffs 0 .o D7FffeFfEEFFF(10))
recend;

TYPE :
fttsarg_list = array [ftt%arg_ordinal) of fttsarg_tist_items.

fttBarg_list_item = record
cose 1 e 9 of
=1 =
logical_addr: “fttslogicals
F_Ffills 0 .o OFFFF(L6),
=2=
boojean_addrt "“fttébooleans
b.fitll: O o0 QFFFF(1E)S
3 =
integer_addr: “integers
P_fitl:s O «o OFFFFE(LlH),
a 4 =
real_addrt “real,
r.filles O o« GFFFEF(16E)y
= 5 =
long_real_addr: “long_realy
Ar_fills O «o OFFFFE(LE),
= 6 =
complex_addre: “ftt3complexy
c_fitls O .. OFFFF(16),
= 7 =
char_sddr: "string ( % ),
= 8 = .
strina_Vec_addr: fttsstring_vector_ptrs
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= 9§ =
cell_addrt “cell,
cell_fill: ¢ ., foff(lb)
casend,
r ecen dj

ftt3version = record
versiont 1 ee¢ 2559 {FTN 1e0» 2:0500s2}
fevel: 0 oo 2555 {FTN X0» Xol!n'o}

date?! ostidates {date the compliter was built

recend;
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in IS0 format)}

{Pointers created by the ASSIGN statement will have a type field

{carried in}
{the upoer 156 bits to allow for compilier and
{the}
{contents. The field value
{will not}
{appear to be valid label addressess}
TYPE
ftttpointer_typPe =
ftcsassigned_format_label)s
TYPE
ftt$pointer = Packed record
case ptr_types: 0 +o OFFFffl{l6) of
= DRD (ftctassigned_format_1abel) =
fmt: “fttlencoded_fmt_specy

= PORD (ftc%data), ORD (ftcsassigned_executable_

cell_ptr: “celly
casend,
recend;

2.2 ERTL_GLOBAL

2?7 SKIP 1= 2 772
?2? PUSH (LIST 3= ON) 22

{ FTTGLID - global I0 types }
2? POP 27
TYPE ,
fttsdrecord_length = amt3max_record_lengthy

ftt3unit_name = string (7),
ftt3return_address = “celly
fttdseagment_offset = 0 «¢o OFFFEFEFR(16)
Fttsprint_1imit = 0 +e 9999999999;

tibrary velidation of

is chosen so that most integer values

(ftctdatay fFtclassigned_executable_label,

label) =
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3.0 GENERAL_I/Q0_TYPE DEEINITIONS

Interfaces in this section are generated by the source language
compilers The interface to the input/output library will have the form
of a CYBIL call,

3.1 GONIROL_INFORMATION LIST_DEEINITION

All control information {1ist specifiers must appear in the first
{initialization) call to the library as each input/output statement is
processed, The order is completely arbitrarys 0On a restart I/0 call,
the cilist consists of a single entry containing a end_cilist.

3¢1.1 CILIST ( EXTERNAL FILES AND INTERNAL FILES )

3¢1lelel Exiernal_Unif Eniry

An external unit identifier Is indicated in the cilist by either an
external unit entry (ftesext_unit) or a verified unit name entry
(ftesverified_unit_name), The second form is described in the next
paragraph, The first forms described heres is used wuwhen the unit Iis
expressed as a varliable expression {esgesy YUNIT = N'). The entry points
to 8n integers which can be viewed as STRING (8) wusing the tagless

variant, The library wiltl convert the Integer using
fipsconvert_unit_specy which Is described in the next paragraph. A unit
cilist entry is required on sequential formatted and unformatted I/0

statementsy direct access formatted and unformatted I/0 statementsy list
directeds namelisty buffer I/0, OPENs CLOSE» REWINDs, ENDFILE, and
BACKSPACE I/0 statements. For INQUIRE it is present if It is an INQUIRE

3¢1e1le2 VYeorifled Upit Name Eniry

This form of expressingd s&n external unit identifier [see the sbove
para2graph for context) is used when the unit |Is given as a ccnstant
expression or default (2.9 YUNIT = 1 + 47y YUNIT = LUTTYWE8, WUNIT =
¥'), The entry points to a string of length 7, which contains a valid
unit name (left-justifieds, upper-cases bl ank=Fitled). In order to
convart the constant expression to a unit nemes the compiler will call
tibrary routine flpSconvert_unit_specs passing it the integer (actualily
fttsunit_name_or_number) value of the constant expressione.
fipsconvert_unit_spec will return an indicator of whether the Integer is
a valid unit identifier,s, If it is validy the routine also returns a
string of length 7 containing the left—-justifieds uPper-casey
blank=filled name of the unite If the first byte of the integer is null
{(00(16))y then the integer must be less than 1000 (to be valid) and the
string returned will be 'TAPE?' concatenated with the (minimal-=length)
string reoresentation of the integer with trailing blanks If necessary.
When the first byte of the Integer 1Is not nully, then the Integer
regarded as a string of 8 charaecters must Contain a valid FTN symbols
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left=Justified and zero=-filled In order to be vallide If it is wvalid,s
the string returned will be the first seven characters of the FTN symbol
converted to upper—-case with nulls Chsasnged to btlanks, The orevious
paragraph specifies when this cilist entry is required.

2?2 SKIP 3= 2 272

2?2 PUSH (LIST := Q0ON) ?2?

{ FLPCUS ~ Fflpsconvert_unlit_spec }

27 POP 27?7 .

PROCEDURE [XREF] flip%convert_unit_sPec (unit-
fttsunit_name_Or_number;
VAR unlt_ls_lnvalid- booleany
converted_unit_name: fttsunit_name);

3s1e1¢3 Interpnal Elle_Entry

This typs of entry is used to specify the usSer character entity that is
the object of internal I/0. 1Its form is similar to an folist <chsaracter
array entrye This cilist entry is required on internal I/0 calls.,

3.1.1e4 Extendad_Interpal _Elle_Entry

This entry is wused for ENCODE/DECODE statements onlye. It contains a
pointer to a record describing the extended internal file. The record
contains a pointer to the integer value of the record length specifled
in tha statementsy a pointer to the integer value of the number of words
in the files and a pointer to the first byte of the fite,s, If the slze
of the file is unknown at run-times then ftcetmax_single_word_per_seg
should be provided as the size. (Note: Although the file specified in
the statement cannot have CHARACTER types the painter to the first byte
is of type ftttmax_char_vector for FRTL efficiency.)

3¢1¢1le5 Asslianed_Eormai Eniry

Assigned formats consist of a .pointer to ftt$pointer of type
assigned=format, The type field in assigned format label wii! be used
to detect cases where the user does not supply the address of an encoded
format., This cilist entry must appear on sequential formatteds direct
formattedy 1internals and extended internal I/0 calls if the format was
given by an ASSIGNed variablee.

3eleleb Boolean_Formaf_ Eniry

This type2 of entry is wused for formats stored as Hollerith in
non-character arrayse. The maximum length of the format is unknown and
is located only by finding the terminating right parenthesis., This
cilist entry will appear on seauential formatteds direct formatted,
internaly and extended internal I/0 calls if the format was given by a
Boolean |tem,

CDC PRIVATE

B0 BB NG LD DO BD e PO A0 PO WO BE S0 OO0 B GE DO e SO DO Bl B0 GB B0 KB BN W B0 B0 SH CEH B0 A8 O G0 SO SO A0 S B0 S0 S0 G0 B N8 O A B0 BD A0 S B Se



3-3
83703701
FRTL INTERFACE SPECIFICATIONS

341lels7 Character Formal Eniry

This type of entry is used for character formats that were in some sense
variable at compile time, The compiler will fully encode any compile
time constant format used in a format context ( e.g. WHRITE(S,
*{F10.5)') X)), The standard requires the library to accept a format
descriptor which is an array name and to allow the formet to sPan array
alementss! If an array element name is useds the format must not span
elements. For character varlables, character array elements, and a
character sarray names the compiler should use an entry like the io}ist
antry for a character array. The array size will be one for charsacter
varlables or array element names. It will be the array size for
cheracter arravys. The tength uwilt be the tength of the char item. This
cilist entry must appear 1Iin sequential formetteds direct formatted,
internals and extended internel I/0 calls where the format is given by a
‘Non-compile-time encodable character 2xpression.,

3s1ele8 Epgoded_Eaormet_Eniry

This is a pointer to an encoded description of a format, It is
described in a seParate section on encoded format specificationss

3¢141.9 IASIAT Epiry

This Is s pointer to the integer variable or Integer array element that
{is to recefve the return statuse. This cilist entry may appear on al}
I7/70 calls accepting a cilist except extended internal and buffer 1/0,

3010110 ERRy _TND_Eptry

Thesa are addresses of labeis in the calling routine where control is to
go on an error or end of file conditiony respectivelys These cillst
entries may appear on all I/0 cails accepting a cilist except extended
fnternal and buffer I/0.

3.1.1‘114§KIE_EQ££¥

This is an address supplied by the compiler to allow the tibrary to
bypass any remaining restart calls for this I/0 transmisslion. It is
used in the =2vent of an error or end of file that precludes further data
transfers, This cilist entry must appear for all I/0 statements.,

3+1.1.12 RECL _Eniry

This is a pointer to a user integer usad to supply the record length on

an OPEN or interrOgate it on an INQUIREZe.e This cllist entry must appear
in a OPEN or INQUIRE containing a RECL spec.
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3¢1ele13 EILE entry

This is a character data item supplied by the uUser giving the file neame

on an DPENse On INQUIRE, It gives the file name on an INQUIRE by file.:

This cilist entry must appear in a OPEN or INQUIRE containing & FILE
Spec,

Thera ar2 two wWays of passing the file names The FILE name entry
(ftesfile) Is used when the file name is a variable expressione. The
verified FILE name entry (ftcSverified_file_name)y, described in the
following paragraphy 1is wused when the file name is 1 constant
expression,

34141014 Verifiad FILE Nage Eptry

This entry 1Is wused when the file name iS a constant expression. It
points to an amt%local_file_name. In order to get the verified Ffile
names the compiler will call library routine fip$convert_file_name with
the value of the expressfon pointed to by a “stringl * ), If the
expression satisfies the syntax for a local file name (see NOS/VE ERS)»
parameter name_is_invalid is returned as falses and the value ¢of the
expression 1is returned 1In parameter Coverted_file_name with letters
converted to upper—case, and blank-fl11 on the right. (Note: In order

for the name to be valids any blank characters in the expression must

all be on the right), converted_file_name is of type
amt$iocal _file_namey, a fixed-length 31 character string. See the
previous paragraph for further information on when this entry is
reauired.

?2? PUSH (LIST := DON) ?2?

{ FLPCFN - flp%convert_file_name }

7?7 POP 27

PROCEDURE [XREF] FilpSconvert_file_name (VAR {IN} file_namet: string ( *

VAR name_lis_linvallid: booilean;
VAR converted_file_name?! amt$local_file_name);

3elele1l5 MAME _entry
For an INQUIRE by wunity, this is a pointer to a user character entity

thst receives the file namee This <cilist entry must appear for an
INQUIRE containing a NAME spec.

3s1e1le16 EXISI _enitry

This 1Is a pointer to a3 wuser loglcal variable or array element that
recejves a return value giving the existence status of the file, This
cilist entry must appear on an INQUIRE call if the EXIST spec was used.
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3.1.1,17 ORENED_entry

This is a nointer to a user 1lpgical varfable of array element that
receives a ra2turn valuye giving the opened status, This cilist entry
must appear on an INQUIRE call If tha OPENED spec was used.

3e1e1.18 NAMED eniry

This is a pointer to 8 user logical variable or arrsy element' that
receivas the nNnamed status of the file on an INQUIRE., This cilist entry
must appear on an INQUIRE call if the NAMED spec was used,.

30101.,19 NUMARER apntryv

This is a pointer to a user integer variable of array element that
recejves a return value giving the unit number of a file on an INQUIRE,
This cilist entry must appear on an INQUIRE call if the NUMBER spec was
us ed,

3¢1.1.20 NEXTREC entry

This is a polnter to a wuser integer variable or array element that
recejves a return value giving the next record number on a direct file,
This cilist entryY must appear on an INQUIRE call if the NEXTREC spec wes
used.

3elele21 EQRM_enkry

This is a ovointer to a user character entity that recelves a return

value stating the formatting mode of the file, This entry must appear
on a OPEN or INQUIRE call if the FORM spec wWas used.

30101422 ACCESS_sentrcy

This is a pointer to a user character entity that receives a return
value stating tha access mode of the file (seguential or direct)e This
entry must appear on a OPEN or INQUIRE call If the ACCESS spec was usede.

30101.23 SEQUENIIAL entry
This is a3 pointer to a wuser character entity that recelives a value

stating whether sequential is an allowed accass mode, This entry must
appear on an INQUIRE call if the SEQUENTIAL spec was used.

3elele24 DIRZCI_ entry

This is a pointer to a wuser character entity that receives a value
stating whether direct is an salliowed access mode, This entry must
appear on an INQUIRE call If the DIRECT spec was used.
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3elele25 EQRMALIED entry
This is a pointer to a user character entity that recesives a value

stating whether the file Is formatted or not, This entry must appear on
an INQUIRE catl if the FORMATTED spec wWas used.

3.1.1.26 UNFORMATIED entry
This is a pointer to a user chafacter entity that receives a vsalue

stating whether the file is unformatted or not., This entry must appear
on an INQUIRE call If the UNFORMATTED spec was useds

3.1.1.27 BLANK 2nicy

This is a pointer to a user charactar entity that receives a vsalue

giving the BLANK= status of the flle (ZERO or NULL). This entry must

appear on an OPEN or INQUIRE call if the BLANK spec is used,

30 101 028 EUEL_ﬁnIL!
This Is a pointer to a user integer entlty that gives the buffer size to

be used for the file. It is ignored by FRTL., It need not appear at
all, It may appear only on an OPEN calls

3+1.1.29 BUEMDDE entcy

This is a pointer to a user integer entity that gives the mode of the
BUFFER I/0 ooperations, ThisS entry must appear with Buffer I/0 calls.

30141430 NAMELISI eniry

This is a pointer to the namelist group tables This entry must appear
on NAMELIST I/0 callis.

3011431 BUEIO_EWA eniry

This iIs a pointer to the first word of the BUFFER I/0 ¢transfer region,.
This entry must aPpear on BUFFER I/0 calls,

3+41¢1+32 BUEID_LYA epntry

This is a pointer to the last wOord area of the buffer I/0 transfer
regions It must be incremented by one by the compiler for double word
entitiess This entry must appear on BUFFER I/0 calls,

3¢141433 REC_entry
This is =a pointer to a user integer entity that supplies the direct

access record nNnumber to be read or written. This entry must appear on
all direct access 1/0 callse.
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3¢1e1434 STATU3 eniry

This Is a pointer to a user character entity that supplies the type of
the file on OPEN or the disposition on CLOSEs This entry must appear on
a OPEN or INQUIRE call uses the STATUS spece

3+1.1435 ONE_IRIP _DQO_entry

This cilist entry specifiés that all array iolist e2lements with negative
or zero lengths will transfer one items Its effect persists for the
duration of this I/D statement. By defauits the 1library assumes 2zero
trip DO's, This entry may appear In the initial cilist of any I/D
statement which allows implied DOs.

3e1le1e36 Cilist Term Enfcy

This cilist entry is used to terminate the cilist and will always end
atl cilist's,

3s142 CILIST TYPE DESCRIPTION

The <cilist description is as follows: (Note that the type declaration
fttscilist does not imply an array of exactly fttscilist_desc_type
elements in the order given by the ordinal type fttscilist_desc_type.
The array may be smalier than the maximum size and the elements can be
in any order since they are distinguished by their tag type. This
strange notation is negeded because CYBIL will not allow wuse of
LOWERBOUND and UPPERBOUND in comPile time expressions,)

27 SKIP := 2 2°?

?2? PUSH (LIST := ON) 2?2

{ FTTCILS - cilist types }
2?2 POP 27

TYPE
fttsassigned_format = fttepointers

TYPE
fttdunlit_name_or_number = record
case 1 <o 2 of
=1 =
unit_names string (8)»
= 2 =
unit_number?: integery
casend,
recends

TYPE

fttscilist_desc_type = (ftchext_units ftchverified_unit_namey ftctint_
ftczextd_int_fliles ftciassligned_fmty fFtciboolean_fmty ftcscharacter_

ftcsencoded_fmty ftcliostat, ftcferrs ftcsends ftciskips ftcifiles
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ftciverified_flile_namey fteclexisty ftchaccess_inauires FtcPaccess_opt »
ftesblank_inquires ftcéblank_opens Ftctrecl_inquires ftcfreci_opens
ftcsform_inquires ftetform_opens ftedSbufl, ftecsbufmode, ftctdirects
ftcisequentialy, ftc$formatteds, ftcSunformatted, ftcinamey ftcinameds
ftesnextrecy ftectnumbersy ftc%openeds ftchnamelisty ftcirecy
ftcdstatus_open, ftcSstatus_closey, ftecsbufio_fwas ftclbufio_lvas
ftecsone_trin_doy ftciend_cilist):

CONST
fteegnin_cilist_index = ORD (ftciext_unit)s
ftesmax_cilist_index = ORD (ftcSend_cilist),
fteScilist_ten = ftesmax_cilist_index - ftesmin_cilist_index + 1;

TYPE
fttscilist = array [Ftce$min_cilist_index .. ftcimax_cilist_index] of
fttecilist_descs

TYPE
ftt3cilist_desc = record ‘
case type_¢ ftt3cilist_desc_type of
= ftcsext_unit =
ext_unit_desct “Ftt3unit_name_or_number,
= ftedverified_unit_name =
verifled_unit_name: “ftt3unit_namey
= fteSint_file = '
int_file_desct "“fttsiolist_array_descs
= ftetextd_int_file =
extd_int_file: “record
recl_ptrt “integers
size_ptrt “integer,
file_otr: “fttsmax_char_vector
recends
ftctassianed_fmt =
assigned_fmt: “ftthassigned_format,
= ftctboolean_fmt =
boolean_fmts “fttimax_char_vector,
= ftctcharacter_fmt =
character_fmt: “ftt3iolist_array_descy
= ftcsencoded_fmt =
encoded_fmt: “fttSencoded_fmt_snecs
= ftctiostat =
iostat: “integers
fteterr =
errt ftt¥return_address,
= Ftciend =
end_? ftt3return_saddressy
= ftesskip =
skipt fttSreturn_addresss
= ftcSrecl_open =
. recl_opent “integery
= ftcfrecl_inquire =
recl_tnquiret “integers
= ftekifile =
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file: *“string ( % ),
= ftcsverified_flile_name =
verified_file_name: "amt3local_file_nsames
= ftec%name =
name: *"string ( % ),
= ftctexist =
existt ~fttslogical,s
= ftclopened =
openad: “fttslogical,
= ftc3named =
named: “fttSlogicals
= ftcHnumber =«
numbart “inteqger,
ftefnextrec =
nextrec: “integer,
= fteiform_open =
form_opent "“"string ( * ),
= Ftesform_inquire =
form_inquiret **string ( * ),
= ftc%access_open =
access_opent *string { * ),
= ftc%access_inauire =
access_inquires *"string ( * ),
= ftc¥sequential =
sequentialt “*string ( * ),
ftctdirect =
directt *“"string ( * ),
= ftchformatted =
formatted: “"string ( * ),
= ftcdunformatted =
unformatted: **string ( * ),
= ftciblank_open =
blank_opent “*string ( % ),
= ftetblank_inquire =
blank_inquire: **string ( % ),
= ftcibufl =
bufl_desct “integer,
ftcSbufmode =
bufmodet “integery
2 ftctnamelist =
namel ist: “fttsnamel ist_group_descy
= ftctbuflo_fwa =
bufio_fwas “cell,
= ftcibufio_lwa =
hufio_lwat “cell,
ftctrec =
rect “integer,
= ftecdstatus_open =
status_opent “"string ( % ),
ftc$sstatus_close =
status_closet *"“string ( * ),
= ftcfone_trip_do =
»

"

L]

"
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= ftotend_cilist =
} ]
casendy
recends

341,33 I/0 LIST DEFINITION

An folist iIs an array of fttéiolist_desc which is terminated by one of
an ftcdend_folist_restarty ftcsend_iolist_final, or
ftesend_lolist_treiling_comma entry. If the I1/0 operation is incomplete
the 1iolist should be ended by a ftciend_lolist_restart entry. If it is
complete on this cally the folist should be endead by a
ftciend_lotist_finat entry except when the trailing comma form output
list occurs in which case the ftcsend_jolist_tralling_comma entry serves
to end the list. _

Iolist items are broken into two major typess variables and arrayse. The
format of a varjable entry is in most cases simply a 6 byte PVA pointing
to the wuser variable (first word if double word)s In the case of a
character variables the 6 byte PVA points to a standard character string
entry which . Is s PVA pointing to the data followed by two bytes giving
the iength of the character stringes

Array iolist items {(short list or collapsed) consist of a PVA which
points to an array descriptor entrye This entry contains a PVA pointing
to an integer which gives the size of the array in elementse A tagless
variant then selects among PVA's that point to the appropriate kind of
dats {single words, double wWords or chard)e In the case cf characters the
data PVA actually points to a <character string forMat entry (PVAs
length) as in the character variable case.

The arg_variable and arg_orray types are used only by NAMELIST I1/0s and
are defined in the section on NAMELIST I/O statements.

2?7 SKIP = 2 ??

?2? PUSH (LIST := DON) ?2?

{ FTTIOL - lolist types }
?? POP 22

CONST
ftctliolist_len = 800;

TYPE
fttSliolist = array [1 «« ftcdlolist_len] of fttsiolist_desc;

TYPE
fttsiolist_data_type = (ftctboolean_variabley
" ftcstogical_variables ftc3integer_variabley ftc3real_variable,
ftcsdouble_variabley ftctcomplex_variabley ftcschar_variables
ftedboolean_arg_variables ftctlogical_arg_variables
ftclinteger_arg_variables, ftctreal_arg_variables
ftcsdouble_arg_variables ftc$complex_arg_variable,
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ftctchar_arg_variabley ftcSboolean_arrays fteilogical_arrays
ftctinteger_arrayy ftcireal_arrays ftcidouble_arrays
ftcicomplex_arrays ftcf%char_arrays fte3dboolean_arg_arrays
ftc$tlogical_arg_arrays ficHinteger_arg_array
ftcireal_arg_arrays ftcsdouble_arg_arrays ftc3complex_arg_arrays
ftc3char_arg_arraysy ftcsend_iolist_restart,
ftctend_iolist_trailing_commas ftcSend_iolist_final);

TYPE

fttdsingle_word_variable_type = ftciboolean_variable ,,
ftecsreal_variables

fttsdouble_varlable_type = fte3double_vsariable o+
ftoctcomplax_variables

fttsvariable_type = ftctboolean_variable .o ftcSchar_variabley

ftttarray_type = ftelboolean_array .. FtcSchar_arrays

fttodsingl e_word_array_type = ftcihoolean_array o ftcireal_arrayy

ftt $double_array_type = ftcidouble_array .. ftchcomplex_arreays

fttésnamelist_variable_type = ftc$boolean_variable s«
ftecichar_arg_variables SR

fttSnamelist_array_type = ftctboolean_array .« ftchPchar_arg_arrays

TYPE

fttsiolist_desc = record

case data_type: fFttdiolist_data_type of

{=L0OWERVALUE(fttivariable_type) ..
{UPPERVALUE(fttSvariable_type)=}
ftctboolean_veariasble «¢ ftctchar_variable =
variable_ptrt “fttsiolist_variables
{= LOWERVALUE(ftt%array_type) oo UPPERVALUE(ftt$array_type) =}
= ftethoolean—arraY .. ftchHchar_array =

array_desc_ptrs “fttslolist_array_descs
= ftctend_iolist_trailina_comma =

]

b4
= ftesend_iolist_restart =

2
= ftedend_lolist_final =
»
casands
recends;

TYPE

fttfiolist_variable = record
case fttSvarlable_type of
{=LOWERVALUE(fttdsingle_word_variable_type) .
{UPPERVALUE(fttesingle_word_variable_typel=
= fFtcSboolean_variable +o ftctreal_variable =
svt fttisinole_words
{=LOWERVALUE(ftt3double_word_variable_type) .
{UPPERVALUE(fttSdouble_word_variable_type)s=
ftctdouble_variable <. ftcicomplex_variable =
dv: fttidouble_words
= ftcSchar_variable =
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char_variable_desct “string ( * ),
casends
recends

ftteiolist_array_desc = record
size_ptrt “integer,
case fttsarray_type of
{= LOWERVALUE{(fttesingle_word_array_type) <.
{UPPERVALUE(fttssingle_word_array_type)
= ftciboolean_array «. ftcSreajl_array =
st “fttimax_single_word_vectors
{= LOWERVALUE({fttSdouble_word_array_type) ..
{UPPERVALUE(fttidouble_word_array_tvpe)
Ptc3double_array e« ftcicomplex_array =
d: “fttimax_double_word_vectors
= fte3char_array =
c? “fttSstring_vector_ptrs
casends
recend;

3.2 ENCODED_EORMAT _SPECIEICATIONS

The purpose of thils section Is to describe the encoding of FORTRAN
formats. The input/output data editing routines for the FORTRAN CYBER
180 will use an internal representation of the format specificatione

3.2.1 METHOD

When the format specification is known to the compller, it will be
encoded from its character form to an internal representation as part of
the compi lation process, If the format is not avaitable at compilation
time (e.0.s a run time format) then it will be encoded as part of the
cillist processing.

The compiler participation witl be to encode the formats to the
appropriate fnternal representation which 1is to be stored in 1
compi ler-declared areas The address of the compller—declared area Is to
be passed to the input/output data editing routines during citist
processing,

3e2¢2 ENCODED FORMAT SPECIFICATION TABLE DESCRIPTION
The compiler-declared are@ will consist of the current FORTRAN format

label being processed With the encoded format to follow, If the format
label is missing then the format_label must contaln blanks.
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3¢202.1 A_edif_descripior

This edit descriptor he2s no associated ¥ldth fields The length derives
from the assoclated charactar item in the iolist.

302022 Au_edit _descriptor
This edlt descriptor 8liows a width of 65K where the width is explicit

in the edit descriptor and overrides the tength 1in the iolist. This
form is also used for bhoolean itemss, which have no implicit lengthe

3.2.2¢3 BN _op BZ_adiif_descrlistor
The BN edit descriptor set blanks to be trested as nulls in numeric

fieldse The BZ edit descrintor sets blanks to be treated as =zeroes In
numeric fields, :

302204 Du.d_edil_descriptor

This edit descriptor gives the fleld wfdth {w) and the decimal position
{d) for double precision data transfer,

3024245 Ewsd _odjt descriptor

This edit descriptor gives the field width (w) and the decimal position
(d) for transfter of the floating types (realy doubles, complex).

3.2.2.6 EWedEe_adii_dasctiptor

This edit descriptor 1Is the same as EWw.d except that it is ealways
immediately followed by an extended e edit descriptor,

3e2e2¢7 Extendad_e_edit_descrinfor

This is an artifical edit descriptor introduced to reduce the msximum
number of bytes needed to encode atl edit descriptorse. It carries the
exponent size for Ew.dEe 2and Gw.dEe forms. The format encoder will take
the exponent Wwidth part and generate an extended e code that follows 8
normal Ew.dEe or Gwe.dEe code In the encoded stream.

3e2¢2e8 Eusd_edit _descriptor

This edit descriptor gives the field width {(w) and the decimal! position
{d) for transfer of the floating types (reals doubles complex).,

302¢2¢9 GuHed_adii_descripior

This edit descriptor gives the field width (w) and the decimal position
{d) for transfer of the floating t¥Ypes {reals, doubles complex)e.
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36242410 Gu.dEe_sdit_descrintor

This edit descriptor is the same as GWw.d except that it 1is alwuays
immediately followed by an extanded 2 edit descriptor,

34242411 1w _edii_dascrintor

This edit descriptor allows a w field of 255 and convefts.integer forms.
The d part should be set to zero by the format encoder.

30242012 Luem_2dit_descripior

This edit descriotor atlows a 9 field of 255 and converts Integer forms
Wwith m specifying the numbel of leading zeroes desirad (also limited to
255).

30202413 Lu_edli_desariotor

This edit descriptor handi®s up to 255 wide logical data transfer, The
d field should be set to zero by the format encoder,

34242014 Qu_edli_descriptor

This edit descriptor handlies up to 255 Wwide octal data transfer. The d
field should be set to zerc by the format encoder.

3e2+2415 Quen_edil_descriptar
This edit descriptor allows 2 ﬁ field of 255 and converts octal Fforms

With m specifying the numberl of leading zeroes desired (also {imited to
255) .

30202016 Ry_edit_dascripotor

This edit descriptor handles up to 255 wide right adjusted boolean data.
The d field should be set to zero by the format encoder.

34242417 Ig.edit_dascripior

This edit descriptor specifies the column to be tabbed to (l..65K).
3.2.2.18 ILc_and_IRc_edit_descrister |

These edit descriptors specify the releative distsnce to be tabbed

{les65K) from the current position iIn a left or right directions
respectively.

3¢242.19 Zu_edit_descriptor

This edit descriptor handles up to 255 wlde hexadecimal conversion. The
d field should be set to zero by the format encoders,

CDC PRIVATE

- B on S5 A B OB L0 S0 BE RE PO OO0 BB G HU A0 CG V0 B0 gu PO on S8 DE YB WO B GO Gl B0 PO an BT AN NS OB B BE Ge S0 N Cu BE o@ BB Be PO e S5 S8



3-15
837G3/01
FRTL INTERFACE SPECIFICATIONS

3422420 Zuam_edjt _descriptor

This adit descriptor aliows a w field of 255 and converts hext forms with
m specifying the number of leading zeroes desired (also limited to 255).

3.2.2+.21 nH_2dit_descrintor

This edit descriptor suppllies the Number of characters in the nH string
{n). Successive groupS of three bytes after this encoded entry up to
enough to accommodate the n specified contaln the remainder of the byte
string. Mote that this depends on the use of tagless variants. This
form also represents quote delimited strings which must be converted to
the counted form by tha encoder. n is restricted to 65K.

3e262¢22 #nPs_=nP_edit descriptor

These edit descriptors supply the + or - scale factor., Tuwo separsate
edit descriptors are used for efficliency In the run time format packzage.

3.2.2.23 nX_eodit_descriptor

This edit descriptor gives a count of the number of positions to skip
over (to the right)e This presumes tha output area is preblanked,

3.242424% Repeat _Coupt_adit _descripior

This is an artificlal edit descriptor created to carry the repeat count
preceding a3 rebPeatable edit descriptor. It Is carried separately for
space efficiency reasons and to allow a repeat count up to 65K.

3.2.2.25 Begipning. of Group _gdif_descrliotor

This edit descriptor corresponds to a teft oparenthesis {in the Fformat
specs The first token in the encoded format must be one of these. Any
nested left parens are encoded as a beginning of group and the preceding
repeat count (if any) is supplied via this edit descriptor. The encoder
must supply a3 repeat count of one if there Is no explicit repeat count.

3.242+26 End_of_Group_edii_descrintor

This edit descriptor corre2sponds to a right parenthesis in the format
specs The last token in the encoded format must be one of thesea Any
nested right parens are encoded as an end of group and contain the
subscript index of the matching beginning of group. The last token in
the encoded format will contain the backward index of the beginning of
group of the ltast preceding nested paren group or the first beginning of
group If there are no nested groupse.

- 34242427 [_edit_desgriplor

This edit descriptor specifies the start of a new recorde It is not a
repeatable edit descriptor. The repeat count is provided for reduction
of cases such as (110////7110) by the format encoders
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34242428 Colon_edif_desgcriotor

This edit descriptor specifi
the iolist Is exhausted.

30242429 3_2dif_descriptor

This edit descriptor selecCts
3¢242.30 S2_gdif_descriptor
This edit descriptor seleCts
3242431 35 _adit_descripkor
This edit descriptor seiects

7?2 SKIP := 2 ??
?? PUSH (LIST := DON) 2?

{ FTTFMAT - format types )}

22 POP 272

CONST

es terMination of end of format scan when

default processor sign control.
forced Plus sign output.

suppressed plus sign output,

fteSmax_count = OFFFffF(16)y
ftcinax_scale = OFFFF(16),

ftcdmax_group_repeat = f
ftcinax_sncoded_fmt_1 en
{format size

tcsmax_county
= OFFFF{16)y {65K tokens is max encoded

ftcdmax_tab = ftecsmax_county

fteSmax_repeat_count = 0
ftcimax_w = 0fFf(16),
ftcsmax_d = GFfFF(16),
ftcimax_e = 6y

ftetmax_m = ftcimax_do»
ftesmax_nh = ftcimax_cou

FEFF(16),

nts

ftesmax_long_w = OFFFF(16)3

TYPE 4
fttsbackward_index = ¢ .
fttscount = 1 «« ftcimax

o ftcimax_encoded_¥fmt_lany

—counts

fttSgroup_repeat = ftticounts

fttbrepeat_count = fttsc
fttsscale_factor = 0 <o

ftt3w = 1 <o Ftcimax_wy
Ftt3d = 0 oo ftcismax_ds
ftthe = 1 oo ftcSmax_es
Pttsm = fttsdy

fttsnh = 1 .. ftcSmax_nh

ount,
ftcimax_scales

{ fleld width }

{ decimal width 2
{ exponent width 3}

s

fttslona_w = 1 ,, ftcimax_long_wy

fttsformat_number = stri
fttstab = Ftticount;

ng (6)
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TYPE
fttiedit_type = {ftcray ftcita_ws ftcibny ftchbzs ficidw_d,

ftcien_ds ftcHen_dees ftoSextd_es FteSfu_ds ftcdgw_ds
ftebau_dees PicSiws Ftcsiw_my Ftciluwy, Ftchows ftctow_my Ftcirws
Fftcdter Ttettlcs ftcedtrcy fFtcectzwy fFtcSzw_ms
ftcinhy ftei3nh_apostrophes fitcSnh_quotes ftcec3plus_ps
ftectminus_ps ftecEnxs fictbogs fteoseogs ftcistashs ftcecScolons
ftcdsy ftcdspy ftcsssy ftesrce)s

TYPE
fttsencoded_fmt_spec = record
format_label: fttsformat_number)
Format?! array [1 .. ftctmax_encoded_fmt_lenl of
fttiencodad_edit_descy
recends;

TYPE
fttsencoded_edit_desc = record
case {(ftcsnotags ftcitag) of

= ftc notag =

"more_strinat strina (3), {continuation of nH string}
= Ftcﬁtac =

case edit_typet fttiedit_type of

= ftc%a_w =

a_ widtht fttilong_wy
= ftcﬁdw_d, ftesen_dy ftcochew_deey ftc3fu_ds FftcSgu_dos
ftcsgw_deey Ftctiws Ftcliw_ms ftctiws ftcSows ftclow_ms
ftecsrws ftCézws ftclzw_m =
widtht Fttiw,
d_part: Fttsd,
= ftoclextd_e =
extd_et fttsaes
ftestes ftesStlcy ftestrey, fPte%nxs fteSrcs ftcibogs
ftcsslashy, ftcsnhsy ftcénh_apostrophes ftcd3nh_quote =
count: fttdcounty
= fteSplus_ps ftciminys_p =
scale_factor: fttiscale_factor,
= ftc%eog = { termination of current flist }
backward_index? fttébackward_indexs
= Ftc%ay ftctbn, ftcihkzy ftedcolony FtcSsy ftedspy fte$ss =
»
casend,
casends
recends;

3+.2.3 EXAMPLES OF ENCODED FORMAT SPECIFICATIONS

To be supplied only when encoding method firm,
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3.3 SEQQEMIIAL-EQB&AIIED-ILD-SIAIEHENIS
27 SKIP 1= 2 2?72
2?2 PUSH (LIST = ON) 22

{ FLPFSIN -~ Process sequential access formatted input statement }
?7 POP 22 ‘

PROCEDURE L[XREF] flpiseq_acc_FTmtd_in (VAR cilist: fttscilists
iolist: fFttsiolist)s

22 SKIP := 2 ??

27 PUSH (LIST := ON} 22

{ FLPFSOU == Process sequential access formatted output statement }
?2? POP 2?7

PROCEDURE [ XREF] flpsseq_ncc_fmtd_out (VAR cilist: Pttscilisty
iolist: fttsjolist);

3.4 DIRECT_ACCESS EORMAITED I1/0_SIAIEMENTS

{ FLPFDIN 2}

PROCEDURE [XREFY fipSdir_acc_fmtd_in (VAR cilist: fttscilists
jolist: Fttsiolist);

{ FLPFDOU }
PROCEDURE [XREFJ fipsdir_acc_fmtd_out (VAR cilist: ftt3cilisty
folist: ftt3iolist);
3¢5 SEQUENTIAL _UNEQRMATTED _LZO_STATEMENIS
{ FLPBINP }

PROCEDURE [XREF] flipiseq_acc_unfmtd_in (VAR cilist: ftticilisty
iolist: fttsiolist);

{ FLPBDUT 3
PROCEDURE [ XREF] flip$seqg_acc_unfmtd_out (VAR clilist: fttscilist,
iolist: fttSiolist);
306 DIRECT_ACCESS_UNENRMATTIED I/Q_STATEMENIS
{ FLPUDIN }

PROCEDURE [XREF] flpsdir_acc_unfmtd_In (VAR cilist: ftt3cilist,
iolistt Fttdiolist);

{ FLPUDOU }
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PROCEDURE [XREF] flpsdir_acc_unfmtd_out (VAR cilist: fttscillisty
folistt fttdiolist);
3¢7 LIST DIRECTIZD_I/0_STATEMENTS

27 SKIP = 2 22

2?2 PUSH (LIST := 0ON) ?2?

{ FLPLDIN -~ Process list directed input statement }
2?7 POP 27

PRICEDURE [XREF] flpdseq_acc_Ist_in (VAR cilists ftt3cilist,
iolist: fttdiolist);

2?7 SKIP = 2 272
?2? PUSH (LIST := DN) ?2?

{ FLPLDDU -~ Process list directed output statement }
?2? POP 27

PROCEDURE [ XREF] flptseq_acc_Ist_out (VAR cifist: fttScilisty
jolist: ftt3iolist);
3.8 INTERNAL _I/O_STATEMENIS

{ FLPIFIN }

PROCEDURE [ XREF] flp$int_file,fmfd_in (VAR cilists fttgcilist,
iolists fttsiolist);

{ FLPIFOU }

PROCEDURE L[ XREF] fipSint_file_fmtd_out (VAR cilists fttscilists
jolist: fttdiotist);
3.9 ENCODEZDECODE _SIATEMENIS

These routines will be used to edit data 1in moving between extended
internal filess The interface is shown following?

{ FLPENCO 3

PROCEDURE [XREF1 flpSencode (VAR cil ist: fttscilists
folist: FttSiolist);

{ ELPDECO 1}

PROCEDURE [XREF] fipSdecode (VAR cilistt fttscilisty
folist: fttdiolist);

3.10 NAMELISY_I/0O STATEMENIS

If an 1item of a group is an array then the dimension table must be
accessed to determine boundary conditions, Its format 1is discussed
under arraY bounds checking, Each item in e NAMELIST group s
represented as follows?
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27 SKIP 1= 2 27

?? PUSH (LIST = ON) 22

{ FTTNAMT - types for NAMELIST 1}
?? POP 2?

TYPE
ftténamelist_oroup_desc = record
name? fttisymbolic_name,
arg_list_ptr: “ftt3arg_1list,
jtems: array [1 .. ftecimax_num_namelist_group_iteml of
fttdgroup_item_descy
{itemst array [l..0sc$max_segment_offset DIV #SIZE
{(fttsgroup_item_desc)] of Fttigroup_item_descs; CYBIL limitation
recendy

ftt$namelist_array_desc = record
dim_info_table_ptrt “fttsdimension_info_tabley
case fttinemelist_array_type of
{= lowervalue (ftt3single_word_array_type) «+ uppervalue
{(fttesingle_vord_array_type) =3}
= ftcéboolean_array .. ftcsreal_array =
st “fttsmax_sinale_word_vector,
{= lowervalue {(ftt3double_word_array_type) <. uppervalue
{{ftt3double_word_array_type) =3}
= ftecddouble_array .. TtcScomplex_array =
d: “fttemax_double_word_vectors
a ftcéchar_array =
c? “fttsstring_vector_ptry
= ftciboolean_arg_array s ftec3char_arg_sarray =
arg_ordinsalt fttSarg_crdinal
casend
recends

ftt3group_item_desc = record
nanet fttisymbolic_namey
case typa_t fttdiolist_data_type of
{= lowervalue (fttévarlable_type) .. uppervalue (fttdvariable_type
= ftctboolean_variable +. fteschar_variable =
variable_ptrs:s “fttsiolist_variables ,
{= lowarvalue (fttdarray_tyPe) oo uppervalue {(ftt3array_type) =1}
ftctboolean_array .. ftckchar_array = :
arfay_desc_ptrt “fttinamelist_array_descs
= ftctboolean_arg_sarray .« ftctchar_arg_array =
arg_array_desc_ptrt “fttsnamelist_array_descs
= ftct¢boolean_arg_variable .+ ftcSchar_arg_variable =
arg_variablet fttfarg_ordinal,
= ftce¢end_iolist_final =
?
casends
recend;
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{ FLPNAMI 1}

PROCEDURE [ XREF1 flpdseq_acc_name_in (VAR cilist: fttscilist);

{ FLPNAMO }

PROCEDURE [XREFJ] flpsseq_acc_name_out (VAR cilist: fttscilist);

3.11 BUEEER_IZD_STATEMENIS
The compiler must add 8 bytes to the Iwa for any double word type so
that the library does not need to know the type, The interface for
buffer Input/output is as follows:?

{ FLPBUFI 3}

PROCEDURE [XREF]Y flpSbufferin (VAR citlists fttscitist);

{ FLPBUFD }

PROCEDURE [XREF]1 flpSbufferout (VAR cilist: fftsciilst)i
341141 UNITs EOFs LENGTHs LENGTHXs INCHEC

27 SKIP s= 2 22

2?2 PUSH (LIST = QON) 22

{ UNIT }

?2? POP 2?7

FUNCTION [XREFJ unit (VAR {IN} units ftt3unit_name_or_number): real;

{ FLPEQOF 2

FUNCTION [XREF] eof (VAR {IN} unit: fttSunit_name_or_number): real;

{ FLPLNG 3}

FUNCTION [XREFJ tenagth (VAR {INY} unit: ftt3unit_name_or_number)?
integers;

{ FLPLNGX }
PROCEDURE [XREF] lengthx (VAR {IN} unit: fttsunit_name_or_number;
VAR {DUT} number_of_words_reads
num_unused_bits?t integer);
{ FLPIOCK }
FUNCTION [XREF] fochec (VAR {IN} unit: ftt$unlt,name_or_nUmber)!
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inteaer;
3.12 QOPEN
A number of auxaliary ID types and their associated ordinals are used in
Conjunction with the OPENy CLOSEs and INQUIRE processing. The interface
to the auxiliary routines is shown followings
{ FLPOPEN }
PROCEDURE [XREF] fipSopen (VAR cilist: ftticilist)s
3.13 CLOSE
{ FLPCLOS 3}

PROCEDURE [ XREF] fipsclose (VAR cilist: fttscilist);
3.14 INQUIRE

{ FLPINQU 1}

PROCEDURE [XREF] flpsinquire (VAR cilist: fttscilist);
3.15 REMIND '

27 SKIP = 2 2?7

2?2 PUSH (LIST := ON) 272

{ FLPREWD —-- Process REWIND statement }

2?2 pOP 22

PROCEDURE [XREF) fipsrewind (VAR cilist: fttscilist);
3.16 ENDEILE )

{ FLPENDF }

PROCEDURE [XREF] flip3endfile (VAR cilist: fttlcilist);
3.17 BACKSPACE
{ FLPBKSP }

PROCEDURE [XREF] flpSbackspace (VAR cilist: fttScilist)s
3.18 MASS_STORAGE_LLO_SUBROUTINES

3.18.1 OPENMS
{ FLPOPMS 3
PROCEDURE [ XREF] openms (VAR {IN} units fttsunit_name_or_numter;
VAR {IN} master_index_name: ftt$max_single_word_vector;

VAR {IN} master_index_len?! integers;
VAR {IN} index_typet! integer);
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3.18.2 READMS
{ FLPRD4S 3}

PROCEDURE L XREF] readms (VAR {IN} unit: fttsunit_name_or_number;
VAR {0UT} fwa: fttSmax_single_word_vector;
VAR {IN} xfar_cnts
recd_key! Iinteger);
3.18.3 URITMS

Notes WRITMS has a varisble number of arguments; so the following c¢altl
is really not sufficients It will re2auire an assembler level intercept
routine,

{ FLPWRMS 1}

PROCEDURE [XREF] writms (VAR {IN} unit: fttl3unit_name_or_number;
VAR LIN} fwa: fttSmax_single_word_vector;
VAR {IN} xfar_cnts
recd_keyy
rewrite_cond,
subindex_type?! integer);

3¢18.4 CLOSMS
{ FLPCLMS 1}

PROCEDURE [XREF] closms (VAR {IN} unit: fttsunit_name_or_number)s;:
3+18.5 STINDX

2?7 SKIP = 2 2%

27 PUSH (LIST := ON) ?°?
{ FLPSTDX -- STINDX 2}
2?7 POP 27

PROCEDURE [XREF] stindx (VAR {INY} unit: fttsunit_name_or_number;
VAR (IN} sublindex: fttsmax_single_word_vectors
VAR {IN} subindex_lens
subindex_typet: integer);
3.19 LABEL_SUBRQUIINE

{ FLPLABL 1

PROCEDURE [XREF] label (VAR {IN} unit: ftt3unit_name_or_number,
fab_info: string ( * ),
num_alaments: integer);
3420 CONNECZDISCON

{ FLPCONC %
PROCEDURE L[XREF1 fipsconnec (VAR {IN} unit: fttsunlit_name_or_number,

char_sett Integer)s
{ FLPDISC }

CDC PRIVATE
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PROCEDURE [XREF] discon (VAR {IN} unit: fttsunit_name_or_number);
3,21 LIMERR/NUMERR

{ FLPLMER 3}

PROCEDURE LXREF] limerr (VAR {IN} errlim: integer);
{ FLPNMER }

FUNCTION I[XREF] numerr? integer;
3.22 EINBIN

This is a dummy routine that Just returns.
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4.0 RUNTIME_EXECUTIVE

4.1 INITIALIZATION

The parameters passed to the main program by the operating systems the
compiler wversions the default print limity and the information on the
PROGRAM statement are passed to FRTL by a call to flp3init.

Note that the library requir€s the order of unit names and equivalenced
names. to ba the same 2SS the order of appearance on the PROGRAM
statament.

27 SKIP 1= 2 1?2

?2? PUSH (LIST = ON) ??

{ FTTINIT - types for initialization handtling }
22 POP 27

CONST
ftc%nax_program_stmt_units

1}

533

TYPE
fttsprogram_stmt_unit_deSc = record
left_unit_name: fttiunit_namey : :
case program_type: (ftctno_alias_or_recly ftcsalies_onlys
ftcsrecl_onlys ftctunits_term) of
= ftcsalias_only =
right_unit_name: fttSunit_names
= ftecirecl _only =
recl: fttdrecord_lengthy
= ftctunits_termsy ftetno_alias_or_recl =
»
casend
recends
fttsorogram_stmt_units = array [1 «s ftcSmax_program_stmt_units]
of fFttiprogram_stmt_unit_desc;

The aplist initiatization information is as follows

2?7 SKIP = 2 2?7

2?7 PUSH (LIST := ON) 22

{ FLPINIT - initialization procedure }
?? pOP 2?

PROCEDURE [XREF] filpsinit (VAR param_lists cltgparameter_lists
- status! ostéstatusy

version: fttaversiony

print_limit: fttsprint_limits

program_units? fttéprogram_stmt_units,

user_parems: “string( * ),

program_name! ftt3symbolic_namey

continuation_point: “procedure);
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4.2 RARAMETER _CRACKING
403 SYSTEN
{ FLPSYS }

PROCEDURE L[XREFY system (VAR {IN} errnumt: integer,
errmsg? string ( * ));
4.4 SYSTEMC

The calling sequence to SYSTEMC must be changed because LDOCF does not
exist on the 180, A third argumenty which is the external of a recovery
routine (if supplind)s is gdded, The fifth word of the second crgument
array |Is still used to indicate whether the third argument actually is
to be processed as the address of an external recovery routine (ie.ces if
negative the third argument Is ignored.).

2?7 SKIP = 2 ??

27 PUSH (LIST := ON) 27

{ FLTSYSC ~-- definition of argument vector to SYSTEMC }
2?2 POP 22

TYPE
fttésysc_aro = record
fatal_nonfatal: integer,
frequency?! integers
freq_increment? integer,
print_limit: integer,
recovery_routine_selectt integer,
max_traceback_1limite: integers
recend;
?2? SKIP = 2 2?7
2? PUSH (LIST := ON) 22
{ FLPSYSC == user callable SYSTEMC routine 2}
2?7 POP 12

PROCEDURE [XREF) systemc (VAR {IN} errnum? integer,
speclist: fttisysc_args
recovery_routine? cell);

4+5 LERMINATION_PROCESSING

fiptstop and fipSend will not return to the calier. They will Issue a
log message O0f END prgm-nsme or STOP "text"s respectively, EXIT s
retained for compatibility with old programse It is not the preferred
means for terminating a program

2?7 PUSH (LIST := ON) 2?7

{ FLPSTOP - process STOP statement }

?2? POP ?2?

PROCEDURE [XREF] flpsstop (msg: string ( * ))3
2? SKIP 1= 2 2%
7?2 PUSH (LIST := ON) 27?
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{ FLPEMD -~ process end statement }
2?2 POP 727

PROCEDURE L[ XREF] flp%end (msa? string ( * ));
?2? PUSH (LIST := ON) 2?2

{ FLPEXIT - CYBIL-caltabie EXIT subroutine 2}
27 POP 2?2

PROCEDURE [XREF] fipSexits

4=3
83703701
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5.0 COMBILER_SURPORT_ROUIINES

[31]

51 MOVE_CHARACTERS

This routine provides a compiler serVice routine to move one or more
character entities (lncluding substring references) to a cheracter
destination with the appropriate truncation or blank filling. Substring
references wWill be evaluated by the library routine. This version will
do no substring bounds checking. ,

3]

?2? SKIP = 2 27

2?2 PUSH (LIST = DON)Y 2?2

{ FLPMOVC -~ Move {(concatenated) character string }
2?2 POP 272

FUNCTION [XREF] fipsmove_characters (VAR {READ} destination?
fttistring_descos
sourceat array [1 .. * 1 OF fttestring_desc): iInteger;

This alternate version of the routine will do the same thing but saiso
vailidate all substring references including the destination if it is a
subhstring,

2?2 SKIP := 2 2?2
2?2 PUSH (LIST := ON) 272
{ FLPMVCK =~ Move (concetenatad) character string and check validity

{2}
?? POP 12?

FUNCTION [XREF] flpSmove_characters_check (VAR {READ} destination?

Fttostring_descy
source? array 1 «« *¥ 1 OF fttéstring_desc): integers

.2 CORY_ARGUMENT_LIST

The compiter will call flpscopy_arg_list when it is necessary to

generate a "union of argument {ists”"™ for the multiple entry point

routine, flo%copy_arg_list will copy the old_arg_list parameters to the
global_arg_tlist entry indicated by the control list entry paratlel to
the current otd_arg_list entry. If the control list specifies that the
item is fixed length characters then the Ccharacter length oart of the
global_arg_list entry will be taken from the control tist.

{ FTTCAL 1}

TYPE
fttscal_control_1ist = array {1 .. * 31 of
fttScal_controi_list_entrys

ftt%cal_control_list_entry = record
arg_ordinals fttsarg_ordinal,
case is_fixed_char: boolean of

CDC PRIVATE
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= TRUE =
fixed_tength: fitschar_element_sizes
casends
recends

{ FLPCAL 3

PROCEDURE [XREF] flpﬁcopy_arg_listv(VAR old_arg_list: fttSarg_ilst,
glabal_ara_list? ftt3arg_1list,
control_tist: fttscal_control_tlist)s;

503 CHARACTER COMPARE_UNCOLLATED

This function will compare one or more {eft side character operands (due
to concatenatlion) with one or more right side character operands
{inctuding logically extending the shorter with blanks to the tength of
the longer) and return the comparison result in the same form as the
hardware character compare Iinstructions result.

{ FLPCU }

FUNCTION -IXREF] flpscompare_fixed (left_string: array [1 «¢ * 1 OF
fttéstring_descy
right_string: array [1 ,. ¥ 1 OF fttéstring_desc)?
Ftticompare_result;

This alternate version does exactly the same thing as the compare
uncollated vyersion but with the addition of validation on any substring
references occuring in the argument liste.

{ FLPCUCK 1}

FUNCTION [XREFJ] fipScompare_fixed_cheack (l#ft string: array [1 .. *
1 OF fttSstring_descs
right_string: array [1 .. * 1 OF fttéstring_desc)?
ftt3compare_result;

5¢4 CHARACTER COMPARE _COLLAIZD

This routine does the same fupction with the same argument types as
compare uncollated but uses 2 previously speclified collation table to do
the compare,

{ FLPCC 2}
FUNCTION [XREF] flphcompare_user (l1eft_string? array [1 «. ¥ 1 OF
fttSstring_descy

right_strings: array [1 .. ¥ 1 OF fttsstring_desc):
ftttcompare_results :
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This alternate version does the same thing as compare colltated but =selso
validates any substring refzrences that occur In the argument lists.

{ FLPCCCK 1}

FUNCTION [XREF] flp%compare_user_check (left_stringt array [1 ee * 1]
OF ftt$string_descs _
right_strings: array [1 «¢ ¥ ] OF ftt3string_desc)?
ftticompare_result;

55 EORN.SURSTRING PRIMARY

This function forms a substring sra_list pointer and returns it to the
qompiter to be inserted in a dummy argument list,.

27 SKIP 1= 2 122

?2? PUSH (LIST := 0ON) 12?2

{ FLPSUBS == Convert fttsstring_desc to "“stringl * ) 2}
77 POP 127

FUNCTION [XREF] fip3substring (VAR {IN} substring: ftt$string_desc):
~ string ( * )3

This alternate version does the same thing but validates the substring
as well,

27 SKIP = 2 27

2?2 PUSH (LIST 2= DN) 27

{ FLPSUBC -- Convert fttsstring_desc to "string( * ) end check
{validity }

?2? POP 27

FUNCTION [XREF]1 fip$substring_check (VAR {IM} substring:
fttsstrinao_desc): “string ( * )3

5.6 ARRAY_BOQUNDS CHECKING

Array bounds checking may be accomplished at run time by obtaining the
approprliate information from the dimension_info_tables The function
returns subscriot value, The arg_list to the library routine to do the
checking is as follows:

The format of the dimension table is as fol lows:

?2? SKIP = 2 2?2

?2? PUSH (LIST t= ON) 12?

{ FTTDIMT - dimension info table types 1}
?2? POP 27

TYPE
fttedimension_info_table = record
nunbef_dimensions: fttsdimensions

CDC PRIVATE
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dim_desct array [fttidimension) of fttSdim_descy
recendy

Ftt3dim_desc = record
lower_bound: “integers,
span: “integery

recend;

2?2 RIGHT t= 70 27
{ FLPCKAB = Declare flpdcheck_array_bounds 2}

FUNCTION (XREZF] flp3check_array_bounds (array_namet string ( % <=
7); 4
VAR (IN} dim_tabtet fttidimension_info_table;

subscript_exp: array [fttSdimension] OF “integer): 1 .
ftcsmax_array_elements; ‘

5.7 2AUSE

{ FLPPAUS I
PRIOCEDURE L[XREF] fip$pause (msgt: string { % ))3
5.8 ASSIGNED_GOQ_IO_ERROR

The compiler will invoke this routine if an assigned GO TO attempts
transfer of cOntro! to 3 nonexecutable point.
{ FLPAGTO }

PROCEDURE [XREF]) flp3essigned_go_to_error;

CDC PRIVATE
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6.0 INTRINSIC_EUNCTIONS

5e¢1 LEN
{ FLPLEN }
FUNCTION CXREFJ flpSien (VAR {IN} char_arg: string { * ))@
fttichar_element_size;
6e2 INDEX
{ FLPNDX 12}
FUNCTION [XREF] flipsindex (VAR {IN} arg_string»

sub_string: string { * ))2 6 .. Fftc$max_char. ien,
5.3 SECOND

{ FLPSEC 1}

FUNCTION [XREFJ fipisecond?: reals;
5¢4 SHIEIX

{ FLPSHFT }

FUNCTION [XREF]) fipdshift (VAR {IN} wOord: ftt%boolean,
number_of_blts: integer): fttsboolean;

6.5 HA3K

{ FLPMASK 1}

FUNCTION [XREF] fipsmask (VAR {IN} nuymber_of_blts: integer):
ftt3booleans

5.6 CHARZICHAR

{ FLPCHRU 3}

FUNCTION [XREF] flp3char_user (int_arg: integer): chars
{ FLPCHRF 1}

FUNCTION [XREFJ] flip3char_fixed (int_args integer): char;
{ FLPICHU 3}

FUNCTION CXREF] flpsicher_user (VAR {IN} char_arg: string ( % ))3
fttschar_size;

{ FLPICHF 1}
CDC PRIVATE
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FUNCTION [XREF] fipdichar_fixed (VAR {IN} char_arg: string ( % ))s
fttichar_sjizes
6¢7 LLI2 LGYe LLEs LGE

The compiler should us2 the character compare fixed support routines,

6.8 200L
2?2 PUSH (LIST 3= ON) 2?2
{ FLeBDOL - BOOL intrinsic }
2?2 POP 272

FUNCTION [XREF] fipébool (VAR {IN} char_arg? String ( * )):
fttsbooleans

CDC PRIVATE
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7.0 LIBRARY_JUBROUTINES

7.1 COLLATION ROUIINES
7.1.1 COLSEQ
{ FLPCOSQ 2}

PROCEDURE [XREF] colseq (VAR {IN} colseq_names string ( * ))3
71,2 CSOUWN

{ FLPCSWN ?}

PROCEDURE [ XREF] csown (VAR {IN} strt string ( * ))3
T7e1e3 WTSET

{ FLPUTST }
PROCEDURE [ XREF] wtset (VAR {IN} Indt string { * ),
wt_vals: jinteger);
7.2 CLOCK
{ FLPCLCK 1}

PROCEDUYRE L[XREF] clock (VAR {0UT} clock_vealue: string ( * ));
7¢3 IIME

{ FLPTIME 1}

PROCZDURE [XREFJ time (VAR {0OUT} time_value: string ( * ))3
7.4 DALE

{ FLPDATE 1}

PROCEDURE L[XREFJ date (VAR {0OUT} date_value: string ( * ));}
7.5 JDAIE

{ FLPJDAT }

PROCEDURE [XREF] jdate (VAR {OUT} jdate_value: string ( * ));
7.6 REMARK :

{ FLPRMK 1}

PROCEDURE [XREF] remark (VAR {IN} msg? string ( * ));
7.7 DISELA

{ FLTDPL 1}

TYPE

CDC PRIVATE
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fltsdispla_val = record :
case {displa_inty displa_reals parsed_real) of
= displa_int =
k_val: integers
= displa_real =
r_val? reals
= parsed_resal =
pr_val: ftisparsed_real,
cas endy
recends

{ FLPDPL 3}

PROCEDURE [ XREF] displa (VAR {IN} h: string ( * ),
ks fltsdispla_val);

7.8 LEGVAR
{ FLPLGVR }

FUNCTION [XREF1 legvar (VAR {IN} var_t Fttsparsed_real): integer;
7.9 MOYLEY

{ FLPMOVL 1}

PRAOCEDURE L[ XREF] moviev (VAR {IN} source:
fttimax_single_word_vector;
VAR {2UT} destinationt fttsmax_single_word_vector;

VAR {IN} num_words?! integer);
7.10 MQYLCH

{ FLPMVCH }
PROCEDURE [XREFI movich (VAR {IN} source: string ( * )3
VAR {0UT} dastination: string { % )3
VAR {IN} num_bytes: Integer);
7.11 SSMWICH
{ FLPSVWCH }
PROCEDJRE [XREF]) sswtch (VAR {IN} sswtch_num: integer;
VAR {OUT} sswtch_val: integer);
712 SIRACE
{ FLPSTRC }

PROCEDURE [XREF] strace;
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7.13 GOINER

This routine will simply cause a fatal error message for "™ value cutside
of computed GD TO bqunds" to be issued and execution terminsated.

7.14 DUMPZPDUNP
Note: DUMP and PDUMP have a8 variable number of parameterss so they
cannot be imPlemented Iin CYBIL, flp3dump and flp$pdump are <called by
the tibrary to implement them, _
{ FLTDUMP 3}
TYPE
fitsdump_entry = record
dunp_fWat “~fttSmax_single_word_vector,
dump_len? fttisegment_offsety

ft inteagery
recend;

{ FLPDUNMP }

PROCEDURE LXREF]) flpSdump (dump_list: “array [1 .. % 1 OF
fltSdump_entry);

{ FLPPDMP }
PROCEDURE [XREF] flipSpdump (dump_list: “array [1 .. * 1 OF
fltSdump_entry);
7015 CUM_RQOUTINES
7.16 DUMMY ROQUTINES
7+16s1 DOVERLAYy CHEKPTX, RECOVRs LOVCAPs XOVCAPs UDVCAP
These routines will be provided but will be dummies that only return,
7e¢l6e2 LTPLDADs, LTPDUMP, MANTRAP, DARRAY

These will not be supplied as part of FRTL. They were provided toc FCL4
users for transition from the Leicester version of MANTRAP,

7163 PMDLOADs PMDDUMP,» PMDSTOP» PMODARRY
These routines will be provided as dummy routines thet only return.

7.17 SORT/MERGE INTEREACE_RODUTIINES

These will be provided by the SORT project and will be part of the SORT
product. They will be FORTRAN callable but will not be supported as
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