
FRTL INTERFACE SPECIFICATIONS 

i.o l~IEREACE_!Hn_EDR~Al-S2E£!El~A!lQ~s 

i.1 l~IEiEACE-~fEtlflCAil~N 

1.1.1 INTRODUCTION 
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This document wi11 describe the interface to those routines known 
collectively as the run time library. Those routines are generally 
grouped as data editing, user callable, and Intrinsic functions. 
Although the library's conception and design was primarily for the 
FORTRAN language, there is nothing inherently present to prevent other 
language processors from interfacing to tt. The lmplementat1on wlll be 
In CYBIL unless a deviation 1s approved ( see PJP, OCS Log ID 53138 and 
!PP, Des Log ID 53243 ). 

lele2 DOCUMENT FORMAT 

This document expresses the interfac9 Predominantly 1n the form of CYBIL 
declarations• Each area of the interface Is contained In a separate 
~AOIFY common deck on a PL available from the FRTL project. The name of 
the common deck precedes each set of declarations in the text of the 
document. The nsme is enclosed in braces (e.g., {FTTGLOB}l. Symbols In 
the common decks that are global to the compiler and the t ibr1:1ry start 
with the letters "ft". Symbols specific to the library start '4ith the 
I e t t e rs " f 1'' • T he th i r d s n d fo u r t h c h R r a c t er s a re d e f I n e d a c co r d i n g t o 
SIS conventions. 

1.1.3 APPLICABLE DOCUMENTS 

l·l·~·l EQBI&A~-L~nDu~g~-e~~~~SSQL 

1) American National Standards Programming Language FORTRAN, 
ANSI X3.9 - 1978 FORTRAN. 

2) Cyb er 180 FORTRAN External Reference Specification, 
DCS log Id 52650. 

3) Cyb er 180 System Interface Specification, 
DCS Log Id s 219 6. 

4) Cyb er 180 CCM Interface Specification, 
ocs Log Id S2987. 

5) C yber 180 Products Error Termination, 
ocs Log Id S2771. 

6) C yber 180 Project Plan[ PJP J, 
DC S log Id s 3138. 

7) Cyb er 180 Implementation PI an[ IPP J, 
DCS log Id s 3243. 
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Not applicable at this time of design. 
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String fields supplied to the library from the compiler (e.g., 
n am es ) sh o u I I d b e b I an k f t I I e d to fa c i t I tat e comp a r es • 

? ? SK IP p: 2 ? ? 
?? PUSH (LIST := ON) 1? 
{ FTTGLDB - g1oba1 types for FTN and FRTL} 
?? POP ?? 

CONST 
ftc$TI ax_ar 9u ments = 500, 
f tc !ma x_d i ms = 7, 
ftcSmax_char_len = Offff (16), 
ftc$max_cybl l_strlng_len = Offff(16), 
ftc$max_arrav_elements = 80000000(16), 
f tcSmax_char_ord ~ 255, 
rtc$rnax_symbolf c_name_len = 7, 
ftcSmax_char_Per_seg = oscSmax_segment_ length' 
ftc$bits_per_char =a, 
ftciblts_per_word = 64, 
rtc$chars_per_word = a, 
ftcSchars_oer_double_word = 2 * ftc~chars_per_word, 
ftc$max_sinqte_word_per_seg c ftc$max_char_Per_seg DIV 

ftclchars_per_word1 
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symbolic 

ftcSmax_boolean_per_seg = ftc$max_slngle_~ord_per_seg, 
ftc$max_logical_per_seg = ftc$max_sfngle_word_per_seg, 
ftctmax_real_per_seg a ftc$max_single_word_per_seg, 
ftc$max_complex_per_seg = ftc$max_slnqf e_word_per_seg DIV 2, 
ftc$max_double_word_per_seg = ftc!max_slngle_word_per_seg OIV 2, 
ftc$max_fmt_nesting_level = q, 
ftc$m~x_nu~_name1Jst_group_ltem = 200001 
ftc$default_prfnt_I imlt = 5000; 

CONST 
{Values of LOGICAL constants. 

ftc$true 2 -1, 
ftc$false = o; 

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

ftc$teft_lt_rlght = Oc0000000(16), 
ftc$1eft_eq_right = o, 
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ftcSleft_gt_right = 0400C0000(16lJ 

TYPE 
fttSdimension = 1 •• ftcSmax_dlms, 
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fttSchar_size = .0 •• ftcSmax_char_ord, {for characters returned as 
{integer} 

{value} 
fttScompare_result = 0 •• Offffffff(16), 
rttSchar_element_size = 1 •• ftclmax_char_len, 
ftt$arg_ordinal = 1 •• ftcSmax_arguments, 
ftt$symbollc_name = strlnQ (ftc$max_symbollc_name_len); 

{ Tho fo I 1owi ng type defines the format of a FORTRAN actual nrgument 
{Ii st} 
{Item for a character data type entity.} 

TYPE 
ftt$strlng_vector_ptr = record 

case 1 • • 3 of 
= 1 = 

str: "string < * h 
= 2 = 

vec: Aftt$max_char_vector, 
ten: 0 •• OffffC16), 

= 3 = 
ch: "'ch a r, 
unused: 0 •• Offff(l6) 

casend 
recend; 

C rttSstring_desc type Is used for oasslng strings to the support 
{and/ or} 
{checking routine for manipu1ating character data.} 

TYPE 
ftt$strlng_desc = record 

char_string: ~Astring ( * ), 
case ls_substring: boolean of 
= TRUE = 

substrlng_begin: ftt$char_etement_size, 
substrlng_end: ftt$char_element_slze, 

= FALSE = , 
cas end, 

recend; 

TYP F. 
ftt$data_type = Cftc$bootean, ftc$logical1 ftc$integer, ftc$rea1, 

ftcSdouble, ftcScomplex, ftcScharacter, ftc$typeless>; 

{The tong_re~I declaration should be changed to longreal when CYBIL 
{supports this type.} 
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TYPE 
I onq_r ea1 = record 

up: real, 
low: real, 

r ecend1 
ftt$1ogicat' =integer, 
fttSboolean = integer; 

TYPE 
fttSslngle_word_type = ftc$boolean •• ftcSreat, 

fttSsingle_worri = record 
case 1 • • 5 of 
= 1 = 

1: fttSlogfcat, 
= 2 = 

b: ftt'ibool ean, 
= 3 = 

P integer, 
= 4 = 

r: real, 
= 5 = 

s: string CftcSchars_per_word) 
casend, 

r ecen d1 

fttSdouble_~ord_type = ftc$double •• rtcicomplex, 

ftt$double_word = record 
case 1 •• 3 of 
= l = 

d: long_real, 
= 2 = 

c: ftt$complex1 
:: 3 = 

s: string (ftc$chars_per_double_word) 
casend 

recend, 

rttScomplex =record 
real_: real, 
imag: real, 

recend; 

TYPE 
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fttSmax_single_word_vector = ~rray Cl •• 
ftc$max_slngle_word_Per_segl of fttSslngle_word, 

fttSmax_real_vector = array Cl •• ftcSmax_real_per_segJ of real, 
fttSmax_double_word_vector =array Cl•• 

ftcSmax_double_word_per_segJ of ftt$double_word, 
fttSmax~char_vector = array Cl •• ftcSmax_char_per_segJ of char, 
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ftt$max_int_vector • array [1 •• ftcSmax_single_word_per_segl of 
int agar, 

ftt$ma~_boolean_vector = array [1 •• ftc$max_boolean_per_segl of 
ftt$boo lean, 

ftt$max_loglcal_vector 2 array [l •• ftc$max_logical_per_seg] Of 
ftt:Slogical, 

ftt$max_1ong_real_vector = array [1 •• 
ftc$max_double_word_per_segJ of 1ong_real, 

f ttSmax_complex_vector = array Cl •• ftclmax_complex_per_seg] of 
ft t $com p I ex.; 

{This type defines the components of a CYBER 180 reat number. It is 
{used in} 
{examining the parts of a real number as in LEGVAR.} 

TYPE 

fttSparsed_real = packed record 
sign: O •• 1, 
exoont 0 •• 07fff(l6), 
norm t 1) • • 1, 
coeff: 0 •• 07fffffffffff(l6), 

r ecen d ,; 

TYPE 
fttSarQ_I 1st= array {ftt$arg_ordinatl of ftt$arg_I ist_item1 

fttSarg_list_item =record 
case 1 • • q of 
:: 1 = 

logical_addr: AfttSlogical, 
I _fl I I 1 0 • • Offff(16), 

= 2 :: 
b o o 1 e an_ add rz " ft t $boo I ea n, 
b_fi t 11 0 •• Offff<l6), 

= 3 = 
1nteger_addr: "Integer, 
i_fi I ft 0 •• Offff(l6), 

:II 4 = 
real_addr: Areal, 
r_fll I: 0 •• Offff(l6)1 

= 5 =· 
long_re~l_addr: Along_real1 

·Ir _fi 11 z 0 •• Offff(l6)1 
= 6 = 

complex_addr: AfttScomplex, 
c_fl 11: 0 •• Offff(l6), 

= 7 = 
char_addr: Astring ( * ), 

111 8 Ill 

strlnq_Vec_addr: fttSstrlng_vector_ptr, 
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= 9 = 
ce I l_addrt "eel 1, 
ce1f_fitl: O •• Offff(16) 

casend, 
r ecen d; 

TYPE 

ftt$versJon =record 
version: i· •• 255, {FTN l.o, 2.0, ••• } 
level: 0 •• 255, {FTN x.o, x.1, ••• } 
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date: ostidate, {date the compiler was built In ISO format} 
r ecen d; 

{Pointers created· by the ASSIGN statement will have a type field 
{carried in} 
{the upper 16 bits to allow for complfer and library vetldation of 
{the} 
{contents. The field value is chosen so that most integer values 
{will not} 
{appear to be valid I abel addresses.} 

TYPE 
ftt$pointer_tyPe = (ftcSdata, ftcSasslgned_executable_label, 

ftc$asslgned_format_label>; 

TYPE 
ftt$pointer = Packed racord 

case ptr_type: 0 •• OffffC16) of 
=ORO (ftc$assigned_format_label) = 

fmt: Af ttSencoded_fmt_spec, 
=ORD Cftc$data), ORD (ftc$asslgned_executable_labelJ = 

cell_ptr: Acell1 · 
C:':lsend1 

recend; 
2 • 2 fBil._fi.LD!iAJ. 

?? SKIP :• 2 ?? 
?? PUSH (LIST := ON) ?? 
{ FTTGLIO - global IO types} 
1? POP ? ? 

TYPE 
rtt$r·ecord_tength = arnt$max_record_length, 
ftt:$Unit_name = string (7), 
ftt$return_address = Acell1 
fttSsegment_offset = O •• Offffffff(l6), 
ftt$pr Int_ I lmlt = O •• 9999999999; 
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3.o Gf~E&!L-lLO_IIfE_QffllililDtlS 
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Interfaces In this section are generated by the source language 
compiler. The interface to the input/output 1 lbrary wi1 I have the form 
of a CYBIL ca I I • 

At I control Information list spF!cifiers must appear in the first 
<Initialization) call to the llbrarY as each Input/output statement Is 
Processed. The order is completely arbltreryo On a restart I/O call,, 
the cillst consists of a single entry containing a end_cilist. 

3.1.1 CILIST ( EXTERNAL FILES AND INTERNAL FILES ) 

An external unit id_entifier Is Indicated in the cllist by either an 
external unit entry Cftc$ext_unit) or a verified unit name entry 
(ftc$verif ied_unit_name>. The second form is described in the next 
paragraph. The first form, described here, Is used when the unit Is 
expressed as a variable expression (e.g., 'UNIT= N•J. The entry points 
to an Integer, which can be viewed as STRING (8) using the tagless 
variant. The I ibrary wi 11 convert the Integer using 
rtp$convert_unlt_spec, which Is described In the next paragraph. A unit 
cit ist entry Is requ I red on sequent1 al formatted and unformatted I/O 
statements, direct access forrratted and unformatted I/O statements, llst 
directed, name I I st, buff er I lo, OPEN, CLOSE, REWI NO, ENOFILE, and 
BACKSPACE I/O statements. For INQUIRE It Is present if It is an INQUIRE 
by UNIT. 

• 1 

This form of expressing ~n external unit Identifier [see the above 
paragraph for context] 1s used when the unit Is given as a ccnstant 
expression or default (e.g., 'UNIT= 1 + 41, 'UNIT= l"TTY 11 •, •UNIT c : 

*'>• The entry points to a string of lenqth 7, which contains a valid 
unit name <left-Justified, upper-case, blank-fl I led). In order to 
convert the constant expression to a unit name, the compiler will call 
library routlne flp$convert_unit~spec, passing It the integer (actually 
fttSunit_n~me_or_number) value or · the constant expression. 
flp$convert_unlt_spec wll 1 return an Indicator of whether the Integer Is 
a vat id unit identifier. If it Is val Id, the routine also returns a 
string of length 7 containing the left-Justified, uPper-case, 
blank-fflled name of the unit. If the first byte of the Integer Is null 
(00<16) ), then the Integer must be I ess than 1000 (to be vat Id) and the 
string returned ~ill be 'TAPE' concatenated with the (minimal-length) 
strinq representation of the Integer with trailing blanks If necessary. 
When the first byte of the Integer Is not nul 1, then the Integer 
regarded as a string of 8 characters must contain a valid FTN symbol, 
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left-Justified and zero-filled In order to be valid. If 
the string returned wi JI be the f I rst seven characters of 
converted to upper-case with nulls Chang~d to blanks. 
paragraph specifies when th1s citlst entry Is required. 

?? SKIP := 2 ?? 
?? PUSH (LIST I= ON) ?? 
{ FLPCUS - flpSconvert_unlt_spec} 
? 1 POP ? ? 

PROCEDURE CXREFJ flp$convert_unit_sPec (unit: 
fttSunit_name_or_number; 
VAR un1t_ls_lnvalid: boolean, 
converted_unit_name: fttsuntt_name)J 
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it Is val td, 
the FTN symbol 

The Previous 

This type of entry is used to specify the user character entity that is 
the object of Internal I/O. Its form Is s i ml 1 ar to an lol I st character 
array entry. This cllist entry Is required on Internal IIO calls. 

This entry is used for ENCODE/DECODE statements only. It contains a 
pointer toe record describing the extended Internal file. The record 
contains a pointer to the Integer value of the record length specified 
in the statement, a pointer to the integer va I ue of the number of words 
in the file, and a po Inter to the first byte of the file. If the size 
or the file is unknown at run-time, then ftc$max_single_Hord_per_seg 
should be provided as the size. <Note: Although the fl le specified in 
the statement cannot have CHARACTER type, the pointer to the first ·byte 
is of type ftt$max_char_vector for FRTL eff iclency.) 

Assigned formats consist of a . pointer to ftt$polnter of type 
asslQned-forrnat. The type f leld In assigned format tabel wl 11 be used 
to detect ceses where the user does not supply the address of an encoded 
format. This ci1ist entry must appear on sequential formatted, direct 
form~tted, Internal, and extended Internal I/O calls If the format was 
given by an ASSIGNed variable. 

This type or entry is used for formats stored as Ho I I er Ith in 
non-character arrays. The mAxlmum length of the format Is unknown and 
is locat~d ontY by finding the terminating right parenthesis. This 
ci I ist entry wi It appear on sequent I al formatted, direct formatted, 
internal, and extended internal I/D calts if the format was given by a 
Boolean Item. 
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This type of entry Is used for character formats that ~ere In some sense 
variable at compile time. The compiler will fully encode any compile 
t lme constant format used In a format context ( e.g. WRITE(5, 
'(Fl0.5) 1 ) X>. The standard requires the library to accept a format 
descriptor which is an ar~ay name and to at low the formet to sPan array 
elements. If ~n array element name is used, the format must not span 
elements. For character varlabtes, character array elements, and a 
character array name, the compiler should use an entry like the folist 
entry for· a chl3racter array. The array size wi 11 be one for character 
variables or array element names. It will be the array size for 
character arrays. The length lilt! be the length of the char item" This 
c i I ist entry must appear In sequential ·formatted, direct formatted, 
internal, and extended internal I/O cat Is where the format is given by a 
non-comPlle-time encodable character expression. 

This is a pointer to an encoded description of a format. It Is 
described In a seParate section on encoded format specifications. 

This Is a pointer to the integer variable or Integer array element that 
is to receive the return status. This ell ist entry may appear on all 
II 0 cal Is accepting a cit i st except extended i nterna I and buffer I/Oo 

These are addresses of labels in the calling routine where control is to 
go on an error or end of ff 1e condition, respectively. These clllst 
entries may appear on all I/O calls accepting a cilist except extended 
i n t er na I and buffer I IO • 

This is an address supplied by the compl ler to al low the I ibrary to 
bypass any remaining restart calls for this 110· transmission. It Is 
used In the ~vent of an error or end of flle that precludes further data 
transfer. Th Is cl I ist entry· must appear for al I I/D statements. 

This Is a pointer to a user integer usad to supply the record length on 
an OPEN or t nterrogate t t on an INQUIRE. Th Is c 11 lst entry must appear 
In a OP EN or INQUIRE containing a RECL spec. 
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This is a ch~racter data item suppf fed by the user giving the ff le n2me 
on an OPEN. On INQUIRE, It gives the fll e name on an INQUIRE by flle.· 
Th is ci Ii st entry must appear in a OPEN or INQUIRE containing a FILE 
spec. 

There are two ways of passing the f I le name. The FILE name entry 
(ftcSfile) ls used when the file name is a variable expression. The 
verified FILE name entry (ftc$verified_file_name), described In the 
rol lowing paragraph, ts used when the f i I e name is· a constant 
expression. 

This entry Is used when the fife name IS a constant expression. It 
points to an amt$10cal_fi le_name. In order to get the verified file 
name, the cornpiler will call library routine ftp$convert_flle_name with 
the value of the expression pointed to by a Astrlng( * ). If the 
expression satisfies the syntax for a tocal file name (see NOS/VEERS), 
parameter name_is_Jnval id Is returned as false, and the value of the 
expression is returned In parameter coverted_fl le_name with lette.rs 
converted to upoer-case, and blank-flt 1 on the right. <Note: In order 
for the na11e to be val id, anY blank characters in the expression must 
al I be on the right). converted_fi le_name Is of type 
amt$1ocal_ffle_name, a fixed-length 31 character string. See the 
previous paragraph for further information on when this entry is 
reouired. 

?? PUSH <LIST t= ON> ?? 
{ FLPCFN - flp$convert_file_name} 
? ? POP ? ? 

PROCEDURE CXREFJ flp$convert_file_name (VAR {IN} flle_name: string ( * ) 
VAR name_ls_ lnval Id: boo lean; 
VAR converted_f i te_name: amt$1ocal_fi le_name>; 

For an INQUIRE by unit, this is a pointer to a user character entity 
that receives the file name. This cl.llst entry must appear for an 
INQUIRE containing e NAME spec. 

This 1s a pointer to a user logical variable or array element that 
receives a return value giving the existence status of the file. This 
ci I ist entry must appear on en INQUIRE cal I if the EXIST spec was used. 
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This is a oointer to a user logical variable or arraY ete~ent that 
re·ceives a return value giving the opened status. This ell fst entry 
must appear on an INQUIRE call If the OPENED spec was used. 

This is a pointer to a user logical variable or arraY element that 
receives the named status of the file on an INQUIRE. This citist entry 
must appear on an INQUIRE ca I I If the NAMED spec was used. 

This is a pointer to a user integer variable or arraY element that 
receives a return v~lue giving the unit number of a file on an INQUIRE. 
Th Is ci 11 st entry must appear on an INQUIRE cal I If the NUMBER spec was 
used. 

This Is a Pointer to a user integer variable or array element that 
receives a return value giving the next record number on a direct file. 
This ci Ii st entrY must appear on an INQUIRE cal I if the NEXTREC spec was 
us ed. 

a.1.1.21 EQRtl_aotL~ 

This is a ~ointer to a user character entity that receives a return 
value stating the formatting mode of the file. This entry must appear 
on a OPEN or INQUIRE ca 11 if the FORM spec was used. 

This is a pointer to a user character entlty th~t receives a return 
value stating the access mode of the fl le (sequential or direct>. This 
entr.Y must appear on a OPEN or INQUIRE ca I I If the ACCESS spec was used. 

This is a pointer to a user character entity that receives a value 
stating whether sequential is an a11owed access mode. This entry must 
appear on an INQUIRE cal I if the SEQUENTIAL spec was used. 

This is a pointer to a user character entity that receives a value 
stating whether direct Is an allowed access mode. This entry must 
appear on ~n INQUIRE cal I If the DIRECT spec was used. 
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This is a pointer to a user ch~r~cter entity that receives a value 
stating whether the file Is formatted or not. This entry must appear on 
an INQUIRE cat t if the FORMl\ TTED spec was used. 

This is a pointer to a user character entity that receives a value 
statin9 whether the fl le is unformatted or not. This entry must appear 
on an INQUIRE call If the UNFORMATTED spec was used. 

This Is a pointer to a user character entity that receives a value 
giving the BLANK= status of the file (ZERO or NULL>. This entry must· 
appear on an OPEN or INQUIRE cal I if the BLANK spec is used. 

This Is a oolnter to a user Integer entity 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 c~ll· 

This ·is a pointer to a user Integer entity that gives the mode o·f the 
BUFFER I/O operation. ThiS entry must appear with Buffer I/O cal ls. 

This is a pointer to the namellst group table. This entry must appear 
on NA MEL IS T I /0 ca I ts• 

This Is a pointer to the first word of the BUFFER l/O transfer region. 
Th i s en tr ·y mu s t a Pp e a r on BU F FE R I I 0 ca I I s • 

This is a pointer to the last word area of the buffer I/O transfer 
reglon. It must be incremented by one by the compiler for double word 
entitles. This entry must appear on BUFFER I/O calls. 

This is a pointer to a user integer entity that supplies the direct 
access record number to be read or written. This entry must appear on 
al I direct access I/O cal Is. 
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This Is a oointer to a user character entity that suppf ies the type of 
the file on OPEN or the disposition on CLOSE. This entry must appear on 
a OPEN or INQUIRE call uses the STATUS spec. 

This cilist entry specifies that all array iolist elements with negative 
or zero length.s will transfer one Item. Its effect perststs for the 
duration of this IIO statement. Ry default, the library assumes zero 
trip oo•s. This entry may appear In the initial cilist of any I/O 
statement ~h1ch ~••o~~ implied DOse 

This cl list entry Is used to terminate the cl list and will always end 
al I cll lst•s. 

3.1.2 CILIST TYPE DESCRIPTION 

The cilist description is as follows: (Note that the type declaration 
ftt$cillst does not Imply an arraY of exactly ftt$cllist_desc_type 
elerrents In the order given by the ordinal type fttScil lst_desc_type. 
The array may be smaller than the maximum size and the elements can be 
in any order since they are dJstingufshed by their tag type. This 
strange notation is needed because CYBIL wll1 not allow use of 
LOWERBOUNO and UPPERBOUND In comPlle time expressions.) 

?? SKIP := 2 ?? 
?? PUSH (LIST I= ON) ?? 
{ F TT CI LS - c i I is t types } 
?1 POP ?? 

TYPE 
f tt$assl gned_for mat : f tt$po Inter; 

TYPE 
ftt$unlt_name_or_number = record 

case 1 •• 2 of 
= 1 = 

unlt_name: string (8), 
= 2 :I 

unit_number: integer, 
casend, 

rec end_; 

TYPE 

' I 
• • • • 
' 1 

' 

ftt$cilist_desc_type = crtc$ext_unlt, rtc$verifled_unit_name, ftc$int_ lie, 
r tcSextd_i nt_fl I e, ftc$ass I gned_fmt, ftc$bootean_fmt, ftc$character _ mb 
ftc$encoded_fmt, ftcSi ostat, ftc$err1 ftc$end, ftc$skfp, ftc$f I Je, 
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ftcSver If led_flle_name, ftcSexlst, ftc$access_lnqulre, ftcSaccess_op: , 
ftc$blank_inquire, ftc!blank_open, ftc$recf_inquire, ftcSrecl_open, : 
ftc$form_inquire, ftc$form_open, ftc$bufl1 ftc$bUfmode; ftc!dlrect1 : 
ftcssequential, ftcSformatted, ftcSunformatted1 ftc$name, ftcSnamed,: 
ftc$nextrec, ftc$number, ftc$opened, ftc$namelist1 ftc$rec, 
ftc$status_open1 ftcSstatus_close, ftcSbufio_fwa, ftc$buflo_Jwa1 
r t c $ o n e _ t r i P _ do, ft c $ e n d_ c i I i s t > ; 

CONST 
ftc$Tiin_cilist_index =ORO (ftcSext_unit), 
ftc$max_c It i st_index =ORD < ftc$end_cl 1 ist), 
ftc$clllst_len = ftc$ma~_clllst_1ndex - ftc$min_cll lst_lndex + l; 

TYPE 
fttScillst = array [ftcSmin_clllst_lndex •• ftcSmax_cilist_lndexl of 

ftt$cf I lst_desc; 

TYPE 
ft t $ c i I i s t_ d e s c = r e c o r d 

case type_: ftt$cil lst_desc_type of 
= ftc$ext_unit = 

ext_unit_desc: Af tt$unit_name_or_number, 
= ftc$ver1fled_unit_name = 

verlfled_unlt_name: Aftt$unit_name, 
= ftcSlnt_file = 

fnt_f ile_desc: Aftt$ioltst_array_desc, 
= ftc$extd_int_fi le = 

extd_lnt_flle: Arecord 
rec1_ptr1 Ainteger, 
siie_ptri Ainteger, 
fit e_otr: Aftt$max_char_vector 

recend, 
= rtc$assigned_fmt = 

assigned_fmt: Aftt$assigned_format, 
= ftc$boolean~fmt = 

bootean_fmtz Aftt$max_char_vector, 
= ftc$character_fmt = 

character_fmt: AfttSiolist_arrav_desc, 
= ftc$encoded_fmt = 

encoded_fmt: Aftt$encoded_fmt_soec, 
= ftc'Si ost at = 

iostat: Alnteger, 
= r tc $err = 

err: ftt$return_address, 
= r tc$e nd = 

end_: ftt$return_address, 
= i'tc$skip = 

skip: fttSreturn_address, 
= ftc$recl_open = 

recl_open: "integer, 
= ftc$recl_inqulre = 

recl_fnqulrez "Integer, 
= ftc$f l1e = 
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f i I e: ""' s tr in g < * ) , 
= ft c $v er i f Jed_ f i I e_n am e = 

v er I f i e d_ f I I e_ name: "amt$ I o c a I _ f i I e _n am e, 
= f tc$name = 

name: "'"'string ( * J, 
= ftc$exlst = 

exist: AfttSfogicel, 
= ftc$opened = 

opened: Aftt$1ogl cal, 
= ft cSn am e d = 

named: AfttSlogical, 
= f t c $number = 

numb~r: "'Integer, 
= ftc$nextrec = 

nextrec: Ainteger, 
= ftc~tform_open = 

form_open: A"string ( * ), 
= ftcSform_lnquire = 

form_inquire: AAstring C * ), 
= f tcSaccess_open = 

access_openi "Astring < * ), 
= ftc$access_lnqulre = 

access_Jnquire: "Astring ( * ), 
= ftc$sequential = 

sequentlnl: A"string < * ), 
= ftc$dlrect = 

d i rec tr AAs tr in g ( * >, 
= f tc$formatted = 

formatted: "''string ( * ), 
= f tc$unformatted = 

unformatted: ""string * ), 
= ftc$blank_open = 

blank_open: A"strlng ( * ), 
= ftc$blank_lnqulre = 

blank_inquire: A"string ( * ), 
• ftc!,bufl = 

bufl_desc: Ainteger, 
= ftc$bufmode = 

bufmodes "integer, 
• ft c$n am e I is t = 

namet ist: "'ftt$namel ist_group_dese, 
= ftc$buflo_fwa = 

buflo_fwa: Ace I 1, 
= ftclbufJo_lwa = 

huflo_lwa: "eel 1, 
= ftc$.rec = 

recs "integer, 
= f tc$status_6pen D 

status_open: ""string ( * ), 
= ftcSstatus_close = 

status_c1 osei ""string ( * ), 
= ftc$one_trlp_do i:: , 

3-9 
83103101 

CDC PRIVATE 

• • • • • ' • I 
t 
t 

• • • t 

I • • ' 

• ' I • 
f • • • • 1 



FRTL INTERFACE SPECIFICATIONS 

= ftcSend_clllst = , 
c as end, 

recend; 

3.1.3 I/O LIST DEFINITION 
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An lo1ist Is an array of ftt$loltst_desc which is terminated by one of 
an ftcSend_lolist_restart, ftcsend_iolist_final, or 
ftcSend_Jolist_trai ting_comma entry. If the I/O o~eratlon is incomplete 
the lollst should be ended by a ftc$end_lollst_restart entry. If It Is 
complete on this call, the fol ist should be endad by a 
ftcSend_lotlst_final entry except when the trailing comma form output 
I ist occurs in which case the ftcSend_iolist_tralllng_comma entry serves 
to end the 11 st. 

Iolist items are broken into two mAJor types, variables and arrays. The 
format of a variable entry is In most cases simply a 6 byte PVA pointing 
to the user variable (first word if double word). In the case of a 
character variable, the 6 byte PVA points to a standard character string 
entry which Is a PVA pointing to the data fol lowsd by two bytes giving 
the length of the character string. 

Array iollst items (short list or collapsed) consist of a PVA which 
points to an array descriptor entry. This entry contains a PVA pointing 
to an integer which gives the size of the array in etements. A tagless 
variant then selects among PVA•s that point to the appropriate kind of 
data (single word, double word, or char>. In the case of chnracter, the 
data ?VA actually points to a character string format entry (PVA, 
I enqth) as In the character variable case. 

The arq_varlable And arg_nrray types are used only by NAMELIST I/Q, and 
are defined In the section on NAMELIST IlO statements. 

?? SKIP := 2 ?? 
?? PUSH (LIST := ON) ?? 
{ FTTIOL - lollst types} 
?? POP ?? 

CONST 
ftcSlo1ist_len = 800; 

TYPE 
ftt$lolist =array Cl•• ftc$1olist_lenl of ftt$lol lst_desc; 

TYPE 
ftt$1olfst_data_type = (ftc$boolean_varlable, 

ftcSloglcat_varlable, ftcSlnteger_variable, ftc$real_varlable, 
ftc$double_variable, ftcScomptex_varlable, ftcSchar_varlable1 
ftclboolean_arg_varlable, ftcSlogical_arg_variable, 
ftc$integer_arg_vnrlable, ftcSreal_arg_varlab1e, 
ftcSdouble_arg_varlable1 ftc$complex_arg_variable1 
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TYPE 

ftc$char~arg_variabl~, ftcSboolean_array, ftcSlogical_arrey, 
ftcSlnteger_array, ftc$real_array, ftcSdouble_array, 
ftclcom0Jex_array1 ftc!char_array~ ftc!bootean_arg_array; 
ftc$logical_arg_array, ftcSlnteg~r_arg_erray, 
ftcSreal_arg_array, ftcSdoubte_arg_array, ftc$complex_arg_array, 
ftc$char_arg_array, ftcSend_lol ist_restart, 
ftcSend_io1ist_trailing_comma, ftcSend_lolist_flnal); 

ftt$single_word_variable_type = ftc$boo1ean_variabte •• 
ftc$reat_varlable1 

fttSdouble_~arlable_type = ftc!double_varlable •• 
ftcScomplex_varlable; 

·ftt$variabte_type = ftc$boo1ean_variabte •• ftcSchar_varlabfe, 
ftt$array_type a: ftclboolean_array •• ftc!ichar_array, 
tttSslngl e_word_array_type = ftcSboolean_array •• ftcSreal_array, 
ftt $doub I e_ array_ type = ftc$ doubt e_arr ay •• f tc$compt ex_arr a·y, 
ftt$namelist_variable_type = ftc$boolean_varlable •• 
ftc$ch~r_arg_vari able, 

ftt$namellst_array_type = ftc$boolean_array •• ftc$char_arg_array; 

TYPE 
ftt$iolist_desc =record 

case data_type: ftt$lolist_data_type of 
{=LOWERVALUE( fttSvar i ab1 e_type) •• 
{UPPERVALUE(fttSvariable_type)=} 

= ftcSboolean_variable •• ftc$char_variab1e = 
v a r I ab I e _pt r i "" ft ts i o I i st_ v a r I ab I e, 
{c LOWERVALUE(ftt$array_type) •• UPPERVALUE(ftt$array_type) a} 

= ftc$hoolean-arraY •• ftc$char_array = 
array_desc_ptr: "fttSlollst_array_desc, 

= ftc$end_iotist_trail ing_comma = 

' = ftc$end_iol ist_rest9rt = 
' = ftc$end_lotist_flnal ~ , 

case nd, 
rec end; 

TYPE 

ftt$f ol ist_verl able = record 
case fttSvarlable_type of 

{2LOWERVALUE(ftt$slng1e_word_varlable_type) •• 
{UPPERVALUE(ftt$slngle_word_varlable_type)= 

= ftc$boolean_varlab1e •• ftc$real_varlable = 
svr ftt$slngle_word, 
{=LOWERVALUE<ftt$double_word_varlable_type) •• 
{ UPPE RV A LUE ( ftt $doub l.e_wo rd_ var I ab I e_ type)= 

= ftcSdouble_varlable •• ftcScomplex_variable = 
dVt ftt:tdouble_word, 

= ftc$char_veriable = 
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char_variable_desc: Astring < * ), 
c as en d1 

recend, 

ftt$iolist_array_desc =record 
size_ptr: ,.,integer, 
case ftt$array;_type of 

{= LOWERVALUE(ftt$slngle_word_array_type) •• 
{UPPERVALUE(fttSsingle_word_array_type) 

= ftcSboolean_array •• ftcSrea1_array = 
s: Aftt$max_single_word_vector, 
{= LOWERVALUEC fttS.doubl e_wor d_array_type) •• 
{UPPERVALUE(fttSdouble_ttord_array_type) 

= rtc$double_array •• ftc:$comptex_array = 
d: ,.,ftt$max_double_word_vector' 

= f tcSchar_array = 
c : "f t t $st r i n·g _ v e ct o r _p t r, 

casend, 
recend; 

3. 2 ftiC.Q.flfLLED.B.r:!AI-S.f.EClflCAll!J!lS 
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The purpose of this 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 specification. 

3.2.1 METHOD 

When the format specific.atlon Is known to the compiler, It will be 
encoded from Its character form to an internal representation ss part of 
the compilation process. If the format Is not aval I able at compilation 
time <e.g., a run tlme format> then it will be encoded as part of the 
cillst processing. 

The compi1er participation wit I be to encode the formats to the 
appropriate internal represent~tion whl ch is to be stored In a 
cornpl ler-declared area• The address of the compiler-declared area Is to 
be passed to the input/output data editing routines during ci11st 
process Ing. 

3.2.2 ENCODED FORMAT SPECIFICATION TABLE DESCRIPTION 

The compiler-declared area will consist of the current FORTRAN format 
label being processed With the encoded format to follow. If the format 
label ts mlsslnq then the format_label must contaJn blanks. 
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This edit descriptor hes no associated width field. The length derives 
from the associated character item in the iolist. 

This edit descriptor at lows a width of 65K where the width Is explicit 
in the edit descriptor and overrides the length in the iolist. This 
form is also used for boolean Items, which have no implicit length. 

The BN edit descriptor set blanks to be treated as nulls in numeric 
fields. The BZ edit descriptor sets blanks to be treated as zeroes In 
numeric fie1ds. 

This edit descrlPtor gives the field width (w) and the decimal position 
(d) for double precision data transfer. 

3.2.2.5 E~~~-ldl1-~~~SL12±2~ 

This edit descriptor gives the f1eld width <w> and the decimal position 
(d) for transfer of the floating types (real, double, complex). 

Thls edit descriptor Is the same as Ew.d except that It Is elwsys 
immediately fol lowed by an extended e edit descriptor. 

This is an artlfical edit descriptor Introduced to reduce the maximum 
number of bytes needed to encode all edit descriptors. It carries the 
exponent size for Ew.dEe and Gw.dEe forms. The format encoder Hill take 
the exponent width part and generate an extended e code that follows a 
normal Ew.dEe or Gw.dEe code In the encoded stream. 

This edlt descriptor gives the field width (w) and the decima1 position 
(d) for transfer of the floating types (real1 double1 complex). 

3.2.2.9 ~lii0-~~it_d~SCL121Q£ 

This edit descriptor gives the field width (w) and the decimal position 
(d) for transfer of the floating tYpes <real, double, complex). 
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This edit descriptor is the same as Gw.d except that it Is alttays 
'mmediately fol lowed by an extended e edit descriptor. 

This edit descriptor al lows n H field o·F 255 and converts integer forms. 
The d part should be set to zero bY the format encoder. 

This edit descriptor allows a~ field of 255 and converts Integer forms 
with m specifying the number of leading zeroes desired (also limited to 
255). 

This edit descriptor handles up to 255 wide loglcal data transfer. 
d field should be set to zero by the format encoder. 

The 

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

This edit descriptor al lows a H field of 255 and converts octal forms 
with m specifying the number of leading ~eroes desired (also timited to 
255). 

3.2.2.16 E~-t~lt-~a~~~l2tQ~ 

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

This edit descriptor specifies the column to be tabbed to (1 •• 65K). 

These edit descriptors specify the relative 
(l •• 65K> from the current position In a left 
respectively. 

distance to be tabbed 
or right direction, 

• 

1 

• I 

I • 

' • • 
This edit descriptor handles up to 255 wide hexadecimal conversion. 
d field should be set to zero by the format encoder. 

The 1 
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3.2.2.20 z~~~-ltllt_d~~~Ll~tilL 
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This adit descriptor al lows aw field of 255 and converts hex forms with 
m specifying the number of leading zeroes desired (also limited to 255). 

This edit descriptor supplies 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 contain the remainder of the byte 
string. Note that this depends on the use of tagless variants. This 
form atso represents quote delimited strings which must be converted to 
the counted form by the encoder. n Is r~strlcted to 65K. 

These edit descriptors supply the +or - scale factor. Two separete 
edit descrtptors are used for efficiency In the run time format package. 

This edit descriptor gives a count of the number of positions to skip 
over (to the right>. This presumes the output area is prebtanked. 

Th1s Is an artlf lclal edit descriptor created to carry the repeat count 
preceding a rePeatable edit descriptor. It Is carried separately for 
space eff lclencY reasons and to allow a repeat count up to 65K. 

This edit descriptor corresponds to a left parenthesis In the format 
spec. The f lrst 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 Cif any) is supplied via this edit descriptor. The encoder 
must supp I y a repeat count of one if there Is no exp 11 cit repeat count. 

This edit descriptor corresponds to a right parenthesis In the format 
spec. The last token in the encoded format must be one of these. Any 
nested right parens are encoded as an end of group and contain the 
~ubscript index of th9 matching beginning of group. The last token in 
th e en co de d for mat w i I I con ta i n the back w ar d i n d ex of the beg i n n in ·g o f 
group of the last preceding nested paren group or the first beginning of 
group if there are no nested groups. 

This edit descriptor specifies the start of a new record. It is not a 
repeatabt e edit descriptor. The repeat count is provided for reduction 
of cases such ns (110////IlO) by the format encoder. 
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This edit descriptor specifies termination of end of format 
the I ol 1st Is exhausted. 

This edit descriptor selects defautt processor sign control. 

This edit descriptor selects forced Plus sign output. 

This edit descriptor setects suppressed plus Sign output. 

1? SK IP : = 2 1? 
? ? PU SH ( L I S T : = 0 N ) ? ? 
{ FTTFMAT - format types } 
? ? POP ? ? 

CONST 
ftc$max_count = Offff (16), 
rtcS~AX_sc~le = Offff(16>, 
ftcSmax_group_repeat = f tcSmax_count, 

3-16 
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scan when 

f tc$11ax_encoded_fmt_I en = Offff(16), {65K tokens is max en cod Ed 
{format size 
rtc$max_tab = f'tc$msx_count, 

ftc$max_repeat_count c Offff(l6), 
f tc $ma '<_w = 0 ff ( 16), 
ftc$max_d = Off (16), 
f tcSm ~x_e = 6, 
ftcSmax_m = ftc$max_d, 
f tc $11 a x_n h = ft c$m ax_ count, 
ftc$max_long_w = Offff(16}; 

TYPE . 
ftt$backward_index = 0 •• ftc$max_encoded_fmt_len, 
f tt$c ount = 1 •• ft c$mal<_cou nt, 
ftt$group_repeat = ftt$count, 
fttSrepeat_count c fttScount, 
fttSscale_factor = 0 •• ftcSmAx_scale, 
ftt!w = 1 •• ftcSmax_w, { fletd width} 
ftt$d = 0 •• ftc$max_d, {decimal width} 
fttSe = 1 •• ftc$max_e, { exponent width } 
rtt$m = f tt$d, 
fttSnh = 1 •·• ftcSmax_nh, 
ftt$1ong_w • 1 •• ftcimax_long_w, 
ftt$format_number = string (6), 
ftt$tab = ftt$count; 
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TYPE 
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ftt$edlt_type = {ftc~a, ftc$a_w, ftc$bn, ftc$bz, ftc$dw_d, 
ftciew_d, ftc!iiew_dee, ftc$extd_e, ftc$fw_d, ftc$gw_d, 
rtc~Sgw_~dee, ftcS.I w, rtcSiw_m, ftc$ht1 rtc$ow, ftc$ow_m, ftc$rw, 
ftc$tc, ftc$tlc, ftc$trc, ftc$zw, ftc$zw_m, 

TY?E 

ftc$nh, ftc$nh_apostrophe, ftc$nh_quote, ftc$plus_p, 
ftcSmlnus_p, ftcSnx, ftc$bog, ftcSeog, ftcSslash, ftcScolon, 
ftcss, ftcSsp, ftcSss, ftcSrc>; 

ftt$encoded_fmt_spec = record 
format_label: fttSf~rmat_number, 
format: array [l •• ftc$max_encoded_fmt_I enl of 

fttSencoded_edit_desc, 
recend; 

TYPE 
fttSencoded_edlt_desc = record 

case (ftcSnotag, ftc$tag) of 
= f tcSnotag = 

· more_strln9: string (3), {continuation of nH string} 
= f tc$tag = 

case edlt_type: ftt$edlt_type of 
= ftc$a_w == 

a_wldth: ftt$1ong_w, 
= ftcSdw_d, ftcSett_d, ftc$ew_dee, f tcSf~_d, ftc$gw_d, 

ftcSgw_dee, f tcSlw, ftcSlw_m, ftc$tw, ftcSow, ftcSow_m, 
f tc$rw, ftc$zw, ftcSzw_m = 

width: ftt$w, 
d_p art: ftt$d, 

= ft cl e x t d_ e = 
extd_e: ftt:.;e, 

= ftcStc, ftcStlc, ftcStrc, ftc$nx1 ftc$rc1 ftc!bog, 
ftcista.sh, ftc$nh1 ftc$nh_apostrophe, ftc$nh_quote = 
count: ftt$count, 

= ftc$plus_p, ftc$minus_P = 
scale_factor: ftt~scale_factor, 

= ftc"Peog = { terminatJon of current fl 1st } 
back"fard_ index: ftt$backward_index1 

= Ftc$~, ftc$bn, ftc$hz, ftc:Scolon., ftc$s, ftcSsp, rtc$ss = , 
casend, 

casend.' 
r ecen d; 

3.2.3 EXAMPLES OF ENCODED FORMAT SPECIFICATIONS 

To be supplled only when encoding method firm. 
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?? SKIP p: 2 ?? 
?? PUSH <LIST t= ON> ?? 
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{ FLPFSIN -- Process sequential access formatted input statement } 
?? POP ?? 

PROCEDURE CXREFJ flp$seq_acc_fmtd_ln (VAR cllist: fttScilist, 
iolist: ftt$iOlist>; 

1? SKIP := 2 ?? 
?? PUSH (LIST := ON) ?? 
{ FLPFSOU -- Process sequential access formatted output statement} 
? ? POP ? ? 

PROCEDURE [XREFJ flp$seq_ecc_fmtd_out <VAR clllst: rtt$cillst, 
iol ist: ftt$folist>; 

3 • 4 O.l&f'I-Al:.CEiS.-.E.DE!:1AIIfJLl1.Q_.SIAift1.Et!IS 

{ FLPFDIN } 

PROCEDURE [XREFJ flp$dir_acc_f'mtd_.in <VAR clllst: ftt$cilist1 
t o I I st : f tt $1 o I i st) ; 

{ FLPFDOU } 

PROCE·DURE [XR.EFJ flp$dlr_acc_fmtd_.out (VAP cilist: fttsci1Jst, 
iolist: fttSlolist); 

3.5 iEQUE~IlAL_U~EOaHAIIfQ_llO-S!AIE~fMIS 

{ F·LP BIN P } 

PROCEDURE CXREFJ flp~seq_acc_unfmtd_ln (VAR cilist: ftt$citist, 
iotist: ftt:;tolist>; 

{ FLPBOIJT } 

PROCEDURE CXREFJ flp$seq_acc_unfmtd_out (VAR cl lists ftticl list, 
iolfst: ftt$iollstl; 

3.6 DlBfGI_A~~fSS_llHEO&MAIIfll_l!Q_SIAiftl~MIS 

{ F LPUD IN } 

PROCEDURE tXREFJ flp$dlr_acc_unfmtd_ln (VAR cilist: ftt$cil ist, 
iolists ftt$Jolist>; 

{ F LP UD OU } 

CDC PRIVATE 
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PROCEDURE [XREFJ flp$dir_acc_unfmtd_.out (VAR cilist: ftt$clllst, 
lolist: fttSlolist>; 

3.7 Ll~I-2I~EtIED_lLD-SIAIE~E~!i 

? ? SK IP : = 2 ? ? 
? ? PU S H ( L I S T t = 0 N ) ? ? 
{ FLPLDIN -- Process list directed input statement} 
?? POP ?? 

PROCEOLJ~E [XREFJ flp:Sseq_acc_lst_ln (VAR ciliSt: fttScilist, 
iollst: ftt$1ol ist); 

1? SK IP : = 2 ? 'l 
?? ?USH <LIST :::: ON) ?? 
{ FLPLOOU -- Process list directed output statement} 
1? POP ? ? 

PROCEDURE [XREFJ flp$seq_acc_lst_out (VAR citist: ftt$cillst, 
iol lst: ftt'.$iol ist); 

3.a l~If&~A~-lLQ_S!AiftlfliIS 
{ FLPIFIN } 

PROCEDURE [XREFJ flp$int_fi1e_fmtd_ln (VAR cillst: fttScllist1 
Joi 1st: ftt$1olist>; 

{ FLPIFOU } 

PROCEDURE CXRF.FJ flp$int_file_fmtd_out (VAR clllst: ftt$ctl 1st, 
lollst: ftt$1ollst>; 

3.9 E~CDDflDEtDQf_SIAIEtlE~I~ 

These routines will be used to edit data 1n moving between extended 
Internal Flies. The interface is shown fol lowing: 

{ FLPENCO } 

PROCEDURE [XREFJ f1p$encode CVAR c II 1st: ftt$ci list, 
lo list: ftt$fol ist); 

{ FLPOECO } 

PROCEDURE CXREFJ flp$decode (VAR cillst: ftt$cllist, 
lolist: ftt$lolist>; 

If an Item of a group Is an array then the dimension tabte rrust be 
accessed to determine boundary conditions. Its format is discussed 
under arraY bounds checking. Each item in a NAMELIST group Is 
represented as f o 11 ows: 
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?? SKIP I= 2 ?? 
?? PUSH (LIST t= ON) ?? 
{ FTTNAMT - types for NAMELIST } 
? ? POP ? ? 

TYPE 
fttSnamel1st_group_desc =record 

name: f tt$symbo 11 c_nam e, 
arg_list_ptr: Aftt$arg_tist, 
Items: array [1 •• ftcS~a~_num_namal1st_group_itemJ of 

fttSgrouP_item_desc, 

3-20 
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{ltemsi array [1 •• osc$max_segment_offset DIV #SIZE 
{(ftt!group_item_desc)J of ftt:>qroup_item_desc; CYBIL limitation 

recend, 

ftt$namel lst_array_desc = record 
dlm_info_table_ptr: AfttSdfmension_lnfo_table, 
case rtt.$namelist_3rray_type or 

{= lowervalue (fttSslngle_word_array_type) •• uppervatue 
{(ftt$slngle_word_array_type) =} 

= ftc$boolean_array •• ftc$reat_arrav = 
s: ArttSmax_slngle_word_vector, 
(= lowervalue (fttSdoub1e_word_array_type) •• uppervalue 
{(fttSdoubte_word_array_type) •} 

= ftcSdoubte_arrey •• ftcScomplex_arraY = 
d: AfttSmax_double_word_vector, 

= f tc$char_array = 
c: Afttzstrlng_vector_ptr, 

= ftcSboolean_arg_arr~y •• ftclch~r_arg_erray = 
arg_ordl nal: ftt$arg_ordlnal 

c as end 
rec end, 

ftt$group_ltem_desc = record 
name: fttlsymbolic_name, 
case type_: fttSiol lst_data_type of 

{= lowervalue (ftt$varlable_type) •• uppervalue (fttSvarlable_type 
= f t c $ b o o I e an _ v a r i a b I e • • f t c$ ch a r _ v a r i a b I e = 

varlable_ptr: AfttSiolist_variable, 
{= lowervalue (ftt$array_tyPe) •• uppervalue (ftt$array_type) =J 

= ftc$boo1ean_array •• ftcSchar_~rr~y = 
array_d~sc_ptr: Aftt$namelist_array_desc1 

= ftc$boolean_arg_array •• ftc$char_arq_array = 
arq_array_desc_ptri Afttsnamel lst_array_desc, 

= rtc$boolean_arg_variabte •• ftcSchar_arg_variable D 

arg_varlables ftt!ar9_ordln~1, 
= ftc$end_lolist_final = 

' casend1 
recend; 

CDC PRIVATE 
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{ FLPNAMI } 
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PROCEDURE CXREFl flp$seq_acc_name_in <VAR clllst: ftt$clllstJ; 

{ FLPNAMO } 

PROCEDURE CXREFJ flp$seq_acc_name_out (VAR cilist: ftt$cillstl; 

3 .11 JJ!lfES.1LIL!J_SIAI.E~t.liI.S 

The compiler must add 8 bytes to the IWa for any double word type so 
that the 1 i brary does not need to know the type. The interface for 
buffer Input/output is as fo I lows: 

{ FLPBUFI } 

PROCEDURE CXREFl flp$bufferln (VAR cl 1 lst: ftt$cit ist)_; 

{ FL?BLJFO } 

PROCEDURE CXREFl flp$bufferout <VAR ell ist: ftt$ci 1 lst}; 

3.11.1 UNIT, EOF, LENGTH, LENGTHX, IOCHEC 

? ? SK I P : = 2 ? ? 
?? PUSH (LIST I= ON) ?? 
{ UNIT } 
?? POP ?? 

FUN CT ION C X REF J unit (VAR {IN} unitl ftt$unit_name_or_number>: real; 

{ FLPEOF } 

FUNCTION CXREFJ eof (VAR {IN} unit: fttSuntt_name_or_numberJ: real; 

{ FLPLNG } 

FUNCTION [XREFJ length CVAR {IN} unit: ftttunit_name_or_number)s 
integgr; 

{ FLPLNGX } 

PROCEDURE CXREFJ length>< (VAR {IN} unit: ftt$Unlt_nqme_or_number; 
VAR {OUT} number_of _words_read, 

num_unused_b I ts: integer>; 

{ FLPIOCK } 

FUNCTION CXREFJ lochec <VAR {IN} unit: ftt$unlt_name-or_number>s 
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integer; 

3-22 
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A number of auxiliary IO types and their associated ordinals are used in 
conjunction with the OPEN, CLOSE, and INQUIRE processing. The Interface 
to the auxiliary routines is shown following: 

{ FLPOPEN } 

PROCEDURE [XREfl flp$open (VAR ell ls ti ftt$ci list); 

3.13 ~L!J~E 

{ FLPCLOS } 

PROCEDURE CXREFJ flp$close (VAR cilist: fttScllist)J 
3 .14 ltl9UIB.f 

{ FLP IN QU } 

PROCEDURE CXREFJ flp$lnqulre CVAR cilist: ftt$clllstJ; 
3. 15 Ef!r!UHl 

?? SKIP := 2 ?? 
? ? PU SH (LI ST : = ON) ? ? 
{ FLPREWD -- Process REWIND statement } 
?? POP ?? 

PROCEDURE CXREFJ flp$rewlnd CVAR cllist: ftt$c111stl; 
3.16·t~JlElJ.E 

{ FLPE~DF } 

PROCEDURE CXREFJ ffp$endfite (VAR cilist: ftt~;cilist); 

3 • 1 7 fiA.C~S.f.AC·i; 

{ FLP6KSP } 

PROCEDURE CXREFJ flp$b9Ckspace <VAR ell 1st: ftt$ci list); 
3.18 ~ASS_SIQ&~Gf_lLQ-~UBBQUil~f~ 

3.18.l OPENMS 

{ FLPOPMS } 

PROCEDURE CXREFJ openms (VAR {IN} units fttSunlt_nnme_or_number; 
VAR {IN} master_index_name: ftt$max_slngle_word_vector; 
VAR {IN} master_index_ten: integer; 
VAR (IN} Index_ type: integer); 
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3.18.2 READMS 

{ FL?~O~S } 

3-23 
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PROCEDURE CXREFl readms (VAR {IN} untti fttsunit_name_or_number; 
VAR {OUT} fwai ftt$max_single_word_vector; 
VAR {IN} xfer_cnt, 

recd_keya Integer); 
3.18.3 WP.ITMS 

Note: WRITMS has a variable number of arguments; so the following call 
is really not .sufficient. It will require an assembler level intercept 
routine. 

{ FLPWRMS } 

PROCE·DURE CXREFl wrltms <VAR {IN} uni ta fttSunit_name_or_number; 
VAR {IN} fwa: ftt$max_single_word_vector; 
VAR {IN} xfer_cnt, 

recd_ke_y, 
r ewr i te_cond, 
subindex_type: integer>; 

3.18.4 CLOSMS 

{ FLPCLMS } 

PROCEDURE CXREFJ closms (VAR CIN} unit: ftt$unlt_narne_or_number>; 
3 .18. 5 STINDX 

?? SKIP := 2 ?? 
?? PUSH <LIST := ONl ?? 
{ FLPSTDX -- STINOX } 
1? POP ? ? 

PROCEDUR~ CXREFJ stindx <VAR {IN} unit: fttsunlt_name_or_number; 
V.l\R CIN} subindex: ftt:>max_single_word_vector; 
VAR {IN} subindex_len, 

· sublndex_typc: integer>; 
3.19 LAB~l-SUB&OUIIliE 

{ FLPLABL l 

PROCEDURE [XREFJ I abet (VAR {IN} unit: ftt$unit_name_or_number, 
t ab_i nfo: string ( * ), 
num_alements: integer>; 

3.20 tOM~EClllli~D~ 

{ FLPCONC } 

PROCEDURE CXREFJ flp$connec <VAR {IN} unit: fttSunlt-name_or_number, 
char_set: Integer>; 

{ FL?DI SC } 

CDC PRIVATE 
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PROCEDURE CXREFJ discon <V'R {IN} units fttSunit_name_or_number)J 
3.21 lltlaEEL~U~fBE 

{ FLPLMER } 

PROCEDURE ( X REF l I i me r r (VAR {IN} er r I Im : i n t e g er) ; 
{ FLPNMER } 

FUNCTION CXREF J nu mer r: Integer; 
3. 2 2 E.It!!U.ti 

This Is a dummy routine that Just returns. 
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4.1 lHlil!LlZAIIDli 
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The parameters passed to the main program by the operating system, the 
compiler version, the default print llmJt, and the information on the 
PROGRAM statement are passed to FRTL by a cal I to flpSlnlt. 

Note that the library requires the order of unit names and equivalenced 
names to be the same as the order of appearance on the PROGRAM 
statement. 

?? SKIP i= 2 ?? 
?? PUSH (LIST := ON) ?? 
{ FTTINIT - types for initialization handling} 
? 1 POP ? ? 

CONST 
rtc$nax_program_stmt_unlts = 53; 

TYPE 
ftt$proqrgm_stmt_unit_deSc = record 

left_unlt_name: fttSunit_name, 
case program_type: (ftc!no_alils_or_recJ, ftc$alies_onty, 

ftcSrecl_only, ftc$unlts_term> of 
= ftc$ali as_only = 

r lght_unlt_name: ftt$unit_name, 
= ftc$rec1_on1y = 

reel: fttSrecord_ length, 
= ftc!tunits_term, ftc$no_alias_or_recl = , 
casend 

rec end, 
fttSprogram_stmt_units = array Cl •• ftcSmax_program_stmt_unltsl 

of ftUpr oqr~m_stmt_un i t_desc; 

The aplist initialization information is as follows: 

? ? SK IP : = 2 ? ? 
? ? PUSH ( l IS T : zr ON) ? ? 
{ FLPINIT - initialization procedure} 
? ? POP ?? 

PROCEDURE CXREFJ flp$init (VAR param_lists clt$parameter_ltst, 
status: ost$status, 
version: ftt$verslon, 
print_1 iml t: ftt$print_limit, 
program_units: ftt$program_stmt_unlts, 
user_pqrams: Astring( * ), 
program_names ftt$symbol i c_name, 
cont In u at i on_ poi n t: "procedure > ; 
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4.3 S.!S.!fti 

{ Fl?SYS } 

PROCEDURE [XREFJ system (VAR {IN} errnum: integer, 
errmsg: string ( * »; 

4. 4 S.YS.IE·!:l~ 

4-2 
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The call Ing sequence to SYSTEMC must be changed because LOCF does not 
exist on the lBO. A third argument, which Is the external of a recovery 
routina (if su0Pllr!d)9 is added. The fifth \-:ord of the second nrgurnsnt 
array Is still used to Indicate whether the third argument actually Is 
to be processed as the address of an external recovery routine (i.e., if 
negative the third argument is Ignored.). 

?? SKIP := 2 ?? 
11 PUSH (LIST :=ON) ?? 
{ FLTSYSC -- definition of argument vector to SYSTEMC } 
?? POP ?? 

TYPE 
ftt$sysc_arg = record 

fatal_nonfatal: integer, 
frequency: Integer, 
freq_lncrement: integer, 
pri nt_I iml t: integer, 
recovery_routlne_select: Integer, 
max_traceback_l imit: integer, 

recend; 
? ? SK IP : = 2 ? ? 
11 PUSH (LI ST : = ON) ?'l 
{ FLPSYSC -- user cal I able SYSTEMC routine} 
?? POP ?? 

PROCEDURE CXREFJ systemc <VtiR {IN} errnum: integer, 
specl 1st: ftt$sysc_arg, 
recovery_routlne: cell>; 

flp$stop and f'p$end will not return to the caller. They will issue a 
tog message of END prgm-neme or STOP "text"' respectively. EXIT Is 
retained for compatibility with old programs. It Is not the preferred 
means for· terminating a program 

?? PUSH (LI ST t= ON) ?? 
{ F LPST 0 P - process STD P statement } 
?? POP ?? 

p Ra c ED lJ R E [ x R E F ] f I p $ s t 0 p ( ms g ·: st r l n g ( * ) } ; 
?? SKIP := 2 ?? 
?? PUSH (LIST 11: ON) ?? 
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{ FLPEND - process end statement } 
? ? POP ? ? 

PROCEDURE [XREFl flp$end Cmsg: string ( * )); 
?? PUSH (LIST := ON> ?? 
{ FLPEXIT - CYBIL-cal I able EXIT subroutine } 
?? POP ?? 

PROCEDURE [XREFJ flpSexlt; 

4-3 
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This routine provides a compiler 
Character entitles (Including 
destination with the appropriate 
references wi 11 be evaluated by 
do no substring bounds checking. 

serVJce routine to move one or more 
substring references) to a character 
truncation or blank fill Ing. Substring 
the I ibrary routine. This version wi II 

? ? SK IP : = 2 ? ? 
?? PUSH (LIST I= ON) ?? 
{ FLPMOVC -- Move (concatenated) character string } 
? ? POP ? ? 

FUNCTION CXREFJ flp$move_characters (VAR {READ} destinations 
fttSstr inq_desc, 
source: array Cl •• * J OF fttsstring_desc): Integer; 

This alternate version of the routine wilt do the same thing but also 
vat idate aJI substring references including the destination if it Is a 
substring. 

?? SKIP := 2 ?? 
?? PUSH (LIST :=ON) ?? 
{ FL?MVCK -- Move (conceteneted) character string and check validity 
{} 
? ? POP ? ? 

FUNCTION CXREFl f 1p$move_characters_check (VAR {READ} destinations 
ftt$string_desc, 
source: arraY [1 •• * l OF ftt!string_desc): integer; 

The comol t er w I I I cat I fl p$copy_arg_I i st when It is necessary to 
generate a "unlon of argument tlsts" for the multiple entry point 
routine. flo$copy_arg_llst will copy the old_arg_list parameters to the 
global_arg_11st entry Indicated by the control lfst entry parallel to 
the current o ld_arg_1 ist entry. If the control I 1st specifies that the 
item Is fixed length character, then the Character length part of the 
global_:lrg_llst entry will be taken from the control list. 

{ FTT CAL } 

TYPE 
ftt$cal_contro1_tlst = array [1 •• * 1 of 
ftt~cal_controJ_I ist_entry, 

ftt$cal_control_list_entry = record 
arg_ord in a ti ftt~arg_ordinAf1 
case is_fixed_char: boolean of 
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= TRUE = 
flxed_tength: ftt$char_element_size, 

casend, 
rec end; 

{ FLPCAL } 

5-2 
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PROCEDURE [XREFJ flp$copy_arg_I ist CVAR o ld_arg_l I st: fttSarg_l lst, 
global_arg_llst: fttSarg_list, 
control_l lst: ftt$cal_control_list>; 

This function wl 11 compare one or more left side character operands (due 
to concatenation) with one or more right side character operands 
(including logically extending the shorter with blanks to the length of 
the longer> and return the comparison result In the same form as the 
hardware character compare Instructions result. 

{ FLPCU } 

FUNCTION -CXREFJ flpScompare_fixed (1eft_strlng: grray Cl•• * l OF 
ftt$str I ng_desc1 
rlght_string: array Cl••* J OF ftt$strlng_desc): 

rtt$compare_result; 

This alternate version does exactly the same thing as the compare 
uncollated version but with the addition of validation on any substring 
references occur Ing in the argument I 1st• 

{ FLPCUCK } 

FUNCTION CXREFJ flp$compare_flxed_check (left_strlngi array [l •• * 
J OF fttSstrlng_desc, 
right_strlng: array [l •• * l OF ftt$string_desc): 

ftt$compare_result; 

This routine does the same runction with the same argument types as 
compare uncollated but uses -a previously specif led col lat Ion table to do 
the compare. 

{ FLPCC } 

FU~CTID~ CXREFJ flp$c6mpare_user (left_strlng1 array Cl •• * l OF 
ftt$string_desc1 
right_string: array Cl •• * J OF ftt$strlng_desc): 

ft t $ co m p a r e_ r es u I t ; 

CDC PRIVATE 

• • • I 

I 
I 

• • • • • • 



FRTL INTERFACE SPECIFICATIONS 

5-3 
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This attern~te version does the same thing as compare collated but also 
V'al I dates any substr Ing references that occur In the argument 1 lsts. 

{ FLPCCCK } 

FUNCTION [XREFJ flp$compare_user_check Cleft_st-rlng: array Cl •• * l 
OF fttSstrf ng_desc, 
right_string: array Cl •• * J OF ftt$strlng_desc): 

ftt$compare_result; 

This function forms a substrinQ nrg_tist pointer and returns It to the 
compiler to be Inserted in a dummy argument I 1st. 

? ? SK IP : = 2 ? ? 
?? PUSH CLIST := ON> ?? 
{ FLPSUBS -- Convert ftt$strlng_desc to Astrlng( * ) } 
? ? POP ? ? 

FUNCTION CXREFJ f1p$substring (VAR {IN} substring: fttSstrlng_clescJ: 
"string < * ); 

r·h Is alternate version do es the same thing but v~d i dates the substring 
as trte 11 • 

?? SKIP := 2 ?? 
'l? PUSH <LI ST : :a ON) 1? 
{ FLPSUBC Convert ftt!strlng_desc to Astring( * ) and check 
{Va Ii d I ty } 
?? POP ?? 

FU~CTION CXREFl f lp$substring_check (VAR {IN} substring: 
fttSstrlng_desc): Astrlng C * >; 

Array bounds checkln9 may be accompl lshed at run time by obtaining the 
appropriate Information from the dlmension_info_table• The function 
returns subscript 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: 

?? SKIP := 2 ?? 
? ? PU Sl.f ( L I ST : = 0 N ) ? ? 
{ FTTDIMT - dimension info table types } 
?? POP ?? 

TYPE 
ftt1dimension_info_table = record 

nunber_dlmenslons: fttSdimension, 
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dim_desc: array Cftt$dimensionl of ftt$dim_desc, 
recend, 

rttSdim_desc = record 
lower_bound: Ainteger, 
span: "integer, 

rec end; 

1? RIGHT I= 70 ?? 
{ FLPCKAB -·Declare f lpScheck_array_bounds} 

5-4 
83/03/01 

FUNCTION CXREFJ flp$check_array_bounds Carray_name: string < * <= 
7}; . 
VAR (IN} dim_tabtez ftt$dimension_info_table; 

subscrlpt_exp: Array CfttSdimensionJ OF Ainteger)1 1 •• 
ftcSmax_arraY_elements; 

5 • 7 e..d.US.E 

{ FLPPAUS } 

PROCEDURE CXR;;FJ flp$pause (msg: string C * )}J 

The compi I er wi 11 Invoke this routine if an assigned GO TO attempts a 
transfer of control to a nonexecutable point. 

{ FLPAGTO } 

PROCEDURE CXREFJ flpSesslgned_go_to_error; 
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6. 1 J.J.;~ 

{ FLPLEN } 

FUNCTION CXREFJ flp$Jen (VAR {IN} char_arg: string ( * )): 
ftt$c har _e I emen t_s i ze; 

6.2 ltillfX 

{ FLPNOX } 

FUNCTION CXREFl flp$index (VAR {IN} arg_string, 
s u b _ s t r I n g: s t r I n g < * > > : 0 • • ft c $m ax _ch a r _ t e n; 

6. 3 s..tca~rn 

{ F LP SEC } 

FUNCTION [XREFJ flp$second: real; 
6. 4 .S.tllEI 

{ Flf>SHFT } 

FUNCTION CXREFJ flp$shlft <VAR {IN} word: ftt$boolean, 
number_of_bltst integer): ftt$bootean; 

{ FLPMASK } 

FUNCTION CXREFl flp$mask CVAR {IN} number_o·f_blts: Integer): 
f tt $boo I e an; 

6. 6 C.!:U~B.Llt.liAB 

{ FLPCHRU } 

FUNCTION CXREFJ flp$char_user Cint_arq: Integer): char; 

{ FLPCHRF } 

FUNCTION CXREFJ f lp$char_fixed (lnt_arg: integer): char; 

{ FLPICHU } 

6-1 
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FUNCTION CXREFl flp$ichar_user <VAR {IN} char_arg: string ( * ))1 
ftt $char _:s I z e; 

{ FLPI:HF } 
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6-2 
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FUNCTION CXREFJ f lp$ichar_fixed <VAR {IN} char_arg: string ( * )): 
ftt$chnr_stze; · 

The compiler should use the character compare f lxed support routines. 

6. a !HJfJl 

?? PUSH (LIST := ON) ?? 
{ FLPBOOL - BOOL intrinsic} 
? ? POP ? ? 

FUNCTION CXREFl f lp$bool (VAR {IN} char_arg: string ( * )): 
rtt$boo I ean; 
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7.1.1 COLSEQ 

{ FL?COSO } 

7-1 
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PROCEDURE CXREFl colseq (VAR {IN} colseq_name: string ( * )); 
1.1.2 CSOWN 

{ FLPCSWN l 

PROCEDURE (XREFJ csown (VAR {IN} str: string ( * ))j 

7 .1.3 WTS ET 

{ Fl?WTST } 

P RO CE DU RE [ X RE Fl wt s e t ( VAR {I N} I n d : st r i n g ( * ) , 
wt_val: integer>; 

7 • 2 C.LU C.~ 

{ Fl?CLCK } 

PROCEDURE CXREFJ clock (VAR {OUT} clock_Value: string ( * )); 
1.3 Iltlf 

{ F LPTI MF. } 

PROC2DURE CXREFJ time <VAR {OUT} time_value: string ( * ))l 
7.4 llAif 

{ FLPDATE } 

PROCEDURE [ XRE Fl date <VAR {OUT} date_value: string ( * )); 
7. 5 .J.flAIE 

{ FLP JD AT } 

PROCEDURE [ XR E Fl Jdate <VAR {OUT} Jdate_Value: strlrig < * >>; 
7 • 6 R.Ei:lAE'!S. 

{ FLPRMK } 

PROCEDURE C XR EF l remark <VAR {IN} msg: string ( * »; 
1.1 llIS.e.J.A 

{ FLT DP L } 

TYPE 
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flt$dlspla_va1 =record 
case (displa_int, dispfa_reat, parsed_real) of 
= d i s p I a_ i n t m 

k_val: Integer, 
= d I s p I a_ r e a I = 

r_vat: real, 
= parsed_real = 

pr_val: ftt$parsed_reel1 
cas end, 

rec end; 

{ FLPDPL } 

PROCEDURE CXREFJ displa (VAR CIN} h: string.< * ), 
k: f I u d I SP I a_ v a I ) ; 

7. a L.EGJ!~B. 

{ FL?LGVR } 

7-2 
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FUNCTION [XREFJ I egvar (VAR {IN} var_: ftt$parsed_real) 1 integer; 
7. 9 ~Q~Lf~ 

{ FLPMOVL } 

PROCEDURE CXREFl movlev (VAR {IN} source: 
ftt$max_sinqle_word_vector; 
VAR {OUT} destination: fttsmax_slngte_word_vector; 
VAR {IN} num_words: integer>; 

7. 10 l:l!J~LC!:! 

{ FLPMVCH } 

PROCEDURE [XREFJ movlch (VAR {IN} source: string ( * >; 
VA~ {OUT} dsstination: string C * )J 
VAR (IN} num_bytes: Integer); 

1.11 ~S.li!C.tl 

{ FLPSWCH } 

PROCEDJRE CXREFJ sswtch CVAR {IN} sswtch_nums Integer; 
VAR {IJUT} sswtch_val: integer>; 

1.12 ~I&A~f 

{ FLPSTRC } 

PROCEDURE (XRF.FJ strace; 
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7. 13 !iQI!Jf& 

7-3 
83/03/01 

This routine wi 11 simply cause a fatal error message for" value outside 
of computed GO TO bounds" to be Issued ~nd execution te·rmlnated. 

7. 14 .Q!J!:t!!!eU!ltle. 

Note: DUMP and PDUMP have a 
cannot be 1molemented in CYBIL. 
the 1ibrary to implement them. 

variable number of parameters; so they 
f lp$dump and f lp$pdump are cal led by 

{ FLTDUM? } 

TYPE 
ftt$dump_entry c record 

du:np_fw as Aftt$ma x_s lngle_word_vector, 
dump_len: f ttSsegment_offset, 
ft Integer, 

rec end; 

{ FLPOUMP } 

PROCEDURE CXREFJ flp~durrp (dump_I ist: Aarray Cl •• * l OF 
f It Sdump_·entry); 

{ FLPPDMP } 

PROCEDURE [XREFJ flp$pdump (dump_llst: Aarray Cl•• * l OF 
f lt$dump_.entryl; 

1.15 ~~~-BQUII~E~ 

7.16 Qlltl~~-aQU!llif~ 

1.16.1 OVERLAY, CHEKPTX, RECOVR, LOVCAP, XOVCAP, UOVCAP 

These routines wi 11 be provided but wi 11 be dummies that only retorn. 

7el6.2 LTPLOhO, LTPDUMP, MANTRAP, DARRAY 

These wi 11 not be supp Ii ed as part of FRTL. They were provided to FCL4 
users for transition from the Leicester version of MANTRAP. 

7.16.3 PMDLOAD1 PMDDUMP, PMDSTOP, PMOARRY 

These routines will be provided as dummy routines that onlY return. 

These wl I I be provided by the SORT project and wi 11 be part of the SORT 
product. They w111 be FORTRAN cal table but wi 11 not be supported as 

CDC PRIVATE 
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part of the FRTL. 
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1.12 STRACE ••••••••••••••• 
7.13 GOTJER ••••••••••••••• 
7el4 DUMP/PDUMP • • • • • • • • • • • • • 
7.15 CMM ROUTINES •••••••••••• 
7.16 DUMMY ROUTINES •••• • • • • • • • 

7.16.l OVERLAY, CHEKPTX, RECOVR, LOVCAP, 
7.16.2 LTPLOAO, LTPOUMP, MANTRAP' DARRAY 
7.16.3 PMOLOAO, PMDDUMP, PMDSTOP1 PMDARRY 

7.17 SORT/MERGE INTERFACE ROUTINES •••• 

• • • • 
• • • • 
• • • • 
• • • • 
• • • • 
• • • • 
XOVCAP, 
• • • • 

• • • 
• • • • 

• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
UOVC AP 
• • • 
• • • 
• • • 

• 
• 
• 
• 
• 
• 

• 
• 
• 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

4 
83/03/01 

• 7-2 

• 7-2 
• 7-3 
• 7-3 
• 7-3 
• 7-3 
• 7-3 
• 7-3 
• 7-3 
• 7-3 
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