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Chapter 6

FORMATTING

641

Introdyction

JOVIAL formatting provides the capability of translating

between a character buffer and data elementsg, The character

buffer {8 a "characteriformula or "characterivariable and
contains a string of any legal ASCII characters including
the control characters, A data element is a "variable or

*formyla depending upon the direction of translation or it

may be an ®"indexedtivariabletrance (see Section 10,4.4),

.1 Formatting can be either list=directed or

formatwdirected, When listwdirected, the data elements

determine the manner in which the character string is

generated or scanned, When formatedirected, an explicit

*formatilist controls scanning or generation of the
characteér string, List=directed formatting provides a
freeesfield "{nput" capability,

«2 Translation is accomplished by ap
*assignmentistatement and formatting routines, The

direction of translation is determined by the right and

left side of the "assianmentistatement,

«+3 Translation from the character buffer into the data

elements is accomplished by an "assignméntistatement
(Section 5,5) of the formy

"variable

"indexedivariableirange -=
®"formatifunctionicall .J

«4 LFORMAT signals an "intrinsicifunctionicall to a
formatting routine desianed to tranpslate between
character buffers and data elements, Its first
®"parameter, ®charactertiformuyla, provides the character
buffer from which values are obtained, translated as

necessary, and assidgned to the data elements on the left

of the ®"assignmentistatement,

.5 If the optional second ®"parameter to _FORMAT,
*formatjlist, is present, it implies "formatedirected
formatting) but {ts place in the “"parameter list is
marked by a ®"comma for listedirected formatting {f the
third "parameter {s given, “Formatilist, defined in
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Section 6,14, eOntrols the scanning of the character
buffer,

1«6 The optional third FORMAT "parameter,
"procedurejname, names a contingency processing procedure
to be called by the formatting routine, The detaills of
the interface between the contingency procedure specified
and the formatting routines are left to the implementer,
The intent of the procedure is to process errors,
endwofwline conditions, ete,, without the necessity of
returning from the formatting routine, For contingency
action, the formatting routine will call the named
procedure which might, for example, cause a line to be
written or read and then return to the formatting routine
to continue translation,

.7 Translation from data elements into a character
buffer {s accompiished by means of an
*assionmentistatement of the formt

*formatjivari{able .= *tormuia ol
*"indexedjvariableirange

8 Here FORMAT s{gnals a call to an {ntrinsic
formatting routine designed to translate between data
elements and character buffers, Its first “parameter,
®"characterjvariable, names the character buffer into
¥hich the translated values of the data elements given on
the right of the ®"assignmentistatement are put,

29 The second FORMAT ®"parameter i{s as described in
Section 6,1,5 above except that the "formattlist, if
present, controls the generation of the character string
in the buffer, The third _FORMAT ®parameter is as
degcribed {n Section 6,1,6

6,2 ListeDirected Formatting

Listwdirected formatting provides for translation from a
input string to data elements or from data elements to an
output string according to the syntax rules described below,
Fields in the character buffer are separated by spaces,
("Input" and "“output" refer to the usyal uses of these
character strings, but this is not a reguirement, since a
corestosCore transfer may be all that {s actually involved,)

«1 When the trapslation is from a character buffer
(input), the formatting routine scans the character
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buffer, separating the fields and translating each field
according to the type of the corresponding “variable to

be assigned a value from the field, The formatting

roytine must recognize that there may be more data

elements than there are flelds, and possibly provide for

new input using the contingency procedure, 1a2al

«2 For a "characterivariable, the field is delimited by
spaces just as for other "variables if there are no
spaces which are a part of the fleld, 1If the character
field contains spaces, it must pe ,Bsljadditionally,B=0;
dejimited by a prime immediately preceding the first and
a prime immediately following the last of the characters
which constitute the field, The primes merely delimit
the size of the field and are not considered a part of
the field to be passed on to the “characterjvariable,
Twe consecutive primes would denote a field of zere
characters, Obviously, it is impossible to include a
prime in an input field delimited by primes, A leading
prime with no trailing prime is {llegal, For a field
where the first nonblank character is not a prime, the
field starts with that character and includes all
characters following it up to the next space Or blank,
and s0 May include primes, Primes may delimit fields
that do not contain either spaces or primes, A
listedirected input fileld cannot contain both spaces and
primes, 1a2a2

+3 The characters from the inpyt fleld are assigned to

the ®characterivariable using the rules of assignment;

i,e,) they are left justified, 1If the input fleld is too

long, excess bvtes on the right are truncated pbefore the
assignment, 1If there are too few pytes in the input

field, blanks are added at the rignht to match the size of

the ®variable before assignment, l1a2a3

«4 For ®"nurmericivarifables, the characters in the input

field are syntactjcally anajlyzed to determine their form
(integer, fixed, or floating type), converted

appropriately as {f they were JOVIAL "constants to the

type Of the *numericgsvariable, and then transferred

according to the rules of assignment, The forms that may

oceur in the input string do not permit all forms for

JOVIAL ®nymericiconstants, 1In particular, they must £it

the following syntactic form and, as sald before, no

spaces are permitted; 1a2a4

- digit i digit * wE =t digit '~ {a2ada
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= digit *~ 1a2adp
5 Listwdirected input to a ®bittvariable is undefined, 1a2as

6 For listedirected output to a character buffer, the
"formulas that comprise the data elements are evaluated

and then translated to the appropriate character

representation and placed in the character buffer, Any

pair of fields is separated by a space, 1If the value of

a "formula is zero, one zero is output, The formatting

routine must recognize when the character buffer will not

hold another field, and possibly proyide for output and

clearing of the puffer using the contingency procedure, la2aé

«7 Converson for listedirected output takes place
according te the *"formula types as follows: 1a2a7

a, "Characteriformyla, Spaces to the right of the

last nonblank character are not included in the

output, but weuld be restored if subsequently input to

the same ®variable, If the “"formyla contains spaces

other than on the right, it is surrounded by primes as

well as followed by a space on transfer to the

character puffer, If the *formula contains primes,

and the value ig to be surrounded by primes, it should

pe noted that the result will not pe legal input to

the listedirected formatting routines, 1a2a7a

b, “"Numericsformula of floating type, The character
representation of the floating number is a normalized,
signed, fractiona)l significand with a base 10 exrad,

Trailing zeros are suppressed and the number of

fractiona) positions i{s egual to (significant fraction
bits/3,32)+1, The base 10 exrad is preceded by its

sign and the letter ~E, The syntactic form for

list~directed floating output isi la2a7p

»t -l digit *~ ol | e digit ~
g 1a2a7bi

¢, “Numericiformyla of fixed or integer type, Fixed
values with negative fraction bits or fraction bits
greater than the number of significant bits are
formatted as if they were "numericiformulas of
floating type (see b, above), For other fixed valuyes
and integer values, signed values are preceded with a
plus or minus sign, The number of characters in the
integer portion of the representation is equal to
(integer bits /3,32)+1, The number of fractional
digits {s similarly computed, Integer and fractional
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6,3

positicons are separated by a decimal point, The

syntactic form of the listedirected output isg 1a2are
e diglt ™ im digit *~ taza7c!
ot digit * 1aza’e2

d, "Bitjformula, Listwdirected outPut from
“bitiformylas {s undefined, 1a2a7d

28 Listemdirectea output is acceptable as listwdirected

input uhless a "characteriformyula containing both spaces

and primes is output, 1In general, it is not feasible to

read listedirected output using formate=directed input

even though, for any given "constant found in a

listedirected output field, there is a "format whieh can
describe it, 1a2a8

+9 Given pelow are examples of a “characterivariaple of

five bytes output by listwdirected formatting and then

input from the output buffer, The input and output

values are shown as JOVIAL “charactericonstants and are
consequently delimited by ®"primes, The internal “primes

are indjicated by the threes"character code 527, Note

that the last input value i{s undefined because the output

vajue contained a jeading (embedded) blank and a prime,

-0 represents a blank or space, The leading

fieldeseparating blank is not shownj; the trajiling one is; la2ad

Qutput vajluve Qutput Buffer

Input vajlue 1a2a%9a

*ABCDbb* ABCb

*ABCDbDL"* la2a9b

*bABCD* *bABCD’Db

*hABCD* 1a2ag9e

*AS27Bbb"* A’Bb

*AS27Bbb’ 1a2a9%4d

*AbBbD’ “AbB*b

fADBDDL* fa2age

*hAS27Bb’ ‘bA’B’Db

undefined 1aza9%f
Format=Directed Formatting 1a3
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6,4

with tormatedirected formatting, the picture of each
character in the buffer is determined by its own ®“format,
Except when "nulliformat is specified, each space and
character is mentioned {n the “formatilist,

«1 Basically, a “format tells how to interpret or

generate a string of characters, A “format describes the

data in a puffer, which may come from Oor go to an
external medium) {t {s much like an *"itemidescription as
if applied to a “constant, The character strings are
rather evanescent from the standpoint of the program,
however} so the “formats must be applied to thenm
dynamically==dyring actual execytion of the program,

2 Usually a string of characters is matched, through a
“format, to a data element, However, there are some
special "formats; the ®"insertiformat describes character
strings without reference to a data element, and the
*skipiformat causes a data element to be passed without
matching it to a charter string,

*InsertiFormat

®*Insertiformats do not correspond to any data element, They
may at times stand alone, particularly the form starting
with _/, and so be separated from other “formats by ®commas,
However, they are most likely to be used as a part of
another *"format and {n these cases are not separated by
“commas, (®"Insertjformats are not permitted as part of a
"nulljformat or “skipstformat,)

«1 1In general, a "format specifies a number of character
positions filled in ways dependent on the value of the
corresponding data element, Let usgs call these the
"effective" character positions, An “insertiformat
specifies the content of other character positions
inserted preceding, among, or following the effective
character positions for a data element, The positions,
but not the contents, of effective character positions
are affected by "insertiformats, The contents of
effective character positions are the same regardless of
the presence or absence of ®"insertiformats, Obvious uses
of such "insertiformats are for spacing on a printed page
between values corresponding to data elements, for
inserting commas between certain digits in a long number,
or for titular information, There is no output of spaces
not actually coded using an ®insertiformat, or as part of
a character outpyt value, or as a separator for
*nulltformats,
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«2 The effect 0f "count is as {f the £following .5, o/
code, or "character string in "quotationgmarks had
occurred that many times, A “count of .1 is assumed if
no “"count is given,

«3 The use of .5 is a shorthand way of indicating
spaces, most often between data elements but possibly
separating effective character positions, .5 is
equivalent to " ", The following five examples of
*insertiformats are all egquivalent and each would cause
seven spaces to be placed in the ouytput buffer or seven
character positions to be ignored {n the input bufferi

~S888588
535 88S8S
-48288
58 28
-18

+4 wWith ®"slash there is a difference, As an
*insertiformat, "slash followed by a "letter or "numeral
is a system=dependent indicator of lines page, or other
device control fynction, Thege may cause different
results upon input and output, For example, the same
eode that causes the current record to be ¥ritten upen
2utput probably causes the next record te be read upon
nput.

.5 The ®inserttformat of a “character sgring in
*gquotationimarks is intended to permit any string of
ASCII characters to be inserted as desired among
effective character positions, It would seem preferable
to use a "charactericonstant for the purpose, but
®quotationimarks are used for delimiters instead of
*primes becayse an *insertiformat is a part of a
*formatilist whieh is itself a ®"character:formuyla and
consequently could be a "characterjconstant delimited by
®*primes, 8O0 the use of the "guotationgmarks as
delimiters ayoids the problem of having a
®"characterjconstant occur within a “charactericonstant,
Before “format analysis takes place, any three="character
codes and special two="character codes Occurring in a
®characterjconstant that will pecome part of the
*formattlist are replaced with the single “"characters
they represent, Additional analysis of *insertiformats
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using "guotationgymarks as delimiters is necessary in the
formatting routines to permit the occurrence of a
"guotationsmark as an insert ®character, A single
squotationimark as an insert ®character {s represented by
two "quotationimarks in succession, In general, internal
strings of "guotationimarks within the delimiting
*quotationimarks myst be halved to get the effective
insert “"characters, The “"insertiformat _"""" would |
therefore cayse one quotation mark to be inserted (Or Oonhe
character position to be ignored on input), f1a4as

6 FOr input, "insertiformats delimited by

*quotationimarks indicate positions in the character

puffer to ignore, (There are no positions corresponding

to the delimiting "quotationtmarks or to half of the

internal strings of two "quotationimarks,) 1adab

.7 For output, *"insertiformats delimited by
*guotationimarks indicate positions in the character
puffer where the delimited character values are to be
placed (the delimiting “quotationimarks and half of any

{nternal strings of “gquotationimarks are removed), tada7 |
' .8 The following three examples of "insertjformats are i
egujivalent to each othert fad4as
YV fadaga
N/RN N/l N/ a0 N/g0 1a4asb
md /" ladasc
9 The examples below are equivalent to each other but
different from those just above} 1ada9
LV e AL e L la4a9a
4n/e 1ada9b

«10 Examples of the use of "insertiformats in connection
with other “formats are given in the following sections, ladaio

6,5 "SkiptFormat 1as
A ®"skipiformat causes the data element corresponding to this
*format to be skipped on input or output, There is no
corresponding field in the character buffer, {aSa

. 6,6 “CharacteriFormat 1a6
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INSERT BOX 1a6a

«1 The ®"characteriformat i{s, in essence, a string of

=C*'s, A "count of -1 is assumed if no "count is given,

The total "counts of .C*s is the number of effective

character positions in the buffer, (Effective character
positions are those specified by “"formats but not

ineluding "insertiformat characters,) 1abal

2 For output, the character value of the output data
element is placed in the effective character positions of
the buffer, I1f the data element has more bytes than
there are _C’s, excess bytes on the right of the data
element are truncated, 1If the data element has too few
pytes, the field is padded with extra blanks on the
right, For input, excess bytes from the field are
truncated on the rignht or, if the field {s sort, blanks
are added on the rignht to match the size of the data

element before assignment, laba2

«3 An example of uSe of a “characteriformat is given in

Section 6,7,3, lakail
‘ 647 “NulliFormat 1a7

A *"nylliformat is permitted, It is indicated by means of an
extra ®comma in the *formatglist, The ®"nylliformat consists
of nothing but possibly a string of "spaces, 1ava

.1 The ®"nylliformat indicates that conversion is the
sare as for listedirected formatting, For conversion
purposes the input f£ield starts with the first nonblank
character at or after the current character of the buffer
and ends with the first space after a nonblank character
unless the first nonblank character is a primey in this
case the field starts with the character following the
prime and terminates with the character that precedes the
next prime, The current character for the next field
will be the character following the space following the
terminating prime, 1a7al

«2 ODutput i{nvolying a "nulliformat i{s done in accordance
with Section 6,2,6, 1a7a2

3 The following table gives examples of two input
buffer strinags broken into fields in accordance with two
*formatilists, the first consisting of two "null:formats
followed by a ®"characteriformat and the second consisting
. ot a "characteriformat followed by two "nulliformats,
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Since the description of the corresponding data element
affects the meaning of the field, the "varlable
corresponding to each ®"nylliformat is assumed to be of
character type and six bytes long, The *variable
corresponding to the ®"cnharactertformats is ten bytes
long, The table shows the value of each field, as a
JOVIAL ®“constant, determined from the “formats above and
the input buffer strings on the left, (note; _b
represents a blank and .$27 is the three=®"character code
for a ®"prime within a JOVIAL ®“constant,) Blanks have
been added or characters truncated to give "constants of
the length Corresponding te the *variable,

6,8 ®“PatternifFormat
INSERT BOX

«1 The "numeral preceding .B applies to the whole
®"patterniformat and indicates the "order", the nuMber of
bits Cf the data element to hbe associated with each
effective character position, The optional ®"count
preceding P simply is shorthand for indicating so many
-P*s, A ®"count of .1 is assuymed if no "count is given,
The total number of _P's gives the nymber of effective
character positions in the buffer, The bit groups are
assoclated with characters in accordance with the table
of ®"patternidigits (section 2,8,8), For each pit qgroup
in the table under "pattern" (as modified by "order") the
letter or numeral under “patternsidigit is indicated for
the corresponding effective character position in the
buffer,

«2 Effective character positions are matched with bit
groups starting at the right, On output, excessive hits
at the left of the data element are discarded, If there
are too few bits in the data element, zeros are added at
the left before conversion to ®"patterngdigits, On input,
the effective character positions of the field are
treated as "patternidigits, translated to bits, then
assigned to the data element, Leading and trailing
blanks are all treated as leading zer0s and conseguently
40 not affect the assigned value, Embedded blanks in the
input field corresponding to the “patterniformat and any
other characters not indicated as "patternidigits for the
indicated order are yndefined, Blanks and other
characters corresponding to ®*insertiformats are, of
coyrse, ignored on inpyt,

«3 In the following table, the heads of the rows are
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examples of character data element values whose bit .
patterns are shown in Section 6,8,4 beloy and the heads ,
of the columns are “patterniformats, .Ss occurring in

the "formats are “"{nsertiformats, It is assumed that
character yalyes are stored in eigntebit bytes in which
the first four bits correspond to the head of the column
and the last four bits correspond to the head of the row
in the table of characters (Figure 2=1), The body of the
table below shows the contents of the output field
eorresponding to the character values and the

®"patterniformats, j1aBa3 !

4R3IPS3PSIPSIP 5B5PS5P laBala |

Bahl| 000 042 616 821 00011 62a11 1a8alb |
Humbug 487 56D 627 567 2BELM M4TR? 1aBaic

«4 The above table is based on the following bit
configurations, from the table of ASCII characters,

ticked off in 4 pit groups py primes and 5 bit groups by

commasy 1aBad

Bah! 01,00°001,0%0110,%000170,11010,00°001,070001 laBada

Humbug
010,0¢1000,40111°0,101¢01,10¢110,1°0110,°0010¢0,111701
,01%011,0°0111 1asadb

5 The table bejow gives examples of the vajues of
JOVIAL ®"patterniconstants associated with fields of two
input character strings in accordance with the list of
*patternjformats given at the top, These "constants
coyld be assigned to “variables of any type, The _§
after the first comma is an "insertiformat and causes one

character of the inpyt byffer to be skipped, 1aBas
Input Buffer Fleld ~4B5P,518P,3BPPP 1aBa5a
bbAADD1762 1 4B*AA’
2 (1§ R0
3 nr162° 1aBaSb
4A3CEDP217p 1 4B*4A3CE"’
s undefined because
the "patternidigit _2 does not occur for order _1
3 3B*17° fagasc
6,9 “NumericiFormats 1a9
|
|
11 |
|
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*Nymericiformats provide the specifications needed to
convert from internal nuymeric value representations to
external character strings and vice versa, 1a%a

.1 It is not reguired that a data element and its
corresponding *"format have the same type, 1a9ai

«2 0On output, the value of the data element is first
converted to a decimal string of the same type (integer
to integer, fixed to fixed, floating to floating), A
decimal fixed vajlue 1ooks like a floating JOVIAL
®constant without scale factors, Consideration of the
“tormat can avoid generating unnecessary digits, If the
*format calls for a different numeric type, the decimal
string is then converted accordingly, A
"generalizedinymericiformat does Not cause
decimal=towdecimal conyersion, If the "format calls for
roynding, it is decimal rounding perforfed on the final
converted decimal string, 1a%a2

.3 On input, the input field is converted first to its
internal representation, then to the type of the data
element, 1If an input string does not match the *format,
the translation is undefined, The ipput string which is
left after all character positions corresonding to
"insertiformats are deleted must represent 2 legal JOVIAL
*nymericiconstant; there can be no embedded blanks in {t,
1£ the "format is a “generalizedinymericgformat, the
inpyt characters may be integer, floating without an .E
("fixediformat), or floating with an -E, and a)] decima)
points must be expliecit, 1In general, values and "formats
must be such as tO prevent the loss of significant signs
and mostwsionificant digits, or results will be erroneous
and generally unpredictable, 1a%a3

.4 Following is the list of “"format ®"signs that may
appear in *numericiformats, with an explanation of their
meaninos? 1a%a4

-N A character position that may contain any character
that is part of a legal numeric field, 1a%ada

-~D An effective character position that will always
contain a digit on output, On input it may contain a
digit, a space, or a Sign (.+ Or =), jaga4b

-2 An effective character position that may contain a

digit or a space on output, On inpPut, it may contain
a digit, a space or a Sign (w+ OF w=), 1a9adc

12
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-E The effective character position for the _E in
®"floatingiformat, or a space, 1a%a4d

«R Indicates that the digit string (significand in
*floatingiformat) is to be rounded, On output, a
decimal rounding is performed on the final converted
decimal string, on input, a binary rounding is
performed pefore the assignment to the variable, If
~R is absent the digit string is truncated to the
required length without rounding, No space is
allocated for R in the pbuffer, 1a%9ade

-+ An effective character position for =+ or .=, or
space, 1a9a4t

«~® An effective character position for .= or space, 1a9adqg

-3y An effective character position for the decimal
point, or a space, 1a%adn

=% The position of the understood decimal point, No
space is aljocated for .# in the buffer, 1ag9a4i

«5 NO plus or minus sign i{s printed (uhless specified by
an "ingertiformat) in any numeric field containing a zero
valye, 1a9%9as

6 “Numericiformats provide for print suppression

(replacement with blanks) under certain conditions,

Character suppression except £or .+ or .= is tied to .7,
Nothing, other than _+ or .=, is syppresged in "formats

not containing _Z, Any or all nonblank characters in

*formats containing _Z’s including insert characters may

be suppressed dependlnq on the actuyal suppression

occurring in the effective character positions

corresponding to _Z's, 1a%ab

27 If an "insertiformat immediately follows a .Z which

is actually suppressed, the inserted characters are also
suppressed, 1f an *insertiformat follows a decimal point

and immediately precedes a _Z which {s actually

suppressed, the inserted characters are also suppressed, 1a%a7

8 The decimal point corresponding to ., in a "format {s
suppressed {f the nearest effective character position on

the right (in the same field) corresponds to0 a _zZ and is
actually suppressed, 1a%as8

9 Plus and minus signs are movable in a suppress

13
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context, If leading zeros corresponding to _Z's in the
“numericiformat are suppressed on output, then the plus
or minus corresponding to .+ or .= to the left of _Z's in
the *"format, and any ®"insertiformat pbetween the _+ Or .=
and the _Z2's, are moved to the rignt the number of Spaces
corresponding te the number of leading zeros suppressed,
In the example below we have a table showing an
®integer:iformat (with four *"insertiformats as part of it)
at the top, and several output values on the left, The
output fields corresponding to the “"format and the values
are given on the right, (Subsequent inpyt Of these
output fields usina the same “format wou)d cause the
inserted characters to be ignored and give back the
original values on the left,)

1a%9a9

MK = " 483Z","32","3DS"MPH" 1a%a%a

+523985612 =K = + 523,985,612 MpH 1a%a9b

*500005610 =K = = 500,005,610 MPH ta%adc

‘ 4000420000 =K = + 420,000 MPH 1a%a9d
000000000 <X = 000 MPH fad%a9e

6,10 “Generalized:NumericiFormat 1alo0

(box) 1aio0a

1 The optional "count {5 a way of indicating the number

of _Ns, A ®"count of _1 is assumed {f no "count {is

given, 0On input, if the effective character positions
corresponding to all the _N’s contain any legal {nteger

or floating JOVIAL ®“constant (corresponding to *integeri,
*floatings, or “"fixediformats) it will be accepted,

converted in accordance with its selfeevident type,

roynded {n binary {f the R i{s present, and assigned to

the "variable, 1a10al

2«2 The following table shows the values of JOVIAL
"numericiconstants associated with fields of two input

character strings in accordance with the list of
“generalizedinumericiformats given at the top, The

*minustsign is not a part of the “"constant but must be

used in asssigning a value to the corresponding

®"variable, 1a10a2

«3 On output: conversion takes pPlace as integer to
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*integer;format, fixed to "fixedjformat, and floating to
®floatingiformat, Minus signs are output; plus signs are
not, Significands and fraction digits are limited by the
field size, 1f there is not enough room for all integer
digits on output, the field {s illegal, Excess fraction
digits are truncated or rounded depending upon the
absence or presence of the R, 2eros are suplied between
the point and the significand digits for fixed values
with less than zero fraction bits or more fraction bits

than the size, fajba3
6,11 “InteceriFormat 1atl
INSERT BOX l1alla

«1 As before, a "count followed by a .D or -2 has the
sare Meaning as that number of .D’s or .Z's,
respectively, A "count of .1 is assumed if the optional
*count is missing, *™Insertiformats are permitted as
described above, The *"integeriformat speclfies an
integer field ot specific size in the buffer, for any
nureric data element, For output, if the data element is
not an integer, it will first be converted to a decimal
representation, then to a decimal integer (rounding off
any fraction if _R is {n the "format, truncating the
fraction otherwise), On input, the field is converted to
internal integer form and then "assigned" to the data
element (there can be no decimal point or fraction
digits), 1I1f _R is in the “format, binary rouynding occurs
on assignment to ®variables with missing loweOrder
integer bits, l1atlal

¢+2 The maximym nymber O0f decimal digits in the field {s
the total of the number of .D's and .Z's in the “format,
If they are all D’s, all digits, even leading zercos, are
printed on output or expected on input, 1If there are any
=2%8 in the "format, leading zeros are suppressed, but no
more are blanked than there are .Zfs, If the rightmost
=D or .2 is a _Z, the nonwhlanked digits are left
justified in the field defined by the _D¢s and .Z's, If
the rightmost _D or _Z is a _D, the nonwblanked digits
are right justltlod and the sign, if theye is one, is
moved to the right by the number suppressed, leading
Zeros, tajla2

«3 =+ in the “format means print .+ if the value is

D°l1t1V¢. -* if the value {s negatjve, and space {f the
value {s zero, _= in the "format means print _= {f the

15 |
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valuye is negative and space {f the value is zero or
positive,

+4 1IN the table below, the valyes at the left are uysed
with each of the "{nteger;iformats at the top to give the
printed outputs in the body of the table}

3 The following tabrle illustrates the use of
®insertiformats with ®integerjformats on input, The
character strings in the input buffer are separated into
fields in accordance with two *"formatilists, The first
has an "insertiformat followed by an "integeriformat and
then another ®*insertiformat, The ®"commas seéparating the
*insertiformats from the "integertformat are not
necessary, and only one field corresponding to a data
element i{s described, The second “"formatilist consists
of a "nullsformat followed by an *"integeriformat that has
an *insertjformat as part of it, Assuming that the
®"variable corresponding to the ®"nulliformat is of
character type, the table shows the values of the input
fields as JOVIAL “copstants,

6,12 “FixediFormat
INSERT BOX

1 A ®count followed by =Dy =Z; Or -* has the same
meaning as that number of .D’s, Z's or .#'s respectively,
A *count of 1 is assumed if the optional ®"count is
missing, 1In the “"fixediformat, the “decimalipoint is the
position of the actual printed decimal point and it
ocecuples an effective character position in the fleld, A
single "asterisk, however, is the position of an implied
decimal point) the decimal point is not present in the
character buffer, but the number is treated as if it
were, If there is a sequence of .n "asterisks, where _n
is .2 or more, it is understood that .n=1 trailing digits
of the integer part of the huffer (beyond those specified
by the ®integeripart of the "format) are missinge=or that
-~N=1 leading digits of the fraction part of the buffer
are missing, Zero suyppression is not permitted to the
right of .#, the implied decimal Point, {n a
*fixedgtormat,

+2 D0One effective character position corresponds to each
=Zy €ach D, a "plusgsign or ®"minusesign, and a
“decimalipoint, but not to any "asterisks, The position
of the decimal point, actual or implied, is fixed in (or
outside) a field specified by a “fixediformat, It does

30786
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not change position calthough it may be suppressed if the
value is entirely zero) with chandes in value or
suppression of leading or trailing zeros, 1a12a2

«3 On output, the suppression of leading zeros and

closely associated "insertiformats and the moving of plus

and minus signs is the same as for a right=justified
®integeriformat, Trailing zeros cCorresponding to .Z's

following the explicit decimal point are suppressed, 1If

the zero fraction digit immediately to the right of the

explicit decimal point or immediately tO the right of an
*insertiformat i{s suppressed, then the decimal point or
"insertiformat is also suppressed, 1ail2a3

+4 Considering only the effective character positions,

anything can pe input using a "fixediformat that could bpe

output using that same "fixediformat or any legal

“fixediformat derived from that onhe by replacing some of

the .%'s with _D’s, 1a12a4

«5 The presence of _R Means the fixed decimal string is

to pe rounded on output to the decimal precision

specified hy the *format, or that the binary value is to

be rounded on input before assignment to the ®variable,

=+ Or _» means the same as in *integertformat, 1ai2ab

«6 Output examples shoWing the USe of each of the
*fixedjformats at the top with each of the values gn the
left are given in the body of the taple pelow} lal2a6

«7 Subsequent inpput of the values shown in the above
takble ipn accgrdapnce with the ®*formats at the top would
give the values shown below (note that precision may be

l1ost due to rounding or truncation on input)i 1al2a?
®FloatingiFormat 1a13
ERT BOX 1alla

«d The ®"significand of a "¢loatingyformat is much like a
“fixediformat, but it is more restricted, The only zeros

that may be suppressed are trailing zerOs to the right of

an explicit decimal point, The .+ Or .= have the same
significance as in other “formats=s«they indicate what to

do with the sign of the printed (output) “significand,

®*Count has the same meaning as in “fixediformat, tailal

22 The "exrad of a "floatingiformat is like an
*integerifarmat with the added capability of the kind of

17
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“fixedyformat that produces integer output, An exrad {s

always an integer and this “format allows it to be output
without zero suppression or with zero suppression and

justified either left or right, 1atla2

«3 If the R is present, the significand of the value is
roynded before {nput or output, The .E {5 output or

expected in the position indicated in the “"format and

serves to fdentify the field as a floating value, The
significand of the value precedes the E as specified by

the "significand of the “"format, The exrad of the value

tollows the _E, again, as specified by the "exrad of the
"format, fal3as

.4 It an output significand is zero, the corresponding
exrad is also zero, If a zero sidnificand is completely
suppressed, so is an explicit decimal point, If a zero
exrad is completely suppressed, so0 is the .E, If both
the significand and the exrad are completely suppressed,

s0 are all the nonblank characters in the field, 1aila4 E
5 Let .v be the value of a number outPuyt in accordance
. with a ®*floatingsformat, Then 1a13as
vemnxlo lailaSa

where _m is the value of the output significand and .c is

the value of the output exrad (in€luding the mathematical

sign in both cases), 1If the significand is not

corpletely zero, the leftmost digit in the field and is

not zero, With a afven "format, every Non=zero

significand has an absolute valye _M sych that 1aldaé

10 < M <10 l1allaba

where .n is an integer determined entirely from
consideration of the “"format, The value of _n is zero or
a positive integer egual to the number of .D*'s and
®"asterisks to the left of the “"decimalipoint or the
rightmost ®"asterisk in the expanded *"significand of the
*floatingiformatesunless there are no D's to the left of
the "asterisk or “asterisks, If all the _Dfs are to the
right of one or more "asterisks in the expanded
®*significand, then .n {s negative (or zero) and {ts value
{5 none minus the number of “asterisks, Thus, non=zero
=M cannot be less than one tenth unless the *significand
has an implied decimal point such that there are one or
more missing digits on the left of the output

. significand, 1ai3a7

18
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«6 In the following example, two values are shown as
they would be output in accordance with several

*floatingtformats, 1ailag
6,14 “FermatilList 1a14
INSERT BOX lalda

.1 Note that two definitions are given for a
"tormatilist, First, a *formatilist is a
"characteriformula with a value that is a string of
®*characters, This string of ®characters must be analyzed
by the formatting routines and recognized as a
*formatilist fitting the second definition, If the
®"characterjformula is a "characterjconstant, it would be
highly desirable to have the analysis done at compile
timey if the “characteriformula i{s not a
®charactericonstant, the analysis must be done at
execution time and increases the program’s ruyn time, 1aldal

«2 The "formatilist in "parentheses and preceded by a
®"count has the same significance as the indicated nuymber
of iterations of the enclosed list, separated by “commas,
The number of *"commas is highly significant with regard
to indications of "nulliformats, The eXpanded
sfoermatilist has "commas inserted petween iterations, but

not at either end, Example; 1atdaz
2022832 "," 3D), 10C ) l1agdaza

«3 The above "formatilist means the same as the expanded

*formatjlistg 1at4al
20283z "," 3D), 10C, 2(253z "," 3D), 10C 1alda3la

which means the same as the completely expanded
"formatilist of six *formats laldad

283z "," 3D, 283Z "," 3D, 10C, 283Z "," 3D, 283Z ","
3D, 10C lal4ada

4 After expansion of parenthesized "formatilists, a
®formatilist is a list of “"formats separated by “commas,
An *insertiformat may, withouyt “commas, be included {n
other “"formats excePt "nulljformats and "skipiformats,
"Spaces ipn a "formatilist, if not part of an
®*insertiformat, are ignored, Since *nulliformats are
permitted, a legal *formatilist may begin or end with a

19
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*comma or have “commas together with no explicit *format

between them, For examplei 1al4as
-2 38,,X15C,4B10P,, l1al4a5a

is a "formatilist of eight "formats of the following

respective typesy 1al4a6
“nulliformat . laldasa
®insertiformat of three spaces lal4aéb
“nulliformat laldaée
®skipiformat laldaéd
®"characteriformat of 15 characters 1aldabe
"patterniformat of ten hexadecimal characters l1aldact
"nulliformat l1aldabg
"nulliformat 1aldabh

«3 The ®"formatilist: l1at4a?
2385, 9Xo15C,4BP "," 3P "," 3P "," 3P, l1atdala

is the same as the above with the ®*insertgformat _.","
added to the “patternsformat for Separating the digits
with commas, These eight *formats correspond to seven
data elements, The “"insertiformat .35 serves only to
indicate three additional spaces betyeen the first tyo

data elements which had “"nulliformats, 1aj4as
6 The rules 40 not permit omitting “"commas between
parenthesized parts of a “formatilist, 1a14a9
«2(7D)3(6D) is not a "formatilist, 1aldafa
~207D) means the same as ,70,7D (two
“formats), 1atd4a%
-2(1D,) means the same as .7D,,7D, (four
*formats), f1at4ad9c

.7 Upon execution of a call to the _FORMAT routine, the
individual "formats of the expanded “formatilist
(including "nullstormats and *"skipiformats, but not stand
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alone ®"insertiformats) are matched one by one, starting |
frem the left, with the individual data elements, If :
there are more “"formats than are needed, the extra |
®formats at the right of the expanded “formatilist are
not used, Even stand alone “insertiforMats immediately |
following the “"format matched with the last data element
are left ynused, If there are not enoygh “formats to |
match a3l the data elements, the entire “formati,ist is |
repeated as many times as necessary==it is as if the I
entire "formatilist were enclosed in "parentheses and a |
sufficiently high ®count prefixed to the parenthesized I
1ist, 1a14a10 |
I
i

.8 If data elements are output using an appropriate
‘tormlt|11|t and thepn the sameé data ejements are input
using the same ®formatilist, the input values should be
identical to the original output values except where
precision might be lost due to the truncation or rounding

of values, laldall
6,15 1Input and Output 1a15
Input and output ®primitives are not a part of the JOVIAL
. language, Aspects of input/output are guite system

dependent and, therefore, including input/oytput in JOVIAL

woyld mean picking some particular input/output scheme or
designing one especially for JOVIAL, Instead, JOVIAL is

designed so that perhaps with the use of system routines,

JOVIAL prodQrams (or systems) can be made to interface with

many input/output schemes, JOVIAL even provides the

capability to program input/output systems, lalSa

o1 The following is a 1ist of JOVIAL capabilities as
they might be used for input/output purppsesg 1aj5a)

a, Reference external procedures for .OPEN, .CLOSE,
-READ, _INSERT, etc, l1alSala

b, Make system calls for performing actual read/write
operations, 1al5aib

¢, Pass "parameters by address (tables and data
blocks) for transmitting and receiving records, 1alSalce

d,

Core to core conversion (.FORMAT), 1aj5aid

e, Pass “"charactertformulas; ¢,9,, file name, l1ajSate
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£, Symbo)l generation (parameterized define) for
generating parameter tables, file control blocks, etc,
l1aisalf
.2 Coresto=core conversion ysing _FORMAT (see Section
6e1,3 and 6,1,7) is defined herein for data types of all
kinds to and from character strings, This is useful for
input/output involving character files byt not binary
filesy, Since coremto=core moving of bit strings is
intrinsic to JOVIAL, nothing corresponding to FORMAT is
needed for pbinary records (use data blocks or tables), 1al5a2

+3 Cores=toscore conversion of numeric values between
binary and decimal is carried out using standard
algorithms, Cconyversion of integer values is exact if the
capacities discussed below are not exceeded, Binary to
decimal conversion applies only to formatting, The limit
on accyracy is determined solely by the description of
the output field, Enough extra digits are produced by
the converson method to insure the accuracy implied by
the fleld width and the rounding or truncating expected,
A correction increment is added to the appropriate
fraction digit pefore rounding or truncating to
compensate for inherent losses, 1aiSa3

.4 Decimal to pinary conversion applies both to
formatting and to the derivation of internal
representation for ®"numericgconstants, Enough extra bits
are developed to insure the accuracy impiied by the size
of the receiving registers, with the following
1imitation, No implementer {5 required to use more
magnitude bits than 150% of the maximum size for the
representation of numeric values, The 150% figure {s the
most required of the total of integer and fraction bits,
The binary point may be anywhere within or to the left or
right of these bits, laj5a4
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IBM SP Effort (,30588)

The Joyrnal may not have been the appropriate vehicle for
dissepinating my thoughts on the IBM effort, However, feel free to
use anyway you see fit, I was trying to get the attention of some of
the management around here, so some of the comments may seem caustic,
They do represent my impressions,,,when I find out more about the
effort, they may change, I would appreciate any thoughts that Dick
(or anone else) has on the use of NLS (from tool through philosSophy)
to support the progranming process, Do you have anything handy that
talks about superdocuments? The exchange of briefings that I
mentioned earlier with IRM, is scheduled for the 5&b6th of June, We
may visit Carlsen while there and possibly Crocker if local
management thinks {ts adviseable, Who again, should I contact about
using the line processor? We may want to give a demo if its not too
difficult to arrange, If we can make the connectons, I would go down
a day early to practice with LP, Will keep yoy posted On progress,

30787
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Lynni
The following is for Chris Beaty,

First let me give you the names of a few people who might be
interested {(n your ideas:

Doug Englebart,/ Augmentation Research Center/ Stanford Research
Institutes Menlo Park, California 94025,

Mil Jernigan/ same address,

Dave Crocker/ 3804 Boelter Hall/ Computer Science Department/ UCLA,
Clayton Greer/ Computer Systems Laboratory/ UCSB/ Santa Barbara,
California 93106,

Jean Iseli/ The MITRE Corporation/ westgate Research Park/ McLean
Viraginia 22101,

There are a few cOmMents on the collected papPers that i hope i can
make conerently, First tnere seem to be contradictory uses of the
memory == the idea that only public information would be in the
memory (thus avoiding the privacy problem) but that individules could
use the memory to produce income, These are random thoughts == the
idea of hyman gatekeepers gives me two imagesi! first of a priesthood
that controls access to the memory (much as priest control access to
god), and second as telephone sWitchhoard operators ( the telephone
company wants to reduce the dependance on human operators because
they are expensive, your gatekeepers would be highly trained and have
to think about eacnh transaction thus very expensive),6 Your examples
are typicall want ad stuff, what {s the advantage of electronic want
ads? Newspapers are still cheap, There is a confusion about actors e=
messages dont act people and (maybe) programs act, also some of the
things you talk about suggest that there {s a computer involved in
more than inserting and reteriving data, Perhaps you are really
suggesting a computer utility service for the public? About how to
make this happen == { would suggest a fouyndation grant to get {t
started,

30793
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Bills

I was talking with some people here (Trehan = he visited you gquys)
about the traffic patterns in the network and mentioned the matrix
displays you created using overprinting to indicate the sending
receiving pairs, Well they got real interested and we would like to
see a few samples, could you send us a few?

==jon,

30794
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norton’s comments on compiling REL files

(NORTON) 10eMAYw74 1103«PDT L10: Output to REL files

Distripution: BEDFORD, norton
Received at 10«MAY=74 11303145

Mike: OK I1*ve found out about the output Compiler to L10 comand,
First, as in the following example program, you need to replace
the word "PROGRAM" at the start with the word "FILE", Then you
Need to be positined at the statement with the word FILE (8o the
system Knows the exact starting place) and you need viewspecs
allwall (w) and no statement numbers (n) set, Then you type 0
[utput]) € (ompiler Fi) 110 (Fi1) name where Name is the name
of the first procedure in the program as {
the following example, the system will do its thing with some
stats coming back and you shoyld be left with a rel file, Then
you can yse it by the go to programs load (relfile) name command,
Let me know if you have troubles,,ok? or link and well go thru
it, 111 leave most of these to dean i{n the fyture, but want to
settle this one right now see you Jim
heres the exampleg
FILE name
DECLARE TEXTPOINTER pti,pt2)
DECLARE STRING txt1(20))
(name) PROCEDURE)
IF FIND *( ®"pti 1SLD ®pt2 *) THEN
BEGIN
#Lxti* _ pti pt2y
IF FIND ([#tXxti#) THEN RETURN (TRUE)})
END}
RETURN (FALSE))
END,
FINISH
(this) is this a test ?
(NO) this {5 not a test
(test) It could have been a test,

30801
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Example of Bibliographic Citationst for Bell Canada

EXAMPLE OF BIBLIOGRAPHIC CITATIONS
The format for citation might look as followsi

(BELLn) #ail author name #2 author’s organization #3
Subeorganjization #4 street address #5 city, state 2ip #b2
publishing eorganization #3 suborganization #ci title #1 subtitle
#6 pages #dl date »fl type #£f2 media #pl project title sl
contracting org #1 contracting agent #7 project number #wd source
#yl abstract #y4 keyj word) listy; key word listy #z3 new #

Rules:

The "n" §n "(CBIn)" is a segquentail number which will give us a
handle on the citation, 1Increment it py One for each citation,

Fields begin with a space, then a star *, Subfields begin with a
spaceé, then a poundesign #, The citation must end with a space,
then "#z23 new #",

Subefields ray be left out if desired,
same as the publisher (#p2), Use the code "#p4" instead of "#p2"

i1t the publisher is a commercial firm (and leave out the
suborganization, of course),

. "org” ghouyld be put in *#ai#?2 when the author’s organization is the

Information which is xpnoWn and of importance but pot actually part
of the report should be put in square brackets ([]), Less important
or sure information should not be included,

Names are entered in their proper order (first name first),
Tities (Dr, Ph,D,) should be omjtted, Follow §nitials with the
usual periocd and space,

Yoy may list any nymber Of authors, in gimilar fields with similar
subfields, as %a2, #a3j, etc,

The date field should never be left blank, If the date isn't
Known, appreximate in square brackets, e,9, "[Fall 1973]", A date
should be of the formi 24 April 1974,

Use the #w4 field if the source is different from the author (ai)
or from the publisher (b2/b4),

Example (this isn’t a real entry, I made it up):

(CBI73) #a)l Richard W, Watson #2 Stanford Research Institute g3
' Augmentation Research Center #4 333 Ravenswood Ave, #5 Menlo Park,

30802
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Example of Bibliographic Citations; for Bell Canada

California 94025 #b2 SRI=ARC #ci NWG/RFC 592 #1 Some Thoughts on
System Design to Facilitate Resource Sharing #6 4p, #di 20
November 1973 #£f1 r #£2 o #pl Augmenting Human Intellect #si1 ARPA
#1 Craig Fields &7 00000=00 #w4 Network Information Center #yi
Discussion of philosophy of system design in the ARPANET,,, #y4d
#1 ARPANET; resource sharing) systems designj network desian)
network rescurces) unified designy #z23 new #«
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PROGRAM NAME: CONTR

PROGRAM NAME: CONTR
The.program enters the IDS Data Base through the Enter=Contract
record, It then retrieves all related data from the contract and
purchase request funding records and prints all of it in report form,
The program can be called from the GECOS Time=Sharing System under
userlD ABIHIDS), When the system asks "0ld or New" type OLD
ABIHIDS1/IDSPROGSIDS/IDSSRC/CONTR, <Cr>; when the "ready" is given
followed by a system <cr> and asterisk herald then typeé RUN <cr>,
The program listing is as followsi
0020 8 IDENT ABIHIDS1,0LD/CONTR,55500415RADC,CONTRACTS
0030 $ USERID ABIHIDSISANAA
0040 ] SELECT ABIHIDS1/CONTROBJ
0050 s EXECUTE DEBUG
0060 s LIMITS 01,17K,,9K

. 0070 s PRMFL PC/R/RyABIHIDS1/IDSDATASINS /BACKFILESIDSB/BACK3
0080 8 PRMFL PD,R,R,ABIHIDS1/IDSDATASIDS/BACKFILESIDSB/BACK4
0090 8 sysour oQu

0100 s ENDJOB

30804
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PROGRAM NAME PR3

PROGRAM NAME PR3

The program enters the IDS Data Base through the Enter=PR record, It
then retrieves all related data from the purchase request, purchase
request step, work unit, appliedeman=hours, contract, and purchase
request funding records and prints all of it in a report form, The
applied man=hours are added together giving total applied man=hours,
The program can be called under the GECOS TimeeSharing system under
userID ABIHIDS1, W@When the systém asks "old or new" type OLD
ABIHIDS1/IDSPROGSIDS/IDSSRC/PR3 ¢cr>; when the ready is given,
followed by a system <cr> and an asterisk herald then type RUN <cr>,
The program listing is as follows:

0020 $ IDENT ABIHIDS1,0LD/PR3 ,55500415RADC,PRS TO MANHOURS
0030 H USERID ABIHIDSISANAA

0040 ] SELECT ABIHIDS1/IDSPROGSIDS/IDSOBJ/PRIOBYJ

0045 8 EXECUTE DEBUG

0050 s LIMITS 30,19K,,15K

0060 L FRMFL PCrRyRyABIHIDS1/IDSDATASIDS/BACKFILESIDSB/BACK3
0070 8 PRMFL PDy)R,R)ABTIHIDS1/IDSDATASIDS/BACKFILESIDSB/BACKA
0080 s sysoutr ou

0090 ] ENDJOB

30808
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Producing Sample Catalogs for ETS

Check with me {f any confusion, would like to be aple to hand to
Norton to show 0'Sullivan (ARPA) when Jim is here next week, TnX,
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Producing Sample Catalogs for ETS

Beaui I sent you the first half a dozen entries that ETS has made
for thier biblio database, We would like to show these people some
examples of the types of catalods would could produce for them, Can
you please make whatever we can of this? We may have to modify the
programs a bit, The statement names are different, the #pi field has
subfields, and there {s a »yd4 field with four subfields representing
four sets of keywords, For now we can ignore the hard stuff and just
xudge around minor differences from standard, If you adjust the
standard programs, save them for future use, [Let me know when and I
can print the files you prodyce here in pDC, Thanks, ==Dean

30807
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Chapter 7
"DECLARATIONS
7.1 1Introduction

In this chapter, it will be seen how “"names are associated
with structures in JOVIAL and how definitions are provided
for those structures via the varjous ®declarations, But
before getting to the declared “"names, it is well to
consider some *names which require different treatment,

7.2 Undefined and Predefined “Names

Not all "names depend upon “declarations for their
definition, *“Names can be defined by their appearance in a
®"programideclaration and *names can be predefined,

«1 A ®"statementiname is defined by its appearance
(followed by a "colon) at the bedinning of a "statement
tand one or two other places as described in Section
5,4,3), 1It is, thereby, defined as the *"name of the next
®statement, 1In a ®procedurejdeclaration, a
*formaliinputiparameter can be a “"statementiname, How
this comes about i{s explained in Section 8,5,

«2 “"Names may be predefined for a “programjdeclaration,
A reference to sych a "name cauyses the compiler to seek
its definition from a source external to the
*programjdeclaration, “Itemgnames, “tableinames, other
"programgnames, "procedureinames, “defineinames, in fact,
"names 0f any kind of JOVIAL entity can be predefined by
means of a compool, a library, or poth, The distinction
between a compoo)l and a library is arbitrary and beyond
the scope of this language manual, However, while it may
be enough for purposes of language specification to state
that two arbitrary structures have been named to satisfy
the reguirements of external predefinition and leave the
detalls of implementation to the implementers, it may
enhance understanding to expand the concept by means of a
pessible implementation In this traditional scheme, a
compool is a table or dictionary of definitions for use
by a system of related programs, If a program is to be
integrated into the system, the descriptjions and
locations of common data, procedures, and prodrams are
found in the compool, A library, on the other hand, does
not contain descriptions, but rather complete procedures
or ®"procedurejdeclarations, 1If a ®"programjideclaration
calls one of these procedures or “"procedyrejdeclarations,
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it is copied from the library and effectively made a part
of the program, Definitions to be associated with "names
as if through the use of _DEFINE may occyr in elther the

corpool, the library, or both,

+3 Togegher, the compool and library serve as a
description of the external environment that may be of
interest to a “programtdeclaration being compiled, This
concept does not require that their content be in any
particular formateesonly that the format be "known" to the
compiler, There is no reguirement that they be unitary
or that all information be in the same format, Some
parts may be public information, nther parts may be
private and maintained by individual programmers, There
may exist separate files containing "item:declarations,
®"tableideclaratjons, “"definejdeclarations, Symbolic
"proceduresdecyarations to be compiled as part of the
program, binary procedures to be included in the program,
{neline subroutines in sympbolic or binary, link
information for system subroytines, etc, This concept
neither requires nor precludes a system data base tO be
present during execution,

«4 I1f a "programideclaration written in JOVIAL makes
reference t0 a "name defined in the compool or library
and if this reference is compatible with the compool or
library definition, then the reference is taken to be a
reference to the compool or libraryedefined “name, Any
such referenced *"name must be listed (elther explicitly
or by construction) in a “compoolidirective at the
beginning of the ®programideclaration (see section 11,2),
1f, however, the "programtdeclaration properly defines
sych a "name explicitly, then, if there {s a conflict,
this definition takes precedence and the compool or
library definition is disregarded, rProper" definition
has reference to the necessity of placing
*datatdeclarations ahead of any references to them, In
normal usage, procedyres and functions can be referenced
before they are declared, However, when a local
*"procedurejdeclaration is intended to override a compool
or library “procedyretdeclaration, proper definition may
require the joca)] "declaration to precede any reference
to the procedure or function,

Scope 0f Definition of “Names

Before considering the various “declarations, it is
important to understand the concept of scope because it is
this concept that determines the portion of the
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*"programideclaration or system of ®"programideclarations in
which the declared "name {s active, The scope of a "name
then is defined as that segment of code over which a ®name
has meaning,

«1 The scope of a "name is determined by the area of the
®programsdeclaration or system in which the ®*name is
defined, In JOVIAL there exists a hierarchy of scopes,
Starting with the brpadest, the scopes are named compool,
external, mai{n and procedure,

«2 "Names declared in compools and libraries are of
compool scope, (Local *"names in library procedures
remain local, of course,) They are available to all
*programideclarations compiled under the influence of the
compool or library, References in these
"programideclarations to such "names are taken to be
references to the associated structures provided the
*names have peen properly identified in the
*compoolidirective and are not masked by “"declarations of
identically spelied *names within the
®*programgdeclaration, All ®“compoolidirectives begin the
®*programideclaration and serve to establish a compool
scope outside the "programtdeclaration in which the
"names indicated in the “directive are assumed declared,
This provides for overriding any "name declared in a
corpoOl at any level of soyrce program scope; a
*declaration is in effect for the joca) scope at which
the “"declaration occurs as well as any inner scopes not
containing a declaration for the same "nane,
*Tabletnames, *iteminames, “datatblockinames,
®*statementinames, ®“procedureinames, "statusilistinames,
®torminames, and "defineinames may all be declared in a
compool,

«+3 External scope covers those entities (items, tables,
data blocks, procedures, "statementinames) which while
declared in a program are flagged in the “declaration as
being common to more than one prodram by the presence of
one of the ®*primitives _DEF or _REF (see Chapter 9),
External scope assumes the presence of some linking
loader which will resolve all such external references,

.4 Within a ®"programideclaration, scopes are defined by
the "programgdecjaratjion itse)f and aiso by ajll
*procedurejdeclarations within the ®"programideclaration,
pata declared i{n the "programideclarations but not within
any "procedureideclaration is of main scope, Data
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declared within a ®"procedurejdeclaration is of procedure
scope, 1a3ad

«5 Notice that the definition of procedyre scope allows
unlimited nested levels, “Procedurejdecjarations can be

nested one inside the other and the scopes defined by

each are likewise nested, All such nested scopes are

called procedure scopes regardless of the level of

nesting, 1a3as

«6 The above scope nomenclatyre is absojute, There {s
often a need for relative scope terminolody, The
relative terms local, outer, and inner allow scope to be
discussed {n relation to any particular point in a
“programideclaration or system, Local scope refers to
"names declared in the same scope as the reference point,
For example, the “formalsinputiparameters 0f a procedure
are local to the “"procedyreideclaration, Outer scope
refers to "names declared in a more extensive scope than
the scope of the reference point, For example, the
*names O0f compool data and main program data are in an
outer scope with regard to a "procedureideclaration
within the ®"programideclaration, A ®procedureiname is
considered to be outer with respect to the
*procedureideclaration that hears it, Inner scope refers
to "names declared within a more restricted scope within
the scope of the reference point, For example, data
declared in a nested ®*procedurejdeclaration is inner with
respect to the ®"programideclaration, 1alab

.7 It is a basic rule of JOVIAL that "names may not be

multiply declared in the same scope, There may not, for
example, be a “"tableiname and a "statementgname the same

in a single scope, FEach "name must be unique within its

scope, 1a3a?

.8 While uniquepness of "names is required within a
scope, "names can be repeated i{n different scopes, To
the compiler, a "name comprises both a spelling and a
scope; ®"names with the same spelling but different scope
are easlly distinguishable and not the same "name at all,
This has certain advantages for JOVIAL prodrammers, It
allows a freer choice of "names within a
*programideclaration, The programmer i{s able to create
*"names without regard for total uniqgueness; his worries
are confined to the local scope, Also, an independently
created "procedurejdeclaration can be incorporated into a
*programideclaration withouyt fear that its local “"names
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will be in confljict with any identically spelled existing
*names, 1a3as

19 The scope of a "name local to a

"procedurejdeclaration is the "proceduregdeclaration in

which it is defined and all contained

®"proceduretdeclarations that do not have their own

definitions of the "name, A main scope *"name is defined

at any place in the ®"programideclaration where inner
®"proceduresdeclarations do not have local definiticns of

the same “name, 1a3a%

.10 “Names explicitly defined within a

*procedurejdeclaration are local to that particular
®"procedurejdeclaration, This includes a1l
“formaliinputiparameters and *formalioutputiparameters

(see Chapter 8), Contflicting loca)l definitions within a
particular “"proceduresdeclaration are not allowed, A
®"procedureiname (and an “alternategentranceiname) is of

outer scope to the ®"proceduresdeclaration that it names, 1a3alo

11 In general, "names of local scope are not available

in oyter scopes, “Names of oyter scope, howeyer, are

avaljable in 1ocal or inner scopes provided the "napes

haye not been redefined locally, Any such local

*declaration would magk the outer scope definition for

the local scope and any inner scopes, Local definitions

also serve as outer scope definitionsg for any nested

scopes that, once agdain, do not haye their own local
detinitions, 1a3ail

+12 Regoluytion of a "name of outer scoPe used in a

nested body of code begins from the current or local

scope and works outward accepting the first “declaration
encoyntered, For example, in Figure 7=1, ®“tableiname XX

is of main scope and loca)l to the ®“programideclaration,

It is of outer scope to “"procedurejdeclaration _EE, XX

as an ®"iteminame i{s local to ®"proceduretdeclaration _BB

and outer to both ®“procedurejdeclarations .CC and DD,

Wwithin DD the prevailing "declaration is the one closest

to DD in an outer direction, 1al3al?2

13 ®Programinames, "defineinames, “forminames,
“statusilistinames, "datatblockinames, “iteminames, and
"tableinames, but not necessarily "statementinames or
®"proceduregnames, that are to be defined by “decjaration

must be declared pefore they are used in their respective
scopes, 1a3all
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7,4 "Declarations

"Declarations are the principal means of naming and defining
the various parts of a program,

«1 “"Processingideclarations declare programs and
procedyres and, together with “formideclarations, are the
subject of Chapter 8, ®Externalideclarations cut across
"dataldeclarations, the "nameideclaration, and
®"processingtdeclarations and are discussed separately in
Chapteyr 9, rThe others are discussed in this chapter,

7,5 ®NulliDeclaration

The ®"nullideclaration is a means for satisfying a language
requirement for the appearance of a “declaration even when
no significant ®“decjaration is desired,

«1 The "pullideclaration can, for example, be used as a
“specifieditablesbody to satisfy the requirement that the
®*specifiedjtablejheading be followed by a
"specifieditablesbody, 1In this case, the table wouyld not
have any itemsy the uytility of the table would have to
derive from the entry structure specified in the
®"specifieditablepheading,

«2 Note the optional uyse of the "primitive NULL,
Although the ®"semicolon alone i{s a "null:declaration,
some Useérs may not choose to have a "mark so sma ]l take
on so much significance, Those who feel that using the
*primitive _NULL will make the “programideclaration more
readable and less error prone are encouraged to do so,

7,6 ®DataiDeclarations

*Datatdeclarations serve to declare and describe the data on
which a program is to operatesethe inputs, the initial
elements of information, the intermediate results, the final
results, and the outputs, The ®"names given to the data
follow the "primitives that begin the ®declarations, They
are choseén at the arbitrary discretion of the programmer (or
programming supervisor) and have no necessary connection
with names used in the outside worlde=on input manuscripts
or printed output, for {nstance,

«1 Mueh of the remajinder of this chapter is concerned

with the specification of the various kinds of
®"datajdeclarations, First, some concepts common to all
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data structures are developed, Then the individual
®*declarations are considered, fabat

7,7 Fixed and Controlled Allocation 1a7

The data structures about to be described in the varlious
*dataideclarations are materialized in data space, There

are two aspects of this process, First, space must pe

provided to the program and second, the data structure must

be associated with that space, pepending upon the nature of

a data structure these two aspects may either merge and tend

to appear as a single process performed by the compiler or

they may remain distinct from each other and reguire the
involyement 0f the program employing the data structure, 1a%a

+1 There are generally three ways to get data space for
a program, One way {s t0 compile it into the program, A
second way is to provide space during the program loading
process, The third way is to request it dynamjically from
the system at execution time, In addition to the ways of
obtaining space, there are two basic ways of associating
a data structure to that space, First, the association
can be made by the system, This is known as fixed

. allocation, sSecond, the association can be made
dynamically by the program dyring the operation of the
object program, This is known as controlled allocation, 1a7a1

22 Fixed allocation is achieved by declaring the
structure (either in the comppol or the prodram) wWithout
indicating that controlled allocation i{s to be applied to
the structure, The association between the space and
structure is determined by the system, Generally fixed at
compile time with the space provided during the load
process, (Whether the space is obtained at compile time
or load time i{s only dependent upon whether the space is
part of the program’s own environment or part of another
object module’s environment, Actually, {n either case,
the loader provides the space,) 1a%a2

+3 Controlled allocation of data space means that space
assignment for a particular data structure is established
by the program dynamically at run time as opposed to
being fixed during compilation or during linking and
loading of the program, or by the system during
activation of a scope, Data structures are identified as
controlled allocation structures by the inclusion of an
®allocationispecifier within the “"datajdeclaration,
Pointers are thereby established which locate the data

. structure,

LA CYORRA e e Wt N
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.4 controlling the location of data structures within

dynamic space is left to the JOVIAL programmer who, by

assianing valyes to pointers, estanlisnhes at least

terporary allocation of a pointed=to structure, Each

reference to a variable declared to have controlled

allocation must employ, either explicitly or implicitly,

an associated pointer, The value of the pointer will be

used in the calculation of the effective address of the
structure, 1a7a4

.5 Dynamic association is independent of when space is
obtained, with dynamic association, (i,e,, controlled
allocation) the association of structure to space
actually occurs when the valye of the pointer to the
space {s appropriately established, Space can be
received from the system Oor from some large block in the
programfs own environment, but attaching a structural
definition (table, item, data block) to the space is
performed during the program¢s execution by setting the
value of the pointer to the structure to be equal to some
address in the space, 1a7as

.6 Considerable system support is required to provide
the capability to 9et space at program execution time but
the method of assoelating a structuyre to the space is the
sare whether space is loaded with the program’s
environment or whether obtained dynamically, JOVIAL does
not provide a special ®"primitive for getting space
dynamically, 1If a given system has the capability to
provide space dynamically, there presumably would be a
system procedure that could be called to supply the
space, Its input “parameter might be the size of the
space requested, and {ts output “parameter might be the
pointer which {5 to receive the address of the space,

For exanmnple, 1a7a6

GETSPACE (10 3 POINTER1) java6a

might call a procedure named .GETSPACE to provide ten
words of storage for the caller, The address of the
storage would be returned in _POINTER], 1a7a7

«7 In systems with the dynamic storage ability there

might be a wide range of procedures for management of the

space, Procedures are required for releasing space as

well as reserving it, and for "garbage collection" and
reassiagning ownership of space from one program to

another, 1a7a8
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.8 Data space whieh is compiled into the program or
which {s reserved at load time can haye controlled
allocation structures dynamically associated with it just
as can space which is reserved at execution time, If a
pregram were required to operate on several different
data structures but ecould arrange its processing sequence
to finish processing some of the structures before
starting to process others, data sSpace in the program
coyld he Kept to a minimum if the program were to use
controlled allocation to overlay different structures on
the same space, Such space can be reseryved at compile
time by declaring a table or data block large enough for
the requirement, The structures to be processed would be
declared for controlled allocation and at appropriate
points in the execution of the program the values of the
pointers to the controlled allocation ®variables would be
set to equal addresses within the large table, 1a7a%

«9 The differences petween fixed allocation and

controlled allocation structures must be taken into

account by the JoVIAL programmer, Consideration must be

given, for example, to the relative costs of indirect
addressing, allocating, associating, and releasing space

under programmer control or (if available) under systenm

contr®l, and the alternate costs Of increased static

storage, 1a7a10

«10 Lists, stacks, GUeUeS, and Other linked data
structures can be created and manipulated using
controlled allocation, The basic regquirement in such
structures is that part of the elementary structure of a
hierarchy contain control information, JOVIAL 73
provides data structyres and manipuylative "statements
that permit any required degree of forward, backward,
sideways, and cross linking, Although such activities
can be accomplished using JOVIAL procedures, it is often
more efficient if system procedures are provided that
have been coded in machine language to mesh well with the
local operating system, 1a7ai1

7,8 Pointers and Their Association with Structures 1a8

controlled allocation structures are also called pointedsto
structureés, This name expresses the requirement that there

be a pointer that locates these structures as space {is

dynamically allocated them, The pointer is expressed as a
®"pointeriformula, 1a8a

«1 “Pointeriformulas describe the address of pointed=to
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structures, The ®"pointeriformuyla may contain

*pointertvariables as well as otheyr *numericivariables

and “"constants, The resuylt of the evaluation of the

*formula (truncated to an integer) is the pointer value

used in referencing the structure, (®"pointeriformula is

simply a special case of the *"numericiformula=sone which
evaluates to a location,) 1agal

«2 1If the ®"pointeriformula {s not a "constant, it is

evaluated at each reference to the pointedsto structure,

Even unte the nth generatione-if the pointer is pointed

to, ,B=lpits _B=0; pointer is evaluated at this time, etc,

If the ®*pointeriformula is anything more than a ®"constant

or a "name, {t must be enclosed in ®parentheses, 1aBa2

«+3 A ®"pointerivariable is a special case of the more
general “pointer:formula, 1agal

«4 A "pointerjvariable is a storage element Which
contains an address of some program elefent, Its
®declaration and usage is as an unsigned integer item,
and all the rules which apply to unsianed integers also
apply to ®"pointerivariables, A possible syntax for

explicitly declaring a "pointerivariable isi 1afad
~ITEM “name - *"pointeriformula
Uias {a8ada

The "name becomes an "iteminame, Type size for the
®"pointerivariable need not be declared; the compiler will

sUpply the appropriate size for a pointer on a given

system, “pointerivariables can be indexed, 1In other

words, they can appear in “tablesdeclarations, In some

cases, an indexed "pointerivariable is reguired, Also,

as implied by the above syntax, ®"pointerjvariables can
themselves be pointedsto, 1agas

5 The compiler does not require special awareness of
®*pointeriformulas except for their association with the

data stryctures to which they point, The necessary

aspect of pointers is their assoclation with data

structures and the implication that their content is an

address, 1a8a6

+6 There are two ways in which associations of pointer

and controlled all.cation data structures can be formed,

They can be formed either in the “"declaration of the

structure or by explicit scripting at point of reference, 1iaBa7

10
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7,9

.7 An association established in a “datajdeclaration is
in effect unless an override (explicit assocjiation at
reference) is encountered, At every reference, the
established ®"pointerzformula i{s supplied automatically by
the compiler, The programmer need only script the
®"variable and the compijer will supply the associated
pointer,

«8 If no pointer is established in the ®declaration of a
pointedeto structure, then one must be sypplied with each
reference to0 the structure, Such explicit scripting of a
pointer also serves to override a declared pointer for
the current reference, Association at reference
(explicit association) is achieved by the following
syntaxi

*nanme o, ®index -] =f
®pointeriformula

In this form, "name is the ®"name of a controlled
allocation item or table, If the named entity is in a
data block or a table, the ®"pointeriformyla is assumed to
point to the first word of the data block or table, The
value of the *pointeriformyla is used instead of the
value of any implicit pointer from an association within
the *declaration,

®"AllocationgSpecitier

The ®"allocationispecifier is an optional part of
*simpletitems, *tables, and "datarblockideclarations, Its
appearance in a “declaration marks the concerned data
stryctyre as a controlled allocation entity,

«1 The 8 "ideogram i{s the only required ®symbol, This
®i{deogram marks the data structure pointed to and
signifies that it will receive dynamic allocation,

22 The ®"pointertformula, {f present in a
®"datatdeclaration, provides the location of the
stryctyre, 1Its presence in a "declaration establishes an
association between the data structure and the pointer
such that the pointer is employed automatically with each
reference to the data structure unless an explicit
override occurs at some subseguent point,

«3 Absence of the ®pointerjformula indicates that while
the data structure is indeed pointed to, there is to be
ne pointer associated with the structure at the point of
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-~

*declaration, The required association must be made
explicitly at some subsequent point during reference, 1a%a3

«4 All ®"variables in a "pointeriformula must be declared
prior to being referenced within a “datajdeclaration, 1a%a4

.5 The ®"variables in a "pointeriformula associated with
some strycture at its ®"declaration may, but need not,
have wider scope than the structure “"name being declared,
They muyst, of course, be known at the point of the
*declaratien, and thus have scope at least as wide as the
structure "name, If the structure *name is redeclared in
some inner scope, then, of course, the original structure
cannot be referenced in that inner scope, If, however,
the structure is referenced {n some inner scope in which
one or more of the “variables in the associated
*pointeriformula are redeclared, the inner scope meaning
of such "variables i{s ignored, More specifically,
wherever an i{mplicitly pointedeto structyre is referenced
without a explicit "pointeriformula, the meanings of all
the "names in its associated "pointeriformyla are those
in effect at the ®declaration of the strycture, On the
other hand, {f there is an explicit ®pointeriformula
associated with the structure "name at the point of
reference, the current scopes Of all the "names
explicitly stated are in effect, 1a%as

7,10 Data Permanence 1a10

pata that is allocated in a fixed manner (as opposed to

controlled allocation data) may be considered to be either

private or environmental to a given scope, Data that is

private to a scope is available only while that scope {is

active, Data that is environmental to a scope is protected

even while that scope is not active, 1alla

.1 Data environmental to a scope is of greater

peérmanence than data private to the scope, It is private

to some outer scope and is protected while that outer

scope is active, 1aloal

.2 Data that is environmental to the main scope is said
to be "reserved" or "i{n reserve," A)) data declared {n a
*programideclaration, whether it be of main scope or
proceduyre scope, automatically becomes reserved unless
its permanence is restricted by being made private to
some inner scopeé by the occurrence of an
®*environmentalispecifier, Data that is to be initialized
or préset must be in reserve, Reserved data are

12
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allocated when a program is loaded and remain until the

program is unloaded even though the prodram is not active
(executing), A program can be entered and exited many

times and at each entry it can rely on the validity of

reserved data as long as the program has not been

unloaded, The loading and unloading is a function of a
program’s use as part of linkeedited segments and of the

loader employed by the operating system; in short,

loading and unloading is system=dependent and outside the

scope of the language, 1alla?2

3 Data of comrpool scope that is not pointed to exists

independent of any program and i{s considered to be

environmental to all programs and therefore in reserve,

similarly, external data is environmental to all referencing
programs as well as the program in which it is declared so

it too is in reserve, 1a10b

.4 Data which exist and must be protected only when a
procedure or program is active are known as private
dataesprivate to the procedure or program, The compiler, or
system, of course, is not required to destroy private data
when its proceduyre or prodram isg not active, but it may do
. so, Private data comes into existence when a scope is
activated and disappears when the scope is left (leaving may
pe effected by _RETURN, .STOP, or a branch to a =
parameterized ®"statementiname, external ®"statementiname or
an outer scope *statementiname), Reentrance to the scope
again activates the private data space; however, values left
in the private data at the previous exit cannot be assumed
valid, An implementation may choose to dynamically allocate
private data at each entrance to the scope, Notice that
entrance may he effected by invoking the scope (program Or
procedure) by its "name or by calling an alternate entrance
to the scope, (Branching to a ®"statementiname defined for
external reference within a scope doeg not activate the
scope, The scope must already be active=eperhaps it had
inyoked a reciprocally declared external procedure,) 1a10¢

.5 Data generated by the compiler incidental to the

processing of forms other than “dataideclarations become

part of the unnamed data space of the procedure, This may

include things such as temporary proceduyre space, register

save areas, return address, perhaps some parameter space,

and other linkage convention space, As a part of the

procedure’s data space they will be in reserve unless the

entire data space is restricted by being made private to

some lesser scope (see Section 8,6), 1al0d

13
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7,11 *®EnvironmentaliSpecifier 1ai1l

The ®environmentalispecifier is an optional part of
*datajdeclarations, It is normally used to restrict the

permanence of data by Making it private to some scope,

withoyt the restrictions imposed hereby the data being

declared would become environmental to the program and in

reserve, 1alia

«1 The ®"programiname and ®"procedureinafMe seérve tO0 name

the sCope to which data {s to be private, This scope

must either be the scope of "declaration or some outer,
containing scopes it cannot be an inner or disjoint

scope, If neither RESERVE nor a “programiname or
“procedureiname {s included, the data is made private to

the local scope, fallal

«2 The entire environment of a procedure can be made

private (see Chapter 8) by so stipulating the
“proceduresdeclaration, An ®"environmentaljispecifier in a
"datajdeclaration ==-either a "dataiblockjdeclaration,
*tablejdeclaration, or "simplegitemideclaration =watfects

only the associated data structure, If a procedure’s

data space {s made private to some scope, particular data

can nevertheless be placed in reserve by the use of one

of the forms of the "environmentalispecifier that

incorporates the "primitive _RESERVE, fati1a2

«3 Note that "lpcal" and "outer" do not meap the same as
"private" and "environmental," Local data may be either
environmental depending on i{ts allocation as controlled

by the "environmentalispecifier, oOuter refers to a scope

and therefore determines the legal range for data

references while environmental refers to the allocation

and permanence of the data, ltatlas

+4 For recursive and reentrant pProcedyrfes Oor programs, a
separate copy of private data {s made for each

activation, Extra copies of environmental data are not
madew=wunless, of course, that environment is itself

called recursively or reentrantly, fattlad

5 ®Formaliinputiparameters, “"formalioutputiparameters,

and other local data must be environmental or reserved if

they are to be used as communication to subseguent

activations of a procedure, (An environmental
®formaliinputiparameter can be used for interw=invocation
commynication only {f it is ,B=ljnot,B=0; a ®parameter

for at least one entrance,) 1at1a$

14
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.6 A peculiar sitvation arises if an inner scope
*procedureiname, "alternatejentranceiname or
*statementiname has been made external and then invoked
externally, The reserve data associated with this called
prodram comes into existence when the called program is
loaded, Private data {s allocated when a scope is
activated, Environmental (but not reserved) data is not
allocated unless and until the scope to which it is
private {s activated, even though the inner scope is
active, @Branch to & ®"statementjname (external or not)
never activates any scope, although it can deactivate the
scope of the ™goptoistatement, Referencing of outer
scope data is permitted, of couyrse, with the usyal caveat
that the resylt of referencing data which is not active,
was Not present, Or has NnoOt been assigned a value since
the program was loaded (or data was activated) is
undefined, Although branching to an outer scope
*statementiname is legal in all cases, the return address
and other linkage data will not be valid if the outer
scope has been exited since the last entrance, 1allaé

.7 *®Statementinames may be external, A branch to an

externa)l "statepmentinameé does not activate a scope, The

scope must already be active through other action, A

branch to an external ®"statementiname is considered an

exit from the program and all private data is

deactivated, similarly a branch to an outer scope
*statementiname deactivates all data private to scopes

inner with respect to the target scope, 1at1a?

.8 The "epnvironmentalispeciftier and the
*allocationtspecifier must not appear in the same
®declaraton, Controlled data are neither private nor
reserved, although every pointed=to datum must be
ultimately tied to a private or reserved pointer, perhaps
through a long chain of pointed=to pointers, The
permanence of controlled data depends on both the
permanence Of their pointers and the execution of
relevant "statements, Certainly 1f a program or
proceduyre obtaing space from the system and allocates
controlled data to that space, the controlled data exist
so long as the program or procedure is active, the space
is not relinquished, and all elements of the pointer
exist, It is entirely the programmer’s responsibility if
he allocates other data to that same space, If the
pointer ceases to exist, then so does what it points to
tunless another pointer has taken up the burden), It 1is
dependent on the system whether space is automatically

15
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relinquished when the program or procedure that has
obtained it goes inactive,

*PackingiSpecifier

The "packingispecifier directs the compiler in the
positioning of {tems or entries in a word, The information
it provides is also used in the generation of code to access
the {tems or entries in the most efficient manner,

21 =N indicates no packing, i,e,r items do not share
words, Item accessibility {s enhanced at the cost of
storade requirements,

+2 D means dense packing such that items are
impediately adjacent to each other but not overlapping,
Only character items or items whose size is longer than a
word may cross Word boundaries, A byte of a character
item must not cross a word boundary, The intention of
dense packing is to pack items in such a way as to
utilize the minimum number of words to contain themj)
however, it is recognized that optimum packing is a
corbinatoria)l process and may not be feasible for all
implementations,

«3 M specifies mediym packing, Although this degree of
packing is machine dependent, the intentjion {s to provide
an effective compromise between item accessibility and
space utilization, An additional degree of specification
is provided for medium packing by following the .M with a
"nymber, This ®"number represents a machine=dependent
field size or pattern to be used in arranging space for
the item, For instance, M 2 might indicate on a
particular compiler that the item i{s to be allocated to a
half word,

4 Use of the "packingigpecifier in a
*simpleiftemideclaration affects the posjitioning of the
item in a word, In an "ordinaryitablejitemtdeclaration,
the position of the item in an entry is affected, 1In the
heading of an "ordinaryitablejdeclaration, the
*packingsspecifier serves as default for
®"i{temjdeclarations that do not contain their own packing
specifjcationy it also determines the packing for entries
of a tight structure table,

«5 For a specified table ipn which the programmer

arranges the items within an entry or for a simple item
which the programmer positions in a word, the

16
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"packingispecifier does not direct the compiler in the
packing of the items, It does, however, inform the
corpiler of any convenience provided in the specified
packing, 1This information is used by the compiler as it
generates code to reference the items, Normally, the
®"packingGispecifier should be at least as dense as the
actual packing of the item, If it is not, for example,
if an item actually medium packed is desjgnated as being
unpacked, code may result that can erroneously disturb
surrounding items,

7.13 “ConstantilList

A ®constantilist provides initial values for the items and
entries of tables, Such provisifon of initial values is
possible only if the table is declared to be in reserve and
the extent of the table is known at compile time with the
lenoth of every dimension given in terms of “constants,

1 Eaeh “constanttlist consists Of a list of signed or
unsigned ®"constants separated by "commas, There may be
extra “commas, Pparts of the list may be enclosed in
"parentheses, with a “count or ®"number preceding the
®"leftiparenthesis, There may be "indlces (enclosed in
*brackets) among the elements of the list=<=but not within
any of the ®"parentheses in the list,

«2 The parts of the list enclosed in ®"parentheses
preceded by a "count are eguivalent to that number of
repetitions of the contents of the “"parentheses,
separated by *"commas, For example:

30808

1a12a5

1ai3

1alla

fal3al

1allala

3 C+ 801 ) ® e 851 08,1 o %B,1 faldalal

Q¢ ".05 ’ )= .4|°5 N | =4,05 lﬂl3dla2

ik ol e R T P L Y fallalal

2 C °NO* , 3 C ?YES ¢ )) m ’NO* , PYES*® , °YES* ,

'YES' , 1allalaqg

’NO’ , °YES! , *YES® , *YES' 1aj3alas

For eyery .constantglist written i{n terms of this
repetition notation, there exists, therefore, an
equivalent, ®parenthesis free, fully expanded
*constantilist, The repetition notatjon is available
as a shorthand for the user, The compiler algorithms
which associate the ®"constantilist with the table to

17
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be initialized are descrined in terms of the
equivalent fully expanded ®constantjlist, lallaib

+3 The mechanism which assigns "constants of the
"Constantilist to entries of the table can be
considered to comprise the following steps: lal3aipl

a, A pseuvdowentry counter i{s set to the first
entry, of the first row, of the first plane,
etc, fall3aibla

b, A pointer points to the beginning of the

fully expanded "constantilist, If the list

starts with a "comma, the pointer points to

"null", 1If the list starts with a ®“constant,

the pointer points to the (possibly signed)

value of the ®constant, Otherwise, the list

starts with an "index and the pointer points to

the "index, 1al3aibib

¢, If the pointer points to null, the initial

valuye of the entry (or of the item in the entry)
indicated by the counter is undefined and this

process proceeds to step f, latlaibic

d, If the pointer points to a value, this value
becomes the fnitjial vajue of the entry (or of

the item in the entry) indicated by the counter

and this process proceeds to step £, 1allaibid

e, Otherwise, the pointer points to an ®"index,

The counter {s reset to indjcate the entry
corresponding to the "index, This process

proceeds to step q, 1ai3aibile

f, The counter is advanced to indicate the next

entry, The next entry {5 the next element {n

the same row unless the row is completed, in

which case it is the first element of the next

row unless the plane is completed, in which case

it is the first element of the row of the next

plane unless the volume is completed, etc, 1allaibit

9, The fuylly expanded "constantilist may be
thought of as consisting of “constants and nulls
separated by “commas and "indices, Between any
twvo "commas there is either a “constant or a
null, Between a "comma and a following “index
there {s either a “"constant or a null, After
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each "index there is either a "constant or a

null, Before a "comma beginning the list or

after a "comma ending the list there is a null,

The pointer is now moved from the null,

®"constant, or “index it points to so that it

then points to the next nyll, "constant, or

®index, unless there are no more nulls,

®"constants, or *"indices in the 1ist, in whieh

case this presetting process is completed,

Otherwise, return to step ¢, fai3aibig

«4 An ®"index fixes the location within the table
from which initialization is to proceed, 1If the
®"constantilist does not begin with an "index,
initialization will proceed from the first element
of the first row of the first plane, etc, The
®*index is enclosed in ®“brackets and all components
of the ®"index must be “constants, Also, the "index
must be compatible with the dimensjionality of the
table, Leading and embedded nyll *indexicomponents
must have their place marked by ®"commas, Trailing
null components will be assumed by the compiler,
The value of null "indexicomponents will be the
®"loweriboynd O0f the corresponding dimension of the
table, 1ai3aib?2

+5 The order of values in a "constantilist is
elements 0f a roy, rows of a plane, planes of a
volume, etc, This is reflected in the components

of an *index starting from the left} l1aldalib3
The .n=1 dimensional manifold ¥ithin the n
dirmensional table, failaibia
the .n=2 dimensional manifold within that .n=|
dimensional manifold, 1al3aibidp
' fallaibic
' 1a13aibid
' 1allalble
' faji3aibit
The plane within that volume, 1allaibig
The row within that plane, 1al3aibln
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The particular entry within that row, fallaibii

6 The ability to include "indices within the
*constantilist allows the ysSer to specify that
different parts of the "constantilist are to be
applied to different parts of the table, In terms
of the processing algorithms, the =indices supply
new values for the pseudoesentry coynter, The
ecounter can be increased or decreased, There is a
risk, however, that the *constanttlist may be
reapplied to entries already initialized, Wwhenever
multiple initialization of the same bits is
attempted the result {s undefined, 1aldalbéd

«7 The following is an example of a “"constantilist
that attempts such an undefined initiajizationy faj3aibs

(2] 31, 2 (51 3 , 4 , 85 1(7) 6 1all3albSa

The pseudowentry counter is injtially set to .2 and
advanced ag the "constants .1 and _2 provide values

for entries .2 and .3, The second “index then

advances the counter to entry .5, Entry .4 is

skipped and receives no initial value, ®=Constants

=3 =4, and 5 provide values for entries .S, 6,

and .7, The last "index sets the gounter to entry

-7 but entry o7 is already set, The result is

therefore undefined, 1allalbé

8 Different items occurring in the same wyord of a
table may be preset, depending on the particular
*indices and "constants appearing in their
respective "constantilists, If the bits of the
items in the specific entries given preset values
d0 not overlap, there i{s no conflict, In that
case, the preset value for a given word i{s the
union of the preset values given for {ts various
bits, The initial values of any bits not specified
within the word are undefined, 1If there {s a
eonflict in that two “constantilists each specify
values for the same bits in a word, the initial
values of those bits are yndefined, If words or
entries are completely skipped over in presetting
entries of a table, the initia)l values of those
bits are undefined, Words partially preset by two
or more overlajd items ,B=ijnot,B8%0) in the same
table, even though not interfering in terms of bits
within the word, are undefined, faildaibp?
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7,14 Data Structures 1a14

It {s often necessary to specify more complex data
structures than simple items, In JOVIAL, it is possible to
form complex structures from more simple ones, 1alda

1 The simplest data "structure" {s the bit string) all
other structures are based on certain combinations of and
interpretations of bit strings, The basic JOVIAL data
structure is the item, An {tem is a bit string of
specified length, with a specified interpretation (e,qg,,
a portion of the bit string might be interpreted as
significand, etc,), Normally, the internal structure of
an item is ignored and the item is treated as a single
entity, (®"Intrinsicifunctions such as ~BIT, BYTE, LINT
and _FRAC are used to access subparts of an item when
necessary,) l1atdal

2«2 The larger JOVIAL data structures are created from
items, They are the entry, table, and data block, An
entry consists of one or more (possibly overlaid) items,
Each item (known as a table item) is separately named and
separately accessed; the entry may alsc be accessed as a
. unit, Entries are not declared as separate entities, but
are associated with tables, A table is a (multiply=)
indexed 1ist or array of entries, all having the same
structure, FEach table is separately declared and pnapmed;
the “"declaration also names the items in the entry and
may specify their location, possibly overlald, within the
entry, A table is referenced by its "namej; normally a
table entry is referenced by the “"tableiname and the
*index ©f the entrys an item within an entry is
referenced by the "iteminame and the "index of the entry, 1alda2

+3 A simple item is simply an item that i{s not part of
an entry, falda3

+4 A data block 1is like an entry in thag it consists of

one or more (possibly overlaid) data structures,

However, these data structures may be simple itenms,

tables, or other data blocks, The data block cannot be

indexed (placed in a table), and has its own “"name, Data

blocks may be accessed as a whole, but are permitted in

only a very few operationss their primary use i{s for

controlling data allocation, 1aldad

7,15 ®IltemjDeclarations 1a15
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*Itemjdeclarations name and describe both simple items and
table items, 1alba

7,16

«l In the paragraphs to follow, first the

*itemidescription is discussed as an element common to

all "itemideclarations, Then comes the

mstatusilistideclaration which is referenced within
*{temidescriptions, Next, the "simpleiitemideclaration

is specified, “ordinaryttablejitemideclarations and
"specifieditaplesitemideclarations are then discyssed

together, Each wijl also be individually discussed in

prief with their corresponding "tablesdeclarations, faiSal

®"ItemiDescription 1a16

The *jtemsdescription is used in an "itemgdeclaration to
give the type, size, and certain other information about the
declared {tems, It may alsc be used in the heading of

"tableideclarations for similar purposes, laléa
.1 “Abbreviations in the “{temjdescription give the

basic type of the item (or items) as follows} laibal

-C character taleata

wF floating faléaib

-5 signed (integer or fixed) fajsailce

-l unsigned (integer or fixed) lalgald

«2 For character items the *sizetspecifier tells how
many bytes in the ftem, If the ®"number is omitted, the
defaylt size is one byte, 1a16a2

.3 For floating items an R says to round upon setting
the value of the item {f the *formula providing the value
has extra bits in the significandesabsence of the _R says
do not round, The "significandispecifier, if present,
gives a minimum size of the significand {n
bitsewexcluding the sign, The "exradispecifier following
the "comma, {f present, gives a minimum size of exrad in
bits==exclyding the sign, The size of the exrad is based
on the assumption that the radix is 2 regardless Of the
actual representation of floating numbers, If both of
these "numbers are omitted, the defauylt i{s the
systemwdependent single precision, 1If the system can
provide alternative forms for floating values, it chooses
one to accommodate the stated sizes of the significand
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and exrad, If it cannot do this, the "declaration is in
error, 1aj6a3l

«4 Signed and unsigned items can be integer or fixed,
The R, if present, says to round upon Setting the value,
I1f the _R {5 absent, do not round, The ®"sizejspecifier,
it present, gives the size of the item in bits==excluding
the sign for signed items, 1If this "number is omitted,
the size is systemwdependentssthe size normally uysed by
the compiler for addresses (at least for unsigned items),
It the ®"precisionispecifier i{s omitted, the item is an
integer, It the "precisionispecifier is present (even if
its value is zero), the item is fixed and the “number
(tegether with its sign, if present) tells how many
fraction bits there are, This "number may be of any
valuye, It may be positive and larger than the "nunmber
(or default) giving the size==in which case there are
assumed or understood leading zeros between the binary
point and the significant fraction bits, It may be
negativewsin whiech case there are trailing bits of
unknoWn value between the significant integer bits and
the binary point, 1albad

+5 Integer items (either signed or unsigned) may have
*statusjconstants associated with some of their possible
values by including either a ®"statystlist or a
*statusilistiname in the *itemidescription, The values
given to each “statusiconstant must be Compatible with
the other specifications in the "itemidescription, 1ai6as

*StatusilList and "StatuysilListiDeclaration 1a17

A "statusjlist lists "statusgconstants {n sych a way that

each is assigned a ynigue value, The ®statysilist can

appear directly in an ®itemidescription or {t can be

declared in a "statuysilistideclaration for subseqguent

reference by ®"name {n "itemidescriptions occurring within

the scope of the "statustlistideclaration, l1al7a

«1 Withipn a *"statusilist, each "number (and the sigp if
present) provides a value to be the meaning of the first
*statusiconstant following it, Seguential

*statusiconstants then take on seqguential values, unless

a new "number (and optional sign) sets a new value for

the next “"constants, There may be gaps in the seguence

of vajues, but the sequence must be absojute)y

increasing, The ®*number immediately following the ®name

may be omittedewgiving @ starting value of zero, 1al7al
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2 The "statusjlistjdeclaration associates a

*statusilistiname with the ®"statusslist, The

®"statusilist can now be removed from the

*itemideclaration and only referenced therein by "name,

This allows several items to be defined in terms of the

same “statusitlist, In fact, all status values over an

entire program can be collected within a single i
*"statusilist unless conflicting uses of the values of the
“"statusiconstant occur, 1a17a2

«3 The following is an example of a
"statusjlistjdeclaration incorporating a "statusjlist

with a gap in the seguence of values, 1ai17a3
STATUS GV [w2) V(G),VCR),V(S),V(T) [4] V(U),V(V)} fat7a3a

From the aboye example, the values associated with the

®statusiconstants aret 1al7a4
V(@) VCR) V(S) V(T) V(U) Vv(V) 1a17a4a
-2 -l 0 1 4 5 l1al7a4b

+4 A particuylar ®statysjconstant may be {n more than
one listeeand may therefore have more than one vajue,
but it must not Occur more than once in a given

"statusilist, More examples: lal7a4c
STATUS LIST V(A), V(B), V(C), V(D), V(E)} ftai7adel
STATUS BOOL V(ON), V(OFF)} tai7ade2
STATUS RANGE (w6) V(POOR), V(FAIR); fai7adc3

[37) V(GOOp) (911 V(EXCELLENT); 1at7adc4d
STATUS SIZE V(SMALL), V(MED), V(LARGE)} fai7adcs
STATUS TEMP [1) V(HI), V(MED), V(LO)} fai7adcsb
Nete that in the “statusilists for both _SIZE and _TEMP
the ®statusiconstant _V(MED) is declared, 1In one case,
it has the value .1, and in the other, it has the value
~2, The compiler will be able to resolve references
either from context or by gqualification, f1aj7as

®SimpleirtemiDeclarations fais
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*simpletitemideclarations name and describe those items not
associated with tables, 1a18a
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,1 Each "simplejitemgdeclaration names on€ or more

items, The "name or "names follow the "primitive _ITEM,

I1f more than one *"name is present they are separated from

each other by ®commas, A ®*simpleiitempdeclaration

declaring more than one *"name is & shorthand method of
declaring severa) {tems to have all stated attributes

exactly the same, 1Its meaning is the same as several
®"simpleiitemideclarations all exactly alike except that

each declares one different "name, 1algal

22 Space is normally allocated to each item

independently as reserved data, These storage criteria

can be modified by the use of

*independentjoverlaytdeclarations and the optional
®environmentalispecifier or ®"allocationispecifier in the
*simpleiitemideclaration, 1a18a2

+3 The ®declaration may optionally contain indications
that controlled or environmental allocation is to occur,
Use of an ®"environmentalispecifier naming an outer scope
or the scope of the "declaration provideg that storage
for the item or items declared hereby shall be
enviornmental or private, but not reserved (see section
7,11,1), Use of an ®allocationispecifier causes
controlled allocation for the "namedivariables, If a
*numericivariable or "numericiformula follows the 8, it
is taken as the implicit pointer to each item declared
herebymethe same "pointerjformula is used for each itepn
declared, If there is no ®pointeriformula, every
reference t0 each item reguires an explicit
"pointeriformula, laigal

«4 The "itemidescription gives the type, Size, and

certain other information about the itemg declared in

this ®declaration, The same "itemjdescription applies to

each ltem declared hereby, l1aiBa4

.5 Following the "itemidescription, there may be a
®packingispecifier, The meanings of the

*packingispecifier are as follows!? 1a18as
-l No packing faiBa5a
D pense packing, 1aiBaSb

—-M *number Medium packing, There may be a
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*number following the .M, The ®"numbéer refers to a
specific type or position within a type of medium
packing, The detailed meanings of these ®numbers are
system dependent,

6 If the "simpletitemideclaration contains no
positioning information ("bitinumber), the
*packingispecifier tells the compiler if and how it may
pack the item or items with other simple items, It
defaults to no packing, If positioning information is
present, the ®"packing specifier tells the compiler how it
must access this item, In this case, the defauylt is to
dense packing,

,7 The programmer can control the positioning of simple
ftems in a computer word by including positioning
information i{n the *declaration, The “"bjitinumber follows
the ®packingispecifier and tells in which bit of a word
the item begins, The positioning of the item applies to
all bits of the item, including sign bits, even {f not
counted in determining size, When coupled with the
“independentioverlaytdeclaration an effective packing of
simple items can be achieved,

«8 A single "constant may be included in the
*declaration of gimple items that are in reserve, If
more than one item is declared all will initjally receive
the appropriate initia) vajue, If the size of the item
is defaulted in the "itemidescription and the
initializing "constant requires a size larger than the
default size, the size implied by the ®constant becomes
the size of the item, If the size of the “constant is
larger than the stated size of the item, the “"constant is
truncated or rounded as if for assignment to the item,

.9 The ®"simplejitemsdeclaration terminates with a
*semicolon,

7,19 "ordinary: and ®*SpecifiediTablesItemsDeclarations

*Ordinaryitable;itemjdeclarations and
*specifieditablesitemsdeclarations name and describe an item
(or items) of ordinary and specified tables, The
*declarations of the {tems occur within the bodies of the
corresponding "tablejdeclarations,

«1 These “declarations name one Or more ftems of the
table corresponding to the containing “"tablejdeclaration,
Each "declaration may include more than one "name as a

30808
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shorthand notation for declaring several items all of
whnich have all stated attripbutes exactly the same, The
meaning is exactly the same as several "declarations all
alike except that each declares a different ®"name, This
capability is likely to be more useful for
"ordinarysitablesitemydeclarations than for
"specifieditablegitemsdeclarations, For the ordinary
table, the items are individually declared hereby, They
are then arranged within a table entry by the compiler,
However, the "specifieditablejitemideclaration must
incluyde positionino information as an attribyte and
therefore multiple "names in a single “declaration serve
only to give different “"names to a single location (with
but a single detinition) within an entry, 1ai9al

«2 Space is allocated to the items as a part of the

containing table, There is no provision within either

the 'Ordinaryltab1¢t1temldeclaration or the
*specifieditablesitemideclaration to affect the

allocation method or permanence of the containing

structure, 1If controlled allocation or unusyal

permanence is degired it must be accomplished within the
*tablejdeclaration or, if the table is contained in a

data block, the specification occurs in the
®dataiblockideclaration, 1a19a2

.3 The *"itemidescription serves the same purpose as in

the *simplesitemsdeclaration, It gives the type, size,

and certain other information about the declared items,

The same “itemjdescription applies to each item declared

hereby, fal9%al

+4 The ®"packingispecifier functions differently in the
two "declarations being congidered, In the
®*ordinaryitabletitemsdeclaration, the "packingispecifier
directs the compiler as to how it should pack the item in
an entrys either no packing, some degree of medium
packing, or dense packing can be reguested, If no
“packingispecifier is included, the value found in the
heading of the "ordinaryitablegdeclaration (or the
default for the tabje) wil) be used, In a
®*specifieditaplezitemtdeclaration, the "packingispecifier
tells the compiler how it must access this item, The
default valuve {s D, dense packing, 1a19%a4

.5 The ®"specifieditablesitemideclaration must include
information to position the item within an entry, If the
table is serial or parallel structured, the "bitinumber
gives the position of the first bit of the item in a word
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of an entry, Numbering of bits starts with zero on the

left and counts to the right, The ®wordinumber tells the

word of the entry (starting with Zero) in which the item

resides or beging, For tight structured tables only the
*pittnumber, the position of an item within an entry, is
specified, The position information is enclosed in

"brackets, 1a19ab

«6 Initial values may be provided for items by means of
the ®constantilist, There must be no attempt to preset
ti,e,r no "constanti)list) {tems that are not {n reserve,
The "constanti:list provides initia)} vajues for the itenm
in certain entries depending on the number of ®"constants
and on the "indices {n the "constantilist, If the size
of the {tem {s defaulted in the “"itemidescription and any
®constant {n the ®"constantilist requires a size greater
than the default size, the largest size implied by the
"constantilist becomes the size of the item, If the size
of any “constant in the "constantilist exceeds the size
stated in the "itemidescription, the “constant is
truncated or rounded as if for assignment to the item, 1a19%a6

.7 The “itemideclaration terminates with a "semicolon, 1a19a?
7,20 "TabletDeclarations 1a20

Tables are collections of entries and the entries are

themselves collections (possibly empty) of {tems, Tables

have size and dimensionality; they are packed and they are
structured, They may be statically allocated at compile

time or they may be dynamically allocated at run time, The
®tablejdeclaration provides the means to describe these

Varicys traits of a table, 1a20a

«1 The paragraphs that follow first specify some

elements and concepts common to both types of

®"declaration, Then each type of "tableideclaration is

discussed in turn, 1a20al

7:21 ®“AllocationiIncrement 1a21

An "allocationiincrement is an optional part of
®"tableideclarations, It specifies the unit of allocation

fOor controlled allocation tables and the unit of usage for

fixed allocation tanles, It also affects the meaning of

parallel structure, 1a21a

«1 For controlled allocation tables the
®"allocationiincrement indicates the units in whiech space
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is to be allocated to the table, The units can be either

an entry, an entire table, or some submanifold, (A

manifold is; a row, a plane, a volume, and so on, A
submanifold is a manifold that is something less than the
entire table,) 1a21al

2 The values for the "allocationtincrement have the

following meaningi 1a21a2 |
+BE1)Value,B=0} (B=13Unit 0of Ingrement,B=0) 1a21a2a |
0 i1 entry 1a21a2b ?
1 i row ia21a2c |
2 1 plane 1a21a2d
3 1 volume 1a21a2e
4 1 hyper volume 1a21a2f
' 1a21a2q
. ' La2ia2h
' 1a21a24

«3 It not presepnt, the default "allpcationiincrement

means the entire table, A value of the

*allocationtincrement equal to the dimensionality of the

table (e,g9, .2 for a two dimension table) also means the .
entire table and can, therefore, be omitted, A value i
greater than the dimensionality of the table is '
undefined, 1az1a3

pointed to, {t gives the compiler information that may be

useful (perhaps if storage is organized as pages) with

regard to the programmer’s intended usage, It also

affects the meaning of parallel structure, 1a2ia4d

|
|
|
«4 1f "allocationgincrement is given fOr a table not
7,22 *DimensioniList 1a22

The *dimensionilist of a "tableideclaration provides both
the dimensionality of the table and the extent (size or
number of entries) of the table in each dimension,

.1 The bounds are epclosed in "brackets, Absepnce of a
®*lowerjbound (and a ®"colon) before an “upperjibound means
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7,23

the ®"loweribound has the implied valuye zero, Each
®"leweritbound present and each "upperihound myst be a
*nymber or a “simplegintegertvarianle, If the table is
to be statically allocated or is to be in an allocated
data block, each ®"lowerihound present and each
"uppertbound can only be a "number (and no
®"allocationigpecifier can be present),

«2 "Lower: (explicit or implieit) and “upperibounds are
given for each dimension of the table, The number of
"upperibounds in the ®“declaration {s the number of
dirensions (.t) in the table, The "lowerjiboynd (or the
implied zero) and the *upperibound in each position give
the range of values for an *indexjcomponent in the
corresponding position, 1In subsequent references to
“variables of this table, the corresponding component of
the ®"index myst be within this range; an oute=ofsrange
"indexicomponent is undefined,

+3 Under some circumstances, reference to
“tablejvariaples can employ suppressed "indexicomponents,
The valye assymed for sych missing “"indexicomponents {s
the "loweribound of the corresponding dimension of the
table,

+4 The extent of the table in a particular dimensgion is
*upperibound + 1 = ®"loweribound, The extent of the
entire table is the product of the extent of each

dimension of the table, A 3 x 3 x 3 volyme has a size of

=27 entries,

5 If the ®"allocationiincrement of a controlled
aljocation tabie is 1ess than the whpole table, the
pointer for the table is not a simple pointer but a
pointer structure, The pointer structure must have
dirensionality commensurate with the difference between
the dimensionality of the table and its
®allocationiincrement, (A three dimensional table
allocated by rows requires a two dimensional pointer
structyre,) In the ®"dimensionilist for the table, the
values for the leftmost bounds are derived from the
®dimensionilist of the pointer structure, The
corresponding positions {n the “dimensionilist must be
left plank and their positions must be held by “commas,
(The "dimensionilist of the three dimensional table from
the eXample above miaght be [ ,» o 1110],)

Harmony of *"AllocationtIncrement, *DimensioniList, and

*AllocationiSpecifier

30808
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In controlled allocation tables, the “allocationispecifier |
allows for a "pointertformula which will point to each unit

of allocation as specified by the "allocationjincrement,

The dimensionality of a table is determined by the

*dimensionilist, It is essential that these elements of

"declaration be in harmony, la23a

.1 The "allocationtincrement muyst not indicate a
manifold of greater dimensionality than that of the table
as expressed in the "dimensiontlist, 1a2l3al

+2 The dimensionality of the “pointeriformula within the
"allocationispecifier must be complementary with those of
the "allocationiincrement and the tanle itself, If
*allocationiincrement indicates allocation of less than
the entire table, ®"pointertformula muyst be a
®*pointerivariable of dimension (.d) equal to the number
of dimensions in the table (.t) minus the
®ajlocationiincrement (.a), or it must be a pointer
function with _d i{nput “parameters, For example, if a
table had _t=4 dimensions, and the ®allocationiincrement
(.a) were _2, a "pointertvariable of _d=2 dimensions
wvould have elements each of which would point to a plane
. of the table, or a pointer function with two input
*parameters would yleld a value that points to a plane of
the table, when referencing the table, the first two
components Of the "index would actyally be indexing the
®*pointerivariable or be input to the pointer function and
the last two would be indexing within the plane pointed
to by the element of the ®"pointerivariable or the value
returnfed by the pointer function, 1a23a2

«3 The dimensionality of the pointer structure as
determined by the "allocationispecifier must be in
balance with the dimensionality of the table as expressed
in the *dimensiontlist, The “uppert and *loweribounds of
the "pointertvariable may be ®constants or (if the
pointer is itself pointed to) ®"variables, They become
the "ypper: and ®"loweriboynds for the entire set of
aljocated manifoyds, The correspondingd positions in the
*dimensionilist of the *“tablejdeclaration (the ones to
the left within the ®brackets) must be blank, their
positions being held by the appropriate number of
*commas, 1a23a3

.4 If the "allocationiincrement indicates allocation of

the entire tabje, a single pointer is assocjated with the

table, The pointer is of .d=0 dimensions which is

consistent with the reguirements, 1a23a4
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7,24 *®structureiSpecifler 1a24

*"Tableideclarations, whether ordinary or specified, employ

the "structurejspecifier to determine the basic structure of

the table, The basic structure of a table refers to the
arrangement of table entries in the words of a computer,

Tables may have either a serial, parallel, or tight

structuyre, 1a24a

«1 In the absence of either the .P or .T the table
structure {s serfal, otherwise, a _P indicates parallel
structure and a _T indicates tight structure, 1a24al

+2 For serial and Parallel tables there are one Or more
computer words for each entry, In a serfa) table, al)

the words €£Or an entry are allocated contiguously in

storage or memory, In a parallel table, the first words

of all the entries in an ®"allocationiincrement are stored
eontiguously, followed by the second words of all the

entries of an “allocationiincrement, ete, Figure 7=2

depicts a single oneesdimensional table, _MN, with both a

serial and parallel structure, 1a24a2

3 For a table with a tight structure, there are one or

more table entries per computer word, Therefore, in a

tight table an entry can be no longer than one Word, If

the size of the entry permits, there may be more than one

entry per word, Figure 73 depicts a table with a tight
structure, 1a24a3

+4 1In an ordinary table, the compiler is guided by the
"packingispecifier in the table heading as it packs

entries into a word of a tignht structure table, For a

tightly structured ordinary table, absence of a
*packingispecifier in the heading causes the compiler to

assume dense packing for the table, If "no packing" is
specified, the table is not really tight, 1In a specified

table an auxiliary set of "numbers is available to inform

the compiler of the desired entry placement, 1a24a4

«5 The basic reason for having both parallel and serial
structured tables is efficiency, Serial tables lend
themselves to mope efficient sequential operations, while
parallel tables tend to allow more efficient indexed
operations, It may be necessary, in some
implementations, to establish prohibitions against
situations whiech would run counter to the goals of
efficiency, For example, implementationespecific
reqguirements may force restrictions on the use of
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multiplewsword numeric {tems {n parallel tables, If the

system includes machine instructions which depend upon
seguential storage locations for multiplee~word operands,

then, in the interest of efficient object code, it may be
necessary to relocate these items in serially structured

tables, 1a24as

«6 For any table, a parallel struyctyre applies only to
the *"allocationtincrement, If the ®allocationiincrement
is an entry, there is no difference between parallel and
serial structure, 1a24a6

,7 For a controlled allocation taple of tight structure

it must be realized that an ®allocationiincrement of an

entry has meaning only when there {s a single entry in

each word, wWith more than one entry per word, requests

for space on the basis of the entry are meaningless, 1a24a7

7,25 ®0OrdinaryjTablejbDeclaration 1825

An ®ordinaryitableideclaration consists of an
*ordinaryttablegheading usually followed by an
"ordinaryitableibody, la25a

«1 An ordinary table is one for which the compiler

determMines the size and composgition of an entry based

upen the information in its “declaration, It is

distingyished from the specified table in which the entry

is completely described in the ®“declaration, 1a25al

7,26 ®0OrdinaryiTabletHeading 1a26

The ®"ordinaryitablestheading contains information necessary
to describe and name an ordinary table, 1a26a

.1 Every table must be named, The ®name becomes a
*tablejnane, 1az26al

«2 If the taple is to be independently, dynamically
allocated, the "allocationsyspecifier must be present, 1If
the permanence of the table {s to be restricted to
sorething less than in reserve, the
*envirenmentalispecifier must be present, If neither an
®"allocationgispecifier nor an "environmentalispecifier is
present, the table has fixed allocation and is in
reserve, If the table is to be collected within a data
block, there must be no "allocationispecifier or
®environmentalispecifier in the
®ordinaryjitabjlejdeclaration, The desired effect must be




RJC 28=MAY=74 07112

J73 Chapter? Edit

achieved at the data block level via the
®dataiblockideclaration,

«3 For controlled allocation tables, the
®ajlocationiincrement {s a "number that gives the
dimensionality of the subset of the table to be allocated
dynamically, Omitting the ®allocationtincrement means
the entire table is allocated at one time, If an
®"allocationiincrement is given for a fixed allocation
table it gives the compiler i{nformation that may be
usefu)l (perhaps if storage is organized as pages) with
reqgard to the programmer’s intended usade and it affects
the meaning of parallel storage,

«4 The "dimensionilist gives the number of dimensions of
the table as well as the size of the table in each
dimension,

«5 The *structureispecifier marks the table as being of
serial, parajlel, or tight structure, Serial is the
default structure; parallel is obtained by scripting .Pj
and tight by T,

.6 The "packingispecifier allows the table to be
designated for dense, medium, or no packing, This
occurrence of the "packingispecifier serves as a default
value for *itemjdeclarations of this table that do not
contain their own and it also directs the packing of
entries of a tight structure table, The overall default
packing specification {s "no packing" for an ordinary
table of serifal or parallel structure, If the structure
is tight, the default packing is dense, A table really
i{s not tight unless its entries are medium or densely
packed, It {s, of course, meaningless to try to pack the
items of an entry more loosely than the entries
themselves are actually packed,

7 An "itemideseription can be given to apply to the
“tablegname, Its effect upon the size of the entry and
its position within the entry are the same as if it were
the description of a single item contained in the table,
If the "{ter;description occurs in the
"ordinaryitableiheading, the ®ordinaryitablejheading is
then the entire “ordinaryitablesdeclaration and there {is
no "ordinaryitableibody, If this ®"itemidescription {s
present, the “tableiname may be used as a
“tablejvariable, Tf this "{temjdescription is missing,
such a reference means a reference to an "entryjivariable
of type "hit",
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.8 A ®"constantilist may be uysed to give initial values

to some or all of the entries of & table in reserve,

This ®"constantilist is independent of the occurrence of -,
an "itemidescription in the ®ordinaryitapletheading, The
programmer must avold conflicts with ®constantilists in

the "ordinaryitable:ibody, 1a26as8

«9 The "ordinaryitabletheading terminates with a

*semicolon, 1a26a9
7,27 “ordinaryiTablejBody 1a27

The "ordinaryitabletbody follows the "ordinaryttableiheading

if that heading did not include an *itemidescription, The
®"ordinaryitablesbody 1ists those “itemideclarations and
®"sybordinatejoyerlaysdeclarations yhich make uyP an entry of

the table, 1a27a

.1 The "ordinaryitableibody may consist of only a
*nyllideclaration, The ®"nylljdeclaration indicates that

no named items exist for the table, An entry size of ope

word is assigned the table, 1a27al

‘ «2 The ®"ordinaryittableibody can be a single
®*ordinaryitabjesitemsdeciaration, A complete discussion
was presented in Section 7,193 the
mordinaryitableiitempdeclaration as presented here is
derived from that earlier, more complete discussion, 1a27a2

«3 More thap one item can be nameéd and declared by a

single ®declaration, The ®"itemjdescription gives the

type, size, and precision of the items, The

®"packingispecifier gives the packing of the item in an

entry and if absent the defaylt is to that specified in

the "ordinarygtabjesheading, The "constantilist Can

provide initial values for the item if tnhe table is in

reserve, 1a27a3

«4 The "ordinarystablejbody can alternatively be a

compound "declaration comprising
®ordinaryitableiitemsdeclarations and
"subordinatejoverlaytdeclarations enclosed in the

brackets _BEGIN and _END and optionally terminated by a
*semicolon, The items hereby declared are arranged by

the compiler in some manner that it considers efficient,

In packing the items to form an entry the compiler is
constrained by the appropriate ®"packingispecifiers and
®sybordinatejoverlayvideclarations, 1a27a4
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7,28 *"SybordinateiOverlaytDeclaration 1a28

An ®ordinaryitapleideclaration may contain one or more
“subordinatejoverlayideclarations, The
"subordinatetoverlayideclaration provides for the sharing of

space in an entry of the table by items of the table, 1a28a

.1 A "subordinatejoverlayjdeclaration may appear only

petween the _BEGIN and _END ®primitives that delimit an
*ordinaryitableibody, Only the "names of items declared

in that same ®ordinaryitableibody may appear in the
*subordinatejoverlaysdeclaration and the
®ordinaryitablegitemjdeclarations must precede the
*sybordinatejoverlaysdeclaration, 1a28al

«2 1Items named as “"subordipateioverlayielements of a
*suybordinatesoverlaytstring are assigned nonoverlapping

space within an entry of the table, The order oOf

appearance of "{teminames does not determine the order in

which space {s assigned the items, Item packing is

performed in a manner the compiler considers efficient in
accordance with relevant "packingispecifiers, 1a28a2

«3 While nonoverlapping space is assigned the itenms
referenced in a "subprdinatejoverlaysstring, the space
controlled by the various "subordinatejoverlayistrings of
a *"subordinatesoverlayiexpression does overlap, The
amount of space controlled by the
*subordinatejoverlayrexpression is determined so as to
contain the most demanding "subordinatejoverlayistring,
The items referenced {n the remaining
®"subordinatejoverlaypstrings share the determined space,
Since "subordinatejoverlayjexpressions may be enclosed in
"parentheses and treated as
"subordinatejoverlayjelements, item arrangements of
varying complexity can be built up, 1a28a3

+4 The following example depicts a possible arrangement

of items in response to a

*subordinatejoverlaytdeclaration with two
*sybordinatesoverlayistrings, one of which has an

embedded ®"subordinatetoverlayiexpression, 1a28a4

Items _BY and _BZ are assiaoned nonoverlapping space yet
the space they occupy is shared with item BX; the size
of _BX {5 larger than the combined sizes of _BY and _BZ,
80 it, therefore, determines the amount of space
controlled by the embedded
*subordinatesoverlaysexpression, 1tems _BC and _BA are
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each assigned space that does not overlap either that of

the other or the common space assigned .BX, .BY and .BZ,

Items AA, .AB, and _AC are, in the same way, assigned
nonoverlapping space, Finally, the space assigned the _A

witems does overlap the space assigned the .B =items,

The size of the space controlled by the
*subordinatetoverlayistring referencing the _B =items is

the larger of the two so it determines the space

controlled by the "subordinatetoverlayideclaration, 1a28as

.5 An ®itemjname must not appear in more than one
®*subordinatejoverlayystring, It
*subordinatejoverlayideclarations contradict one another,

the meaning is undefined, 1a28a6

7.29 "SpecifiedjTablejDeclaration 1a29

A ®"specifiedjitablejsdeclaration consists of a
*specifieditablesheading usually followed by a
*specifieditablejbody, 1a29a

o1 As distinguished from the ordinary table for which

the compiler determines the size and composition of an

entry, & specified tabje is one for which the entry is
completely described by the user, Entry specification is
performed by the contents of both the

*specifieditabletheading and the "specifieditableibody, 1a2%a1

7,30 “SpecifiediTableiHeading 1a30

The "specifieditableiheading contains information necessary
to name a specified table and describe its entry makeup, 1a30a

.1 Every table must be pamed, The "npame becomes a
"tablejname, fadoal

«2 The "environmentalispecifier, "allocationispecifier,
®*allocationtincrement, *dimensiontlist,

*structurejspecifier, and "constantilist all function in

the same way they did in the ®“ordinaryitablegheading,

They determine the unit of allocation, permanence,
dimensionality, extent in each dimension, structure, and
initialization values of the table, They were reviewed

in the discussion of the “ordinaryitablegheading

sybseguent to being individyally introduced and need no

further explanation at this point, 1a3oaz

+3 The size of an entry of a specified table and perhaps
its disposition within a computer word is described by a
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*numbeér or series of “"numbers, If the table is of
parallel or serial structure, the “wordsipersentry must
be scripted as a *"number to tell how many computer words
are occupied by each entry, For a tightly structured
table the entries are located within a computer word by
one, two, or three "numbers, ®Bitsjiperientry gives the
size of an entry in bits, The size must be no greater
than the size of a computer word, “Bitinumber gives the
position within the word of the first bit of the first
entry (in each word), It defaults to zero,
"Entriestiperiword tells how many entries go in each word,
This mMyst be compatible with the packingispecifier (which
defaults to "dense"), If the third *numper is absent, it
defaults to the maximuym possible in light of the other
twe "numbers and the ®"packingispecifier, 1a3oal

«4 The ®"packingispecifier may occur in two places within
the "specifieditanlesheading, The first occurrence is
connected with the disposition of an entry of a tightly
structured table, The second is concerned with the
®{temidescription which may optionally occur within the
*specifieditablerneading, The ®packingispecifier does
not serve as a default value for items of the table, The
actual packing of the tightly structured entry is
accomplished by the *bitsiperjentry, "bitinumber, and
"entriesiperiword values and is only described by the
"packingispecifier, The "packingispecifier must be an
accurate description of the location of the entry in a
computer word judged in terms of any conyenience the
computer provides to access parts of a word) otherwise
unauthorized yse of surrounding bits may occur, The
default value for the packing of tightly structured
entries is dense, fa3oad

+5 An item of the same "name as the table can be
declared within the "specifiedjtablegheading, An
"itemidescription, optional "packingispecifier, and
location information serve to declare the item, The
various components declaring the item function in the
sare way as in the "specifiedjtablesitemideclaration (see
Section 7,31,3), 1If an item is declared by the
*specifieditablegheading then the “tablejdeclaration is
judged complete and there can be no accompanying
*specifiedstabjejbody, If the item is decjlared, then the
"tablegname can be used as a "“tablejvariable; otherwise,
suech & reference means a reference to an "entryivariable, 1a30as

16 The "specifieditabletheading terminates with a
"semicolon, 1allae
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7.31

*SpecifiediTableiBody

The *"specifieditableibody follows “specifieditabletheadings
that do not declare items, It declares those items which
make up an entry of the named specified table,

7,32

o1 The ®specifieditabletbody resembles the
"ordinaryitabletbody, It can consist of a single
"nullsdeclaration, Also, the ®specifiedjtablejsbody may
either be a single "specifieditableiitemgdeclaration or
several of them collected as a compouynd “declaration by
the "primitives _BEGIN and .END,
“specifieditablesitemideclarations include information to
position the {tems within an entryj no
®"subordinatejoverlayideclarations are allowed,
Regardless of positioning information in the
"specifieditablesbody, the entry size is taken from the
declared size as specified in the
*specifiedptabletheading,

22 The ®"specifiedttabletitemideclaration is discussed in
brief below, The discyssion is deriyved from an earlier
more complete discussion of *itemideclarations (see
Section 7,19),

+3 More than one "iteminame can be included yet all
items named have exact]ly the sameé attribytes and occupy
the same position in an entry, The *itemidescription
gives the type, size and precision of the item, The
®packingispecifier tells how the item {s to be accessed
and defaylts to dense, The "bitinymber and “"wordinumber
jocate the item within an entry of the table; for tight
structyred tables the ®"wordinumber must be suppressed,
The ®"constanttlist can provide initial values for the
item if the table is in reserve,

4 The positioning information for an item cap be
incompatible with the entry size as specified in the
*specifieditablegheading, 710 what extent this can have
any meaning is system dependent, It is possible that for
entries within one row of a serial table and within one
allocation submanifold (and not too near the end of the
row) reference to an item declared to be beyond the size
of an entry may just utilize space in the following entry
or entries in a straightforward manner,

"DatatBlockiDeclaration

39

30808

1a3y

1a3dia

faldlal

fa3ia2

1a3la3l

1a3lad

1a32




RJC 28=MAYw74 07312 30808

J73 Chapter? Edit

A data block i{s a convenient structure for grouping and
allocating simple items, tables and other data blocks, 1a32a

«1 The "environmentalispecifier and
“*allocationispecifier function the same as in other
®"dataideclarations, If neither is present, the data
block is environmental to the program and in reserve,

The "environmentalispecifier can make the data block less
permanent by declaring it to be private to some
encompassing procedure or program, The
*allocationispecifier can provide controlled allocation
for the data block, In this case, space is only
allocated to the data block dynamically in response to
instructions within the object program and every
reference to the data block or to the data declared
within it requires resolution {n terms of either an
implicit or explicit pointer, 1a32al

«2 Controlled allocation and restricted permanence
cannot be attempted individually by elements of the data
bleck, These specifications must be made collectively
for the data block as a whole, Additionally, for tables
declared within a data block, the ®lowergbounds and
. *upperibounds for all its dimensions must be constant, 1a32a2

+3 The items, tables and data blocks declared within

this "dataiblockideclaration make yp the associated data

block, The order of occurrence of the “"datajdeclarations

does not imply the order of allocation for the assoclated

structures, Unless otherwise directed by an

®*independentioverlayjdeclaration, the compiler is free to

allocate space in a manner it considers convenient and

efficient, 1In all cases, allocation of all elements of a

data bloeck is fixed and contiguous, Reference to an

element within the data block always causes its relative

position within the data block to be added to either the

fixed location of the data block or to the value of the .

data block pointer, in the case of a controlled

allocation data block, effective at the point of |

reference, 1a32a3 :
|

+4 “Independentjoverlaytdeclarations can be used within
the "dataiblockideclaration to arrange the named data
structures of the data block, An ®"overlaytdeclaration
within a “"dataiblockjideclaration is restricted to
arranging elements declared within the data blocky it
cannot attempt to relate the data block to external
members of the environment and is, therefore, prohibited
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from mentiening any named data structures that are not
declared within the “dataiblockideclaration, 1a32a4

7,33 *“IndependentjOverlaytDeclaration 1a33

The "independentioverlayjdeclaration may be used to specify

the relative allocation of data within a data block or in

fixed allocation storage, It may alsc servVe to specify the
allocation of data to "absolute locations," The meaning of

an "apsolute location" i{s system dependent, It may be truly
absolute, it may be a specific location in a program’s

private environment, or it may depend on the specific

address whether it is private or truly absolute, 1a33a

«1 Just as there are data structures==data blocks,
tables, and itemsw=associated with
*datajblocktdeclarations, ®"tabletdeclarations, and
»iremideclarations, so can there be thought to be overlay
structures associated with the various components of
*independentjoverlaytdeclarations, When the data
structures referenced by the
*{ndependentjoverlaytdeclaration are materialized in
sterage they give rise to overlay structures known by
similar words in English rather then in the italicized
metalanguage, Thus, we have overlay element for
»independentjoverlayselement, overlay string for
*{ndependentioverlayistring, and oyerlay expression for
*{ndependentjoverlaysexpression, As will be seen, some
overlay structures are also data Structures and some have
no counterpart data structure, Other overlay structures
express a necessary relationship Of data structures, 1a3ial

+2 An oyerlay element has a length that is measured in
words, The jength of an overlay element that {s
referenced as a "dataihlockiname, ®"tablejname, Or
*simpletitemtname is the length of the associated data
structure, An oyerlay element that is a “spacer, on the
other hand, serves to define an overlay structure that is
pure length, The length assoclated with a "spacer 1is the
number of words equal to the valuye of the *spacer, There
{8 no data structure associated with a "spacer; the
*number simply defines a length that is used to space
other overlay structures in storage, An overlay element
designated as an "independentioverlayiexpression in
*"parentheses has the same length as the associated
overlay expression, 1a33a2

,3 An "independenttoverlayistring expresses a required
reutmnsnm of the space allocated to the structures
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assoclated with the ®"independentioverlayielements it
comprises, The overlay structure associated with each
*independentioverlayjelement following a "comma is
allocated storage space following that allocated the
overlay structure associated with the
*independentioverlayjelement preceding the same “comma,
In the case of "independentjoverlayjelements that are
*spacers, there {s no data structure to pbe allocated)
however, space is left in the allocation process egual to
the length expressed by the ®spacer, Thys, an oyerlay
string also has length and its length {8 the sym of the
1engths of the overlay elements, 1a33a3

«4 An "independentioverlayjexpression usually expresses

the reguirement that different data share storage space,

The overlay structures associated with two or more
*independentioverlayistrings connected with "colons are
allocated storage space so that they begin with the same

word, Thus, the length of an overlay expression is the

length of the longest overlay string it contains, 1a33ad

«5 Note that the relationships in a complex
*independentioverlaysexpression do not require, in this
partial example} 1a33as

008 ) TLS 1a33aSa

that .T15 immediately follows 75, It may be that the

overlay string associated with some

*independentjoverlaysstring in the
*independentjoverlayjexpression in ®"parentheses is longer

than the one ending with _T5, .T15 immediately follows

the longest overlay string associated with the
*independentjoverlayjexpression {n ®"parentheses, 1a33aé

«6 The absojlute location of data referenced in
®"independentioverlaytdeclarations can be determined in
several ways, Compool data occupy locations assigned
outside the writing and compilation of the program, If a
compool datum is mentioned in an
"independentioverlayideclaration, it thus fixes the
locations of all data mentioned in the same
®"independentioverlaytdeclaration, If the optional
*number or ®“patterniconstant in ®brackets is included in
an "independentioverlayideclaration, it thus fixes (by
whatever meaning the system ascribes to such a "number)
the location of the first overlay element, and therefore
of all overlay eyements, of the
®"independentioverlayjexpression, If any datum mentioned
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in an "independentjoverlayjdeclaration is also mentioned
in an earljer "independentioverlayideclaration, the
previously allocated location fixes the location of all
overlay elements of the current
"independentioverlaytexpression, 1If none of these
constraints are placed on the locations of the data, the
compiler places the entire structure determined by the
relationships of the "independentioverlaytdeclaration in
contiguous locations it considers efficient and
convenient, It does not consider, in assigning these
locations, any data overlaid onto absolute locations, 1a33a?

.7 When the *"independentioverlayideclaration contains
the optional "number or "patterniConstant in “"brackets or
when the leftmost *independentjoverlayielement is a
reference to a compool datum or a datum mentioned in a
previous *independentioverlayideclaration, then
allocation proceeds {n the most obyious way, With the
location of the first overlay element fixed, there
follows sequential alleocation for overlay elements of
each "independentioverlayjstring while overlay strings
themselves share a common origin, HOwever, the reference
point need not appear as the leftmost
*{ndependentioyverlayselement) the "name of a compoocl
datum or a datum referenced in another
*independenttoverlayideclaration may appear as an
internal oy even terminal "independentioverlayielement,
In these casess, the basic allocation relation still holds
but it may now be conceived of as allocating space for
the overlay element on the left of the ®*comma to
imrediately precede that allocated to the overlay element
on the right of the ®comma, 1a33asb

«8 All "independentioverlaytdeclarations that have in
Common the pmention of any particular data, together
define a structure of interrelated data as if they had
all been mentioned in one
*independentjoverlaysdeclaration, Consider, for example,

the three ®independentioverlayideclarations! 1a3da9
OVERLAY AA,100,(BB 1 EE) 1a33a9a
OVERLAY CC,EE,DD)y l1a33a%p
OVERLAY 200,FF,GG t DDy l1a33afc

Although their entire structural relationship cannot be
descrined in a single "independentjoverlayitdeclaration,
they form an interrelated and contiguous block of
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storageswwhich is allocated accordingly, Figure 7«4

depicts the allocation of space to the related structure,

In this diagram the origin for eacn of the
*independentjoverlayjexpressions is represented by an

asterisk, 1a33aio

.9 It is the responsibility of the programmer to avoid
eontradictions duye to these allocation ruyles, A program
is illegal if it regquires the arrangement of data
mentioned in an *independentioverlayideclaration to bpe
allocated different locations, perhaps dye to mention of
two ®"names from a compool in a single
"oyerlayideclaration or the same "name in two
®"overlayjdeciarations with absolute locations, It 1s
{llegal to attempt to relate any data declared to be
independently pointed to, via “overlayideclarations, to
other pointedsto data, to fixed allocation data, or to
absolute locations, 1a3laill

,10 *Indepepndentjoverlayjdeclarations may be used to
relate data blocks, tables and simple items to one
anothér, The entire set of related structures (including
any data blocks containing them), in effect, forms a data
. block, None of the related data structures can be
declared to pe pointed to, within a pointede.to data
block, however, "independentjoverlayjdeclarations are
permitted to influence the arrangement Of the data
declared therein, Any table mentioned in an
"independentioverlayjdeclaration myst haye constant
dirmension bhoynds, 1a33al?2

.11 An effective data block, just like a declared data
plock, has a certain degree of permanence, The
permanence of a declared data block is expressed in the
optional “environmentalispecifier with a default to
reserved, For an effective data block the permanence
derives from the permanence of the contajined data
structures, All the structures of an effective data
block must be at the same level of permanence; i,e,, they
must all be in reserve or all at the privacy level of a
single procedure or program, 1If the effective data block
ereated by one or more *"i{ndependentioverlayideclarations
is to be private to some scope, at least one of the
overlay elements must be declared (by an appropriate
®"environmentalgispecifier) to be private to the selected
scope, Other data elements may, byt need not, be
declared private to that same scope, Non€ may be
declared to be pointed to, None may have a contradictory
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®"environmentalispecifier, "Contradictory" can best be

explained by means Of an examplei
PROC P4y
~BEGIN
LR
PROC P3 IN P4y
=BEGIN
ITEM Q31, Q32 Fy
OVERLAY Q31 3 Q32
e
PROC P2 IN P2y
=BEGIN

. ITEM G21 IN P3 Fy

PROC P13
~BEGIN
ITEM Q11 Fy
OVERLAY G11, Q21, Q31

END

END

END
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1a33a13bs
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END 1a33alic

312 Procedure .P1 contains an
independentjoverlayjdeclaration mention{nd data local te
~P1, =P2, and _P3, respectively, This serves to make
011 private to _pP3, due to its relationship to 031, It
wouyld serve to make _Q21 also private to _P3 except that
the ®“procedureiheading for .P2 makes all the otherwise
defaulted data of P2 private to P2, To avoid the
contradiction, 021 must be declared private to P3, 1In
-P3 there {5 another ®*independentioverlayideclaration
rejating .032 to 031, This adds _032 to the effective
data block containing _@31, _021, and _Q11, Now the
*environmentalispecifier in the ®"procedureiheading for
.P3 makes this effective data block private to _P4, along
with all the otherwise defaylted local data of .P3, This
effective data block can only be at the privacy level of
the unnamed data space of .P3 ==it cannot be affected by
an "environmentalispecifier in a “"datajdeclaration within
~P3 =mpecayse the declaration for 021 specifically
mentions -P3 in its “environmentalispecifier, 1a33ai4

,13 Each “"independentioverlaytdeclaration must occur
within a "programideclaration or "procedyreideclaration
sueh that all the data elements it mentions are local or
outer, but never of an inner or disjoint scope, An
*independentioverlayideclaration occurring in a
*datatblockideclaration is restricted to arranging data
elements declared thereiny it is prohibited from
attempting to rejate the data block to other data
structures through the mention of data structures not in
the data block, Conversely, an
*independentjoverlaytdeclaration cannot attempt to
arrange the data structures collected in a
"datajblockjideclaration unless it too is contained
therein, It can, however, reference a data block or an
element of a data block as a means of controlling the
position of the data block relative to other structures
of the environment, 1a33ails

414 Any optimization done by the compiler will take

cognizance of the relationships among the elements of

program data established by ®overlayideclarations, The
relatedness of all data connected through relationships

to "datajnames mentioned in more than one

*overlayideclaration is recognized, but no cognizance is

taken of relatedness due to the following circumstances, la3lailé

a, Interferepnce is ,Bsijpnot,B=0j recognized if it
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7,34

arises out of two data structures being independently
overlaid on absolute locations, fa3lalsa

b, Interference of proaram data overlajid on absolute
locations with system data, with data belonging to
independent, concurrently operating programs, or with

data the compiler allocates is ,Bzijnot,B=0;

recodnized, 1a3laibdp

similarly, it is the programmer’s responsibility, with
regard to pointedsto data, to make sure that the pointer
values do not cause interference, The compiler, of
course, recognizes interference among overlaid data in a

pointedeto data block or table, Example; 1ad3aly
OVERLAY [ 0 ) ALPHA 1§ 100, BETA; 1a33alva
OVERLAY [ 100 ) GAMMA  DELTA, EPSILON} 1a33al7p
OVERLAY ZETA, (ETA 3 EPSILON)) 1ai3alve

interference of .ZETA with ~DELTA and .,GAMMA {is

recoanized, but not so the interference with .BETA,

Interference of _ALPHA with system data at zero is

B21)not ,B=0; recognized, 1a33a1s8

*"DefineiDeclaration 1a34

The "definetdeclaration provides the means to manipulate the
source program at compile time, 1adda

21 The ®“defineiname myst not occur within the
*gdefinition, in such a manner as to cause recursive
®"definitioniinyocation (see Section 7,34,10), The
following example shows the uyse of an unusuajl
*definetdeclaration containing its own *name but not

leading to recursive invocationt laddal
ITEM FLIP U 3 laldala
PROC TRIP fa3dailbp
BEGIN DEFINE FLIP " END FLIP " , 1addalc
ALPHA = BETA ## GAMMA ) laddald

FLIP = DELTA / EPSILON 1a34ate

Subsequent references to the "definejname beyond the
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terminating "semicolon, within the scope of the
*definetdeclaration, are treated asg invocations of the
associated "definition, Invoking a *definition causes

the compiler to substitute the “"definition for the

*definetname in the source program, Logically,
*definetdeclarations are of two kindst those with and

those without *formalidefinejparameters, After

developing a few notions central to the concept of
*definetdeclaration, the following sections specify first

one and then the other, 1al4da2

+2 A “comment is not permitted between the “defineiname

and the “definition, Since the same "ideogram is used to
delimit both a "comment and a “definition, the compiler

will confyse one for the other and be unable to detect

the error, faldal

«3 “Definition means any string of JOVIAL “symbols, Two
exceptions are necessary to maxe this ruje complete, Use |
of the "quotationimark and use of the “exclamationipoint

are restricted within a "definition, Restrictions are

necessary because these “ideograms are a part of the

syntax of the “definition, f1a3dad

+4 A single "guotationimark is not permitted within a
*definition, This is an "ideogram signaling the end of
the "definition so its occuyrrence within the “definition
is 11legal, Therefore, a convention is necessary which
allows the inclusion of “quotationimarks in a
*definition, The convention is this; each
"quotationimark desired in the “"definition should be
scripted as two “guotationgmarks, Upon
*definitiontinvocation, the processing ajgorithms reduce
all sequences of ®“guotationgmarks, If, {n & sequence of
«N “gquotationimarks, .n 15 an even nymber, then .n/2
®"quotationimarks are copied from the “"definition, If N
is an odd number, .(ne1)/2 "guotationimarks are copied
from the ®"definition and the odd one is interpreted as
the end of the “definition, An important application of
the use of "quotationimarks arises in those cases where a
mdefinition which must be bracketed by “quotationimarks
fusually an instance of an “"actualjdefinejparameter)
occurs in a "definition, The additional “"quotationimarks
at each successive level of nesting permit the proper
matching of *quotationsmarks as dejimiters, fa3dab

5 The use of a single "exclamationjpoint within a

*definition {s restricted to the identifjcation of
"formadjidefinejparameters (see Section 7,34,16),
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However, in a way similar to that for "quotationimarks, a
convention has been established to allow the use of
"exclamationtpoints in a "definition, Each desired
*exclamationgpoint that does not identify a
*formalidefinesparameter should be scripted as two, At
invocation, strings of “exclamationipoints are halved as

they éare copied, 1aldaé

6 "Defineinames have scope, The ryles are, as much as |
possible, the same as for all other declared "names, A [
"definetdeclaration local to any scope is not effective |
in any outer scope, An outer scope “"defineiname is

effective within an inner scope unless there is some

explicit "declaration using that "name in the inner

scope, For example, i{f _AA is a "defineiname in an outer

scopes then declaring _AA as a "name in an

"{temideclaration or a "nametdeclaration in an inner

scope overrides the use of .AA as a “definetname in the

inner scopej decjaring .AA in a "defineideclaration in

the inner scope is a "definition of _AA effective for the

inner scope only and having no effect on the ®definition

of AA for the ouyter scope, 1a3da?’

.7 There 15 no redefinition and removal of definitions,
In no instance is a ®"name permitted to have more than one
meaning within a particular scope, Neither can a
firstelevel ®*procedyretname be the same as a main scope
*definetname, since the *"procedureiname has main scope,

A main scope "{teminame cannot be the same as a main
scope "definesname, The recognition of a declarative
*primitive renders an immediately following "name an
error if that ®"name is the "name associated with any
*declaration (including a "defineideclaration) in the
same scope, This does ,B={jnot,B=0; preyent the
*definitiontinvocation of a “defineiname which causes the
introdyction of any declarative "primitiye, 1a34ab

«8 A main scope “"statementiname cannot be the same as a

main scope “"definetname, but the attempt to name a

"statement following the "definejdeclaration is not

treated as ap error, It is treated as ap invocation of

the ®definition, The "namejdeclaration (see Section

7,35) is provided to allow an inn€r scope ®statementiname

to duplicate the spelling of an outer scope “definejname

and still be treated as a “declaration Of a new local
®statementiname rather thap as a "definitioniinvocation

of an outer scope “definition, 1a34a9

«9 No "defineinames are permitted in a
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"procedureideclaration between the ®*primitive _PROC and

the first terminating "semicolon, It is not always

possible to differentiate between intended
*definitiontinvocations and the "names of
*formaliinputiparameters and *formaljoutputiparameters of

the "procedureideclarations, Therefore, to avoid such
ambiguities it is necessary to make “defineinames illegal

in that range, 1a34alo

«10 The occurrence of a “"definitioniinvocation cauyses

the "definition ¢t0 be substituted for the

"definitionsinyocation in the soyrce code of the
*programideclaration, 1a3dayy

211 "pefinition means the same here as it does in a

*definetdeclaration, 1In most cases, the bracketing

*guotationimarks are optional, but if the “"definition

contains one or more “commas or "rightiparentheses they

are mandatory, While it is generally permitted for

®"definitioniinvocations to supply punctuation for source

"statements and “declarations, that freedom is not

allowed within "definitioniinvocations themselves or in :

"actualidefinetparameters, The ®"parentheses which l
. delimit the ®actyalidefineiparameters and the “"commas :

which separate the “actualidefineiparameters must not

derive from ~definitioniinvocations, For example, :

~DFNAM(ZZ,BB) may be a legal ®"definitioniinvocation but

DEFINE COMMA ","; DFNAM(AA COMMA BB) is an illegal |

sequence, This does not, of course, restrict a |

*definition from containing impedded “definegnames but l

they are not recognized as “definitioniinvocations until

the "definition {s processed as source code, 1aldal2

existing external to the current program, Either a

compool, a library, or both may include *definitions that

are to be associated with ®names as if through the use of
~DEFINE, All such external *defineinames must be

introduced to the program by the "compooltdirective, 1add4ali

I
|
|
12 A "definitipgniinvocation may refer to "definitions l

2«13 A ®"defineiname {s not considered to be a
“definitioniinvocation where it oCcurs as part of another
®*symbol such as a *"comment, ®*charactericonstant,
®"statussconstant or ®"name, A ®"definitioniinvocation may
oceur {n another ®"definition even before {ts own
“"definejdeclarationy however, it is not recognized as a
“definitioniinvocation except when the encompassing
"definition s invoked and the substituted string of
®*symbols is examined as source code, Then the embedded
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*definitioniinvocation invokes its own “"definition, Of
course, eircular or recursive *definitions are not
permitted, 1a34a14

.14 Whepn a "definitioniinvocation occurs other than in a
*definition, the associated "definjtions are substituted,
For a ®defineiname without *“formalidefineiparameters,
there (s only one ®"definition and it is simply
substituted for the *name, 1f the “definition contains
sequences of two or more “guotationimarks or two or more
"exclamationgpoints in juxtaposition, one "mark is
deleted from each pair of such "marks during
sybstitution, The resulting string of "symbols may
include "definitionsiinvocations for which substitutions
are made as this ®definition is processed as source code,

1a34ais

.15 An example of "defineideclarations without
®formalidefineiparameters and their use isi 1a34a16
DEFINE ALPHA " BETA ¢+ 2 " ) 1a34alba
DEFINE BETA " GAMMA + 3 " 1a3dailéb
DELTA = ALPHA + BETA 1aldalé6c
The above seguence of code has the same effect asi la3dal’
DELTA = GAMMA + 3 + 2 ¢+ GAMMA + 3 1a34alja

16 Within a 1ist of "formalsdefinejparameters a "letter
méy oCcur onily once, Conseguently, a "defjinejdec)aratjon
cannot have more than 26 ®"parameters, A correspondence
is established between the ®actualidefineiparameters of a
®definitioniinvocation and these
®formalidefineiparameters, Occurrence Of the ®letters as
“parameters in the “"definition must bhe preceded by an
"exclamationipoint, They then indicate where the
corresponding “actuajidefinejparameters are to be

ingserted in the *definition, Examples! la34ais
DEFINE INC (X) "IX =5 |X + 1 ") fa3d4alsa
INC (ABC) 1a3dalsb
15 no¥ eguivalent toi 1a34a19
ABC = ABC + 1 1a3daiva

The ®*semicolon within the "definition i5 not required;
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however, it affects the proper way to invoke the

"definetname 1a34a20
INC (PDQ) 1al4a20a

yieldsy 1a34a21
PDG = PDG + 1 1 1a3d4a2la

with an extra *semicolon, in this case standing for a

*"nullistatement, 1a3d4a22
DEFINE GOING (F,G,K) " FOR K(IF BY |G UNTIL K>|K); " ;

1a3l4a22a

Substitution would not be made for the .F in .FOR or for

the first and second _K*s because they are not preceded

by “exclamationipoints, l1a34az3

.17 BSubstitution of the ®actualidefinejparameter for the
“formalidefineiparameter neither removes nor adds
significant *"spaces that may lead or trajl the
sformalidefinetparameter so that juxtapoOsition of other
*signs in the "definition with the substituted
*actualidefinetparameter can create ®"symbols from the

combination, Example: 1a3dazq
DEFINE TDEC (AsB,CyD) 1a3d4a24a
"TABLE 1A ([18,ICeiD] P Ny 1a3da24p
BEGIN |AF1 F » F2IA F ) END " 1al4al2dc

The ®*definitiontinvocation 1a34a2s
TDEC (RX+sS5,ALPHA, "4,BETA") ) fal34a2s5a
would cause the resulting string l1a34azé
TABLE RX (5,ALPHA,4,BETA) P N j 1a3da2é6a
BEGIN RXF1 F 3 F2RX F ) END 1a34a26b

Leading or trailing "spaces with the

®actualjdefinejparameter are omitted upnless the
®actualidefinesparameter is delimited by

"quotationimarks, In that case, &)l "signs within the
delimiting *marks, including leading and trailing

®spaces, form the string to be substituted for the
®*formalidefinejparameter, 1a34a27
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.18 A "definitiontinvocation must not be used to create
*symbols by juxtaposing the “definition with the ®"symbols
preceding or following the invoking ®“defineiname, For

exanmpley fa3d4a2e
DEFINE STAR "a" 3 1a34a28a
A = B STAR# C 1a3da2sb
cannot be used to generate 1a34a29
A=B #2C 1a3d4a29a

Note the distinction between this and the previous case,
®"Symbols can be created by proper positioning of
*formalidefinesparameters within a "definition but

®*symbols cannot be created by juxtaposition of a string

of ®*characters substituted for a “"definitiontinvocation

within the immediate environment Of the

"definitioniinvocation, 1a34a30

.19 Wnen a “defineideclaration contains a list ot
*formajtdefinesparameters it is invoked by using a
*definitiontinvocation which includes
*actyalidefinetparameters, The ®definetname is, of
course, the matching key, The *definitions in the list
of ®"actyalidefinejparameters are matched with the
*j1etters in the 1ist of “"formaljdefinesparameters, There
myst not be more ®actualidefinetparameters than there are
*formalidefinesparameters, “Commas must be uysed as
needed to indicate missing “actualidefinetparameters
where the temporary “definition 0f the corresponding
*fermaljdefinetparameter isto be a null string, In any
case, it the *definetdeclaration is parameterized, any
corresponding ®"definitioniinyvocations must include the
*parentheses, For example, in each of the
®*definitioniinvocations .DgF1() and _DEF3(,AA,BB) a null
stringd is to be substituted for the first
®*fermalidefinesparameter, and {n the invocation
~DEF3(XX,¥Y,) @ null string is to be substituted for the
third “formalidefinetparameter, Note that DEFI(" ") is
necessary to cayse a "space to be suybstityted for the
“forpajjdefinesparameter, The mechanism at
*definitioniinyvocation when there are "parameters can be
considered as the following steps! 1a3da3l

a, A copy is made of the “definition corresponding to

the "defineiname, Sequences of two Or more
"guotationimarks or two or more ®"exclamationipoints
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are halved during the copying, The processing of
other "definitiontinvocations is postponed until step
e, fa34aila

b, The "formalidefinejparameters beCome temporary
*definej;names with temporary “definitions,

corresponding by position, from the list of
"actualidefineiparameters, 1a3d4ailp

¢, The temporary “definitions corresponding to the
“"formaltdefineiparameters replace the occurrences of

those “formalidefineiparameters in the copy,

Seguences of two or more “guotationimarks or two or

more "exclamationipoints in the temporary “definitions

are halved during the replacement, 1ad4alilce

d, The modified copy replaces the
*definitiontinvocation, 1al3daldid

e, The resulting string of “symbols is processed as

source code, If {t contains "definitioniinvocations,

the substitutions are made at this time, The

occyrrence of "definitioniinvocations with “parameters

leads back to step a, 1a3d4aldte

220 The following example showing the use Of a
*definejdeclaration with “"formalsdefinetparameters makes

yse 0f preyioys examples giyven i{n Section 7,34,15,

Consider the foljowing additional ®"defineideclarations: 1a3d4a32

DEFINE ASSIGN "s" 1al4al2a
DEFINE MAX (A, By C) 1a34ai2p
"IC ASSIGN |A 3 IF IC < |B 3 |C ASSIGN B ) " 3 1a3d4aize

and a *definitioniinvocationi 1a3dail
MAX ( ALPHA , "ARCTAN(CAA,BB)" , Fi1 ) ) 1a3daldia

Recognition of the "definitiontinvocation of MAX results
in the following processing, First, according to step

7,34,19a, a copy of the "definition is made, 1a34a34
1C ASSIGN A 1ald4alqa
IF IC < |B fa3daisb
IC ASSIGN B faldaiqce
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By step b, the following associations are madei 1a34ais
~A 15 associated with LALPHA 1al4aidSa
-8 1is associated with _ARCTAN(CAA,BB) 1a34adsp
-C 18 associated with _F1 fadgqaisc

By steép ¢, replacement is made in the copy and by d, the
copy replaces the "definitjontinvocation in the source

stream, 1a34als
F1 ASSIGN ALPHA ) 1a3dal3sa
IF F1 < ARCTAN(AA,BB) 1aiqaided
F1 ASSIGN ARCTANC(CAA,BB) ; 1a3j4aie6c

Following the substitution, the “definitjon is processed
as sourcey by step e, with the remaining
*definitiontinvocations recoanized and resolved as

followst 1a34a37

‘ F1 = GAMMA + 3 + 2 ) 1al4ald’a
IF F1 < ARCTAN(AA,BB) 1a34a37p

F1 = ARCTANCAA,BB) 1a3jdald’e

121 The following example illustrates the use of
seguences of two or more “guotationimarks as delimiters

of "definitions: 1a34ais
DEFINE FUNC(A, B) “(lA + IB)/2" 1aldaliga
DEFINE ARCFUNC "FUNC(AL, ""ARCTAN(A2,A3)"")" , 1a34a38b
XX=ARCFUNC 1a34aldsc
This Myst be done in two stages and yields firsti 1a34a3i9
XX=FUNC(A1, "ARCTAN(A2,A3)") 1a34ald%a
and finally: 1a3d4a4o0
XX=(A1 + ARCTAN(CA2,A3))/2 } 1al4adoa

22 Muyltiple, bracketing ®"quotationimarks are also
‘ required if a "definetdeclaration occurs in the
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®definition of another ®definesdeclaration, 1In such a
case, the including *definejdeclaration may be invoked
only once in any scope (unless the included “defineiname
is modified by an “actyalidefinejparameter), More than

one such use would be an attempt to redeclare the
included "definejname,

7.35 "“NameiDeclaration

The ®"nameideclaration is a scoping mechanism, It provides

the means of clarifying the intended scope for
*procedureinames and ®"statementinames,

.1 The "nametdeclaration can occur in any scope, In the

main scope it occurs as a part of an

*externalideclaration (see Chapter 9), In this usage, it
designates ®"statementinames that are either referenced or

declared in the current program as being of external
scope, As a part of the ®"externalideclaration this
*declaration is preceded by either of the ®"primitives
~REF Or _DEF,

+2 In an inner scoPe, the "nametdeclaration resolyes any

possibieé conflicts between joca) “statementi and

*procedurejnames and ouyter scope “definejnames, Since

the "declaration 0f local “statementinames and the
invocation of local procedures are not introduced by

defining "primitives, it is necessary to be able to make

a distinction between this use of a "name and the
invocation of an outerescope “definition with a
similarily spelled ®"defineiname, To avoid such
conflicts, ®"procedureinames for procedures that are

referenced before they are declared and *statementinames

can be listed {n a *nameideclaration,
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A Vote for the Filter Restructuring election

I donft know {f my vote counts since my opportynities to use NLS will

be severely restricted inn the future, but I vote fOr method 2 in the
Filter Restructure election, I am sending this to you because I

suspect that it may not get through the OFFICE=1 feedback mechanism, 1
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significant contributions to USAF operation systems or capabilities,
Information Processing
RADC/1S, over the past ten years, has been conducting an
exploratory and an advanced development program in computer
software whiech has been aimed at improving the performance and
reducing the cost of the data processing portion of Air Force
operational systems, The following represents some of the

significant contributions that have been generated by RADC/IS,
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The design and implementation of the DATA Management System
DM=1 (Data Manager) was completed, The DM=l system is
extremely flexible in design, i{s programmed in a higher order
language (JOVIAL) and its overall design contains the best
features of many other systems, From DMel will come many of
the items that will aid in the future Data Management System
acquisition, such as complete separation of logical and
physical files and a library service which will allow
application program generation from a pool of common processes,
The Reliability Apalysis Information System (RACIS) is the
principle DOD activity for one collection, storage, analysis
and dissemination of information and experience data bearing on
the reliability of microelectronics, This system, whiech runs
on the Honeywell 600/6000 computers has been implemented for
the Reliability Analysis Information System (RACIS), A subset
of RACIS applications are currently being processed through the

DM={ software,
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RADC was the first military environment to implement the ARPA
sponsored Multics operating system, This
beyondetheésstates0fu«thesArt software, which represents a
potentiaj)ly powerfu) interactive computer environment, was
tested and evaluated in the RADC computer facility, The
results of this in house evaluation are recorded in RADC
TR=71#121, "RADC/MULTICS EVALUATIQN," The work emphasized the
advantages MULTICS provides over conventional operating systems
in the areas of data managdement, security and protection,
reésource sharing and manipujation of large files on the order
of 30 milliion words, This RADC study had a major impact in
providing a solution to an urgent requirement for a powerful
interactive data processing system to support the Assistant
secretary of Defense (system Analysis), RADC personne)l gave
technical assistance to the Air Force Data Services Center who
had prime responsibility to satisfy this requirement, The
solution was provided by the installation of a complete MULTICS
system at the Air Force Data Service Center, Pentagon, RADC,
in its continuing study of MULTICS completed the design and
implementation of a set of tools to be used to construct data
management functions in the MULTICS environment, The tools

provide a development framework in the DMS functional areas of
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storage management, process control, access contro)l and related
maintenance operations, One of the products of this work is
the GCOS/MULTICS File Transfer Facility to be ysed at the Air
Force Data Services Center to convert their GCOS computing load
to the newly implemented MULTICS system, The toOls are
currently being uysed in the design of a secure data management

within a MULTICS environment,
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The Joint Tecnical Support Activity requested RADC to pursue
research studies to determine adequate testing procedures for
testing future releases of WWMCCS and assoclated software
packages, Three studies were completed and methodologies were
provided for: 4imbedding software monitors for data collection,
stating user requirements consistent with DMS technology,
testing security and restart/recovery featuyres of a DMS, These
efforts are impacting the community of WWMCCS users by allowing
users to collect data down to the level of the operating
system, tO analyze the DMS gynctional atgributes against their
operational requirements and to assist in evaluating the
security of their operational environment, The experience
gained by RADC personnel through these and other efforts had a
major impact on the HQG AF directive that RADC be designated the
technical laboratory for providing technical support to AF

WWMCCS sites,
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An investigation was comMpleted which integrated the transaction
processor (a newly provided executive service of GCOS) to the
DM=1 data management system to provide a myultisuser, priority
driven capability for access to the DMw=i, The significance of
this experiment is that it established the fact that a large
computer program executing in a GCnS environment could be made
adaptable to varying user reguirements, It also provided a
basic framework in which the real=time processing reguirements
of several Air Force operational systems could be studied, in
order to provide practical solutions, This work has become
part of the technical strategy being employed by RADC for the
Air Force Data Design Center in their responsinility for

providing standard computer packages £fOr the Air Force WWMCCS

sites,
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The RADC developed FEMIS system was implemented to proyide an
on=line capability for the Air Force Communication Services
(AFCS) management information system called EIMS (Engineering
Installation Management System), The EIM system was previously
operated in a computer batch environment which could only
provide pisweekly standard formatted printouts, Basically,
while the data was available in the compyter system, management
was unable to extract it on an as=required basis, Information
necessary to answer a specific guestion had to be weeded out of
an array of from one to some 85 formatted prodycts depending on
the particular data desired, The RADC onwline sSystem accepted
all of the EIMS data and provided the capability to extract
specific information ag needed, The system was service tested
with NCA's engineering and installation/maintenance program
(which includes the Northern United States, European, and
Alaskan Engineering) to assure the systeps capability,
flexibility and responsiveness to satisfy management
requirements, The system worked so well that the entire AFCS
EMIS master file was fed into the computer, All AFCS
sub=commands have a direct or indirect access to the EIMS
Retrieval System, Commands in the continental United States

have directed linesg to the computer, Pacific and European
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communication Areas must go through AFCS to obtain retrieval

information,
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An f{nehouse study directed by HQ USAF (ACD) was completed to
determine the capabilities of Honeywell®s Extended Instruction
set (EIS) which was being proposed as an addition to the WWMCCS
computers, The study which resulted {n two reports "EIS and
Hardware Compatability Study", and "Effectiveness of WWMCCS
operating System on H/600" had a major impact on the final
decision by the HG USAF and the Joint Technical Support
Activity to upgrade all Alr Force WWMCCS computers and all
other WWMCCS computers to processors containing the Extended
Instryction Set, The results provided by RADC indicated that)
(1) both execution time and nuymber of required instructions
for Cobo)l programs decreased approximately 20% using EIS, (2)
EIS would have potential benefit for other high leyel languages
programs (FORTRAN and JOVIAL), and (3) the patch version of
the WWMCCS operating system which normally executes on the

H/6000 computer could also be executed on the H/600 computer,
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TIPI

The Tactical Information Processing and Interpretation Systen {
(TIPI) is aimed at providing a mobile enyironment for the

gathering, processing, and dissemination of tactical

intelligence, The effort is jointly sponsored by the USAF and

the US Marine Corps, Personnel from the Information Processing

Branch (RADC) provided support to all major components of the

TIPI system, These included the Operating System, JOVIAL

Language Compiler, and Data Management System, The extent of

this effort encompassed all phases of the program development

from the evaluation of bidder’s proposals through the design

and implementation of system software,
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ANOL

The SEMANOL (SEMANtics Oriented Language) System and a SEMANOL
description of the JnVIAL/J3 programming language was delivered
to RADC under Contract F30602«72«C«0047, The SEMANOL System
consists of a meta=language called SEMANOL, which {5 capable of
describing both the complete syntax and semantics of a
programming langyage, and an interpreter which is capable of
processing that description to produce a processor for the
language descriped, Heretofore, no meta=language existed which
could unambiguously and completely specify the total syntax and
semantics of a programming language and yet be readable by
laymen with minimal instruction, 1In the past, language
specifications were written in natural languades, which are
very ambiguous, and the specifications were open to personal
interpretation, 1This jed to drastic differepnces in any one
language's compilers, The language processor produced by the
SEMANOL System, although too inefficient for production use,
can be used to test the SEMANQL description of the language,
serve as an {nterpretation standard which compilers must match,
and check out the impact of proposed changes to the janguage,
SEMANOL was used to described JOVIAL/J3 as literally specified
in AFM 100=24, and proved {ts worth by easily pointing out

several ambiguities and incompletely specified portions, some

11
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of which were known and some not previously brought out, It is

hoped that SEMANOL will become widely used in the specification
of programming languages so that language implementations will

be more consistent and transferability of software increased,

12
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The USN Fleet Combat Direction Systems Support Activity
(FCDSSA) San Diego, California, is pursuing a definition and
test of CMS=2, a JOVIAL derivative language, via the SEMANOL
metawlanguade developed for RADC by TRW Systems Group, Redondo
Beach, California, The definition of CMs»2 is being handled
under a separate Naval procurement from the current RADC
SEMANOL/J73 effort, From RADC’s viewpoint, the Naval work is
an excellent testbed for SEMANOL; it can help flag potential
problem areas in the SEMANOL language or the Hw=635 hosted
interpreter not currently recognized as lacking in universality

among computer programs,

13
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IAL=J=73

AFM 100#24, the Air Force language specification for JOVIAL/J3,
was pyblished in 1967 and described a dialect of JOVIAL, called
J3, which first appeared in early 1963, By mid 1969, it was
officially recognized that J3, which was designed for "second
generation" computer hardware, had inherent problems which made
it both impossible to completely implement on a modern computer
system and unable to take advantage of the power Of new
hardware, In addition, J3 lacked certain capapilities reguired
by the Air Force Command and Control community, In July 1969,
RADC was given the job of correcting these deficiencies for
JOVIAL as specified in AFM 100=24, A number of meetings were
held and attended by JOVIAL users and language experts in the
hope that AFM 100=24 could be updated to describe a version of
JOVIAL similar to J3 which would correct the deficiencies of
J3, However, when an attempt to incorporate the desired
changes was made by a subcommittee of languyage and compiler
experts, it became immediately evident that to do so would
result in a language that had a grotesque structure and would
be difficult and impractical to implement, It was decided that
rather than produce such a product (a "hodgewpodge" of old
JOVIAL and new concepts), it would be better to make some basic

changes to JOVIAL to accommodate the new language structures,

14
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This was accomplished with the new JOVIAL J73 language,

JOVIAL=J73 has several features which are not in J3 as defined
in AFM 100=24, These features, or the capabilities which they
add to the languyage, were requested by personnel on Government
projects, both present)y using JOVIAL or planning to use
JOVIAL, The following are the major capabilities which
JOVIAL/J73 has over JOVIAL/J3% (a) Conditional and loop
statements Which allow better "structured" programs, (b)
Reentrancy and recursion, (¢) Attribute guidance (d)
Formatting (e) Pointers and programmer core allocation
control, (£f) Alternate entrances to procedures, (g) Negted
. procedures, (h) Macroelike DEFINE statements, (1) External
data, programs, and procedures, (j) Compiler directives, (K)
multisdirensional tables, Since it is intuitively felt by
several prominent computer scientists that structured programs
are less error prone, and these feelings have been partially
backed up with empirica)l resujts, the loop and conditionaj)
statements Of JOVIAL/J3 were modified to permit structured
programming, Reentrancy and recursion were added to make
JOVIAL better suited to building operating systems, compilers,
and data management systems, and taking advantage of
multimprocessing hardware, Attribute guidance enables the

programmer to "override" the standard arithmetic scaling rules

15
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of the compiler without having to resort to a machine oriented
language, The lack of this capability was a popular complaint
against JOVIAL/J3, Formatting enables the programmer to
automatically conyert from character data to0 nhymeric
representations which can be arithmetically operated on or
vicemversa, In addition, it allows the programmer to write or
read an I/0 buffer in any format,

Pointers and programmer core allocation control allow the
programmer himself to "create" additional space in the computer

only when he needs it, and "return" it for other use when he

does not, so that optima)l use may bhe pade of core resources of
the computer system, Alternate entrances to procedures permit }
the programmer to design procedures which have multiple
entrance points so that the same piece of code can accomplish
distinct yet related tasks, Nested procedures allow each
subprogram Or subroutine to be treated the same as a main
program and thus be developed independently of their
subprograms much more easily, Macroslike DEFINE statements
give the programmer the convenience of assembly language macros
in a higher order language and make programs More readable,
External data, programs, and procedures enable the programmer

to build, compile, debug, and maintain his programs in

smallerpieces which are easier to comprehend, Compiler
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directives provide supplemental information to a compiler about
the program being compiled, This information allows the
compiler to produce better obhject code, simplify its job,
provide better debugging aids, etc, Multiedimensional tables
make for arrays of highly structured data, and in this case,
simplified the language by allowing the data type ARRAY to be
eliminated at no loss in capability, JOVIAL/J73 £ills in some
of the programming application gaps of the old standard USAF
programming lanquages; namely JOVIAL/J3, FORTRAN, and COBOL,
It is generally felt that 973 will be adopted by several
nonsCommand and Contro)l related agencies, For instance, the
FAA has expressed a serious interest in developing programs
written in J73 to automate the functions of air traffic

control,

17
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VALIDATION OF THE WWMCCS JOVIAL COMPILER

In March 1972 RADC (1SIS) received a request from CSAF to

conduct the WWMCCS JOVIAL Acceptance Tests for the Joint

Technical Support Activity (JTSA) at Honeywell Information

Systems (HIS), Phoenix, Arfizona, To accomplish this task, the

following steps were taken by RADCy (a) A Joint Acceptance

Test Team was organized consisting of representatives from

RADC, SAC, NORAD, & ADCy (b) A test plan/procedures were

written and distributed to JTSA and all test team

representatives; (¢) The JOVIAL Acceptance Tests were

conducted by RADC, with the assistance of team representatives

and a preliminary report of test results as prepared and

distributedy; (d) A final Test Report ¥as then prepared and

distributed which summarized all test results and included
recommendations on acceptance or rejection of the HIS JOVIAL

compiler,

All test materialse=documentation were furnished to the JTSA and i
plans were made to assist JTSA personnel in conducting their ;
own Acceptance Tests, To insure that the WWMCCS JOVIAL J3 |
compiler (version 50WW) met the requirements, as amended by the |
WWMCCS contract, several classes of tests were develobped which

include; (1) language features (JCVS)) (2) error detection

and reporting) (3) capacity; (4) efficiencyy (5)

18




ELF 29«MAY«74 06320 30822

machine/implementation dependent features; and, (6)
generalized/pther tests, Vvalidation of items in class | was
accomplished through use of the JOVIAL Compiler Validaten
System (JCVS) as debugged and maintained by RADC, JCVS
objectives werej (1) to establish that each language feature {n
AFM 100=24 {s accepted by the compilerjy and (2) to establish
that execution of the resulting source code produces the
correct result(s), Proof of these objectives were indeed
accomplished was obtained by running the JCVS against JOVIAL
compilers on virtually all major computer systems, including
ear)ler versions of the HIS 600 series compiler, Tests in
classes 2,3 vwere procured primarily from NORAD with test
variationssalternatives from RADC, Tests in class 4 were
representative SAC programs ySed for determining efficiency or
code expansion ratio, Class 5 tests were written by RADC and
class 6 by ADC, The complete package of tests has been
docymented and copied in a variety of formats t0 insure ease of
use on other computer systems, The growth of capabiliy at RADC
in JOVIAL compiler validation is particularly significant since
JOVIAL is playing an ever increasing role in computer
languages, The WWMCCS tests are a milestone in that these
tests represent the most thorough analysis of this type ever

conducted on a compiler procured by a Goyvernment agency, Such

19
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documentation and test materjials should serve as a valuable

compiler validation tool in future procurements,

20
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OEd, am journaling this particular item to y then deleting file from
my directoryb

30823




RJC 29=MAY=74 07151 30823

‘ Kenyon Memo to DCLP

ISIM (E, J, Kennedy/X3857)

Requested Engineering Support From RADC For AFBITS

RADC (ISI)

IN TURN

1,

(1s)
(DCLP)

The REQUESTED ENGINEERING SUPPORT FROM RADC FOR AFBITS and the

PROPOSED ISI TASKS have been compared at your reguest and the
following comments are provided for your informationg

a, There appears to be a very close correspondence between the
Task on Information System Science and the proposed ISI Task
USER ACCEPTANCE OF ONwLINE TERMINALS#, However, SubwTask 2 does
not appear to0 be particularly suitable to oyr area of expertise,
For example, t0 make a definitive assessment of the relative
prevalence of forms, to determine if more than one set of text
preparation facility is needed and then to detajl two or more
sets, and finally to correlate these desired capabilities with
existing equipment {s a very labor intensive effort, We do not
have the manpower to pursue labor intensive efforts that are not
directly relevant to our own interests, The alternatives are
thesej) we can collect sych data on a small group of users at
RADC in the course of our normal activities, or we can make more
efticient use of our manpower and manage a contract to meet the
larger objectives of this subtask, It is expected that if the
second choice is made that funds for a contractyal effort would
be made available to IS, A good estimate is that $50K would be
required,

(1) Task » Information System Science

(a) The purpose of this task is to determine the
preferred classes of equipment for typical
administrative applications and to deyelop concepts,
guidelines and criteria for indoctrinating all levels
of Adlr Force personnel in the use of that eguipment,
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(2)

Emphasis must be placed on applications used by
nonwtechnical personnel,

(b) Sub Task 1t Determine the effects of forced use
0f video terminal equipment by non=typists for
preparation of letters, messages and fornms,
Investigate use of formatting ajds and protected
fields on such preparation, The prodyct of Sub Task 1
should be a report detailing problems, solutions,
learning curves, levels of performance attained and,
i1f possible, personality correlations with performance
capabilities, The basic guestion to be answered isi
Can typical Air Force personnel perform these tasks
adequately to conduct daily business using equipment?

(ec) Sub Task 21 Determine the optimum mix of text
preparation capabjilities needed for dayeto=day Alr
Force operations, This should include a definitive
assessment of the relative prevalence of fornms,
letters, messages and documents exceeding ten pages,
If more than one set of text preparation capabilities
is required, detail both sets, If possible, correlate
these desired capabilities with existing standwalone,
shared logie, and computer ajided equipment and
software, RADC role {s formal RTgE support,

USER ACCEPTANCE QF ON=LINE TERMINALS#

(a) Study and evaluation of the deqgree of user
acceptance of the use of oneline interactive terminals
in the performance of daily work, The degree of user
acceptance is to be measured in terms of the ability
to do the work using an oneline terminal, the time
spent in doing it compared to more conventional
methods, and the amount of computer time ysed during
predetermined and regular intervals, In this
evaluation, consideration will be paid to the type of
personnel, their level, ages and other variables that
might be of interest to various efforts onwgoing in
the A{r Force such as the BCM, AFBITS, SADPRw=g85 and
project ADMIN,

(b) FEstimated cost = ,2 MY $10K

b, The Aytomation of Administrative Procedyres and
Correspondence Transmission task is directly in line with two of
the efforts that have already been proposed by ISI and a third

30823




RJC 29«MAY=74 07351 30823

‘ Kenyon Memo to DCLP

task which has not yet been specifically proposed, The two
proposed efforts arej 1, FORMS SYSTEM#* 2,
COST/EFFECTIVENESS#, The third effort, PERSONNEL SUPPORT
ORGANIZATION (PS0O), whiech has not been previous)y discussed,
covers work that {s being done in ISI and it too is directly in
line with the task proposed by ESD, we feel that these efforts
will satisfy the needs of the AFBITS and related programs,

(1) Task = Automation of Administrative Procedures and
Correspondence Transmission

(a) This task should demonstrate the feasibility of
automating typical administrative procedures or parts
of procedyres, Products should include: (1) benefits
achieved in terms of manhour sayings, (2) an
assessment of which procedural steps are amenable to
automation and which are not, and why, (3) an
exposition of regulatory barriers and hierarchical
impediments, (4) a demonstration that adequate
adninistrative controls and audit trails can exist in
such a system, and (5) an assessment of operator and
user response to automated procedures, RADC role is
formal RIgE support,

(2) COST/EFFECTIVENESS#

(a) pevelopment and measurement of Methodologies and |
procedyres for doing meaningful work in the Air Force '
environment using oneline interactive terminals and .
texteprocessing systems, Special emphasis will be

placed on the use 0f this techhology in the context of

the problems ynearthed in the BCM, the SADPR=85, and

the AFBITS systemg, and in anticipating the problenms

that will be encoyntered, This will pe done in the

laboratory using existing capability, rather than by

the expenditure of capital fuynds for equipment and the

use of scarce personnel and training resources at a

later time,

(b) Estimated cost » ,3 MY $20K

(3) FORMS SYSTEM#
(a) Development of a system to take care of the great
bulk of the routine, but important work performed in

the Air Force, The work that is, and has been,
performed over the years by the use of forms, Special
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emphasis will pe placed on capturing the data at the
Keystroke, and having done this, to devise the proper
ways of using it to avoid having to copy, extract,
merge, distribute, sort, file, find (unfile), modify
by redoing, and all the other onerous things that
should be done by text processing systems rather than
by hand, These vital functions depend on making the
tools, the terminal and the computer, available at all
levels and particularly to workers, The data base
development depends primarily on the worker, not the
supervisor,

(b) Estimated cost = ,3 MY §70K
(4) PERSONNEL SERVICE ORGANIZATION (PSO)

(a) Develop a Personnel Service Organization (PS0)
that will meet the unique needs of the RADC, as a
prototype of AF PSO's, The organization will provide
the services normally provided by secretarial, and
administrative personnel, and will also provide unigue
services such as inputting textyal material to a

. texteprocessing system, editing, and outputting
textual material, Additionally, {t will capture data
to £f1ill in and print forms, strip data from forms and
routine reports in order to provide inputs for a data
base for later use, In addition, routine reports will
be prepared, using textual material ajlready collected
and available, without the need for key people to do
more than suggest changes and approve the final
result, This will free the creative people from the
more burdensome aspects of their routine activities by
transferring much of the responsibility to the PSO,

(b) Estimated cost = 5,0 MY $100K

NOTEs Much of this time and System cost is
chargeable to specific programs,

€, The task on Information System Security is within the
charter of ESD/MCI, We do not intend to support this task,

(1) Task = Information System Security
(a) Prepare appropriate specifications for security

devices and eguipment needed to handle unclassified
and classified data of all levels within the same
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information system, This specification should address
both data base security and communications security,
Emphasis should be on low cost components, RADC role
is formal RT&E support,

d, The task on Archival Storage Tradeoff Comparison {s an
interesting study that should be performed ysing the most
upetowdate information available on Microfiche systems and
computer memories, RADC with very recent experience in both
these areas is well gualified to contract for suych a study, We
would certainly be willing to do so if the funds were made
availanle,

(1) Task = Archival Storage Tradeoff Comparison

(a) A need exists to store and maintain a body of
data that changes rarely, if ever, but which may be
needed on short notice for reference or other
purposes, Air Force regulations, manuals and
technical orders are examples of this category,
Because of their buylk, and becayse the data is not
dynamic- in the base environment, there i{s question as

. to the desirability of computer storage for such data,
This tradesoff study should assess what data are
appropriate for this class of storage and determine
the costs and risks associated with each form of
storage, Congideration myst be given to legal
requirements for records and documentation, to
accessibility reguirements, and to update techniques,
RADC role is formal RT&E support,

(2) STUDY QOF MICROFORM SYSTEMS VS TEXT«PROCESSING SYSTEMS

(a) perform a study based on the current
statewofethewart of both data processing and
microfiche systems that can lay to regt once and for
all the controversy over the candidacy and the
relative merits of the video/microfiche approach to
processing textuval information as compared to modern
texteprocessing technology, where archival
requirements are not of paramount importance,

(b) Estimated cost = ,2 MY $50K
e, The Task Mobile Subscriber Ccommynications task has no

apparent i{ntersection with the interests and capabilities of IS,
We plan to do nothing in this area,

|
|
|
|
30823 |
|
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2,

(1) Task Mobile Subscriber Communications

(a) This task addresses the development and test of a
number of alternative approaches to providing the
mobile subscriber services descriped {n the Base
Communications Mission Analysis, Each alternative
must be capable of being integrated into the AFBITS
communication system so that fregquent consultation
with ESD/MITRE will be required, Vvarious signal
structures, freguency spectra, and multiplexing
technigues should be examined, and at least two
alternative approaches carried through breadboard
tests, General objectives inclyde freguency
conservation, low cost, light weight and small size,
Product will be a performance specification for the
unit showing the most promise, RADC role will be
technical direction on this project, This activity is
unlikely to be completed in FY=75 and intermediate
schedules and objectives are open to negotiation,

The following is a brief restatement of the efforts, and manpower
‘ and estimated System costi

b,

€

d,

FORMS SYSTEM#

Estirmated cost =« 3 MY 870K
COST/EFFECTIVENESS#
Estimated cost = 3 MY 820K

USER ACCEPTANCE OF ONeLINE TERMINALS#
Estimated cost = ,2 MY $10K
STUDY OF MICROFORM SYSTEMS VS TEXT+PROCESSING SYSTEMS
Estirmated cost = ,2 MY §50K
PERSONNEL SERVICE ORGANIZATION (PSO)
Estimated cost = 5,0 MY $100K

NOTE§ Much of this time and System cost is chargeable
to specific programs including WWMCCS Support,

TOTAL COST = 6,0 MY §250K
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3, The costs of manpower and the cost of the system in performing
the tasks marked with the *#f will be borne by IS in their entirety,
However, the contractual costs Of $50K for the FORMS SYSTEM and the
850K for the STUDY OF MICROFORM SYSTEMS VS TEXT=PROCESSING SYSTEMS
cannot be borne by 1S, and we request that money be provided for
these two Valuable studies,

JOHN L, MC NAMARA, Chief
Information Management Sciences Section
Information Precessing Branch
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The SUBSTITUTE TEXT Command

A reference I sent Brian McNally of ETS,
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The Substitute comMmand allows you to very easily edit the text within
an Ny, S statement, NLS has a rich assortment of commands whieh allow
you to freely manipulate the information in yoyr files, This command
is presented early in the training because it is simple but very
powerful, though sometimes awkward, (The full NLS vocabulary comes
with the next phase of training,)

The Substitute command replaces one string of text in a statement
with another,

You begin by telling the system to Substiture Text in a Statement,
and then tell it which statement to operate on,
If you typeq
sts,1<CR>
it should look like:
#Substitute Text in Statement Aj ,1
<New Text> T

You may then type in the new string of text, followed by a
Carriage Returni

this is what I want<Cr>
and it should look liket

<New Text> Ti this is what I want

<for 0Old Text> Ti

Then type the string which youy would like replaced:
this is what I had<Cpr>

and it should look likej
<for (Old Text> T; this is what I had
Finished?

A final Carriage Return will begin the process,

Actually, the Substitute command replaces EVERy occurance of a given
string of text by another (in that statement), Therefore you must be
very careful to define a string uniquely,

For example, if statement one looked like:
that man {s over thare
and you wished to correct the misspelled "there"i

It is easy to make the mistake of;

#Substitute Text in Statement A1 ,1
<New Text> Ti the

<for Old Text> T: tha

Finished?

Substitutions made = 2

-
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Your statement would then look like;
thet man {s over there

note that it replaced both occurances of "tha"

what you should have done is made sure the strings are uniguely
defined}

#Substitute Text in Statement Aj; ,1
<New Text> T3 there

<for Cld Text> Ty thare

Finisned?

Substitutions made = 1

*

In jonger statements, this is even more important, It is better
to type to0 much (a bit of the previoys word and a bit of the
next, perhaps) and be safe, Remember to construct your new string
80 that it puts back in any extra that you incluyded to uniquely
define the string (e,g, "this for that" to replace "this fr
that"),

30829
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Response to IMM about Archive, Privacy and an Ident

Inez,

The question about archive is a good one, The reason they stay
there forever is becayse the tapes are written seguentially, with
each file that {s archived added to the reel of tape in
chronological order, Once a tape is used up, the record ring is
removed to ensure that the files are not errased, The only people
who can restore a file from archive are the people who have the
password to the directory from which the file came, But we have
no way of going back to a particular place on the tape to errase a
file without endangering the rest of the tape,

1 am in ghe process ©f preparing a detailed description of the
protection mechanism that nhas recently been built, Sorry it's
taking awhile to get it together, In the Journal when you set a
Journal item to private by typing the "pRivate" command, only
those persons on the distribution list can load or read the file,
The mechanism for this interacts with Tenex to use the file
protection codes == it’s pretty safe,

Wefll be glad to set up the ident for you, but will need more
informations

Full name

Address

Phone number

He will receive Joyrnal mail in hardecopy unless you request a
directory for him,,,it will be mailed to the address specified
for the ident system,
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copy of a norton message to bedford re the SEND construct for Le=10}
. includes sample programs

(NORTON) 13=MAY=74 0819«PDT 110 and the send construct
Distribution: BEDFORD, norton
Received at: 13=MAY=74 083193131

- = = =
Mike: 1 have made a file that has two versions of a program that
reformats sndmsgs that have already been brought into NLS via
inmes pprogram, These programs are different from each other in
that the first one actually reformats each statement that passes
the search test,,like those we were doing when I was there, The
second one has the "send" construct we were looking for, It only
"pretends" to reformat statements, sending the special reformatted
view to your terminal, but not changing the st
ement, When viewspec 3 is returned, the statement is as it was in
the first place, BUT when you use the assimilate command and have
the second program compiled and loaded and use viewspec i, the new
statemennts that you assimilate ARE reformated permanently, but
leaving the original statements (the ones you are copying in the
assimilate) untouched, I hope this is clear enough, If not, let
me know, Note that you have to declare a string,,like souts and
have to place the (sw) after PROCEDUR
and have to0 use the EXACT wording in send8,,,.etc) and then
. set %out# . NULLj,,, I tthink these re the onlyy difference,, Good
luck,.and {¢ troubles,,See Mme, hele’s are the programsg

FILE reform
DECLARE TEXT POINTER sf, ptl, pt2, pt3, pt4)
(reform) PROCEDURE}
IF FIND ®sf SNP $D *= SL *= $D SNP SPT "pt3 CH SNP "pti
[sp/*1)
*ptd4d < CH ®"pt2 > THEN
ST st . *(, pty pt2, *), " ", SF(sf) pt3, " ", pty
SE(sf))
RETURN(FALSE) END,
FINISH
FILE reform2
DECLARE TEXT POINTER §¢, Pti, pt2, pt3, ptd;
DECLARE STRING out[2000)}
(reform2) PROCEDURE (sw)}
IF FIND ®sf SNP sD *e« SL *=» gD NP sPT "pt3 CH gNP ®ptl
[SP/*%1)
*ptd < CH ®"pt2 > THEN
#outs _ *(, ptyl pt2, *), " ", SF(sf) pt3, " ", pt4
SE(sf)}
send (sw,Sout)y
#oute NULL’
RETURN(FALSE) END,

. FINISH

B o R O N e R R . . R . e
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Chapter 10 1
INDEXING 1a
10,1 Introduction 1al

*Indices, in JOVIAL, have two purposes, A "goitoistatement

that references a ®"switchistatement may have an ®index, In

this case, the "index is a determining factor in the

selective operation of “statements within the

*switehistatement, This use of an "index 1s completely

specified in section 5,13,5, But the most predominant use

of an “index is selecting a particular occurrence of an item

or entry from a table, The rest of this chapter discusses

various aspects of this indexing process, lala

10,2 Data Retferences 1a2

An ®"index {s used to select a particular entry from a table
composed of many similarly constructed entrjes, In usage,

an *index is enclosed in "brackets, It is composed oOf
*indexicomponents which, i{f there are more than one, are

separated by “commas, Reference to0 an {tem or an entry in a
multidimensional table requires a multicomponent "index,
*Indeyxicomponents, hOweyer, d0 not haye to pe exPlicitly

stated in some circumstances (see Section 10,3), 1a2a

o1 Every "tablegdeclaration has a “dimensionilist giving

the numper of dimensions and, for each dimension, the

"loweri and “upperibounds that give the extent or size of

the table in each dimension (see Section 7,22) These

same *numbers 9ive the range of values permisslble for
*indeXxicomponents for each dimension, Every

*indexicompenent must reduce to an inteJer value such

that for its corresponding dimension it obeys the

follo¥ing relationt 1a2ail

®lowertpound ..< “indexpcomponent .< “upperipound 1a2ala

.2 8ince "loweribounds may be other than zero, the
meaning of a "linearjized" "index is diftjcult to

determine, Therefore, if any "indexjcomponent is outside

the range of {ts ®"joweribound and “upperibound, its

meaning is undefined, It is also yndefined to have more
*indexjcomponents than there are dimensions in the

corresponding table, 1a2a2

+3 Each "indexicomponent is concerned with one dimension
of the table to wyhich {t is applied, If each
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*indexjcomponent is considered in turn, it is seen that,
starting from the left, they select!

The _n={ dimensiona)l manifold within the _.n

dimensional table,

The .n=2 dimensional manifold within that .nw=i

dimensional manifold,
L}

L}
The plane within that volume,

The row within that plane,

The particular entry within that row,

+4 The above order corresponds tO the Order in which
dimens{on bounds occur in a "dimensjontljst, A table _MN
with the “dimensionilist [2, 3, 1) has three planes, four
rows within eaeh plane and 2 entries in each row, Note
that since the ®"loweribounds for each dimension default
to the valye zero, there is one more volyme, plane, and
ro¥ than the vajue that expresses the “upperibound, The
follovwing example is a reference to a particular entry
within that tablejy it so happens that the reference is to

the last entry,

The pnumber _

The number
The number

MN[2, 3, 1)

2 (or third) plape

-3 (Oor fourth) row

-1 (Or second) entry

«5 ID any reference to a table or item in a pointed=to
structure, the pointer, whether implicit or explicit,
points to the beginning of the structure, Indexing
within a pointed=t0 structure proceeds as a displacement
from the beginning of the structure as determined from
the value of the pointer plus the displacement, if any,
from the beginning of the pointedsto strycture to the
beginning of the referenced structure plus, finally, the

displacement due to the indexing,

Notice that generally
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the value of the pointer is not the value of the
“lecationjfunctionscall, The value of the
*locationifunctionicall incorporates all the relevant
displacements, If such a value is used as an explicit

pointer to an “"indexedivariable within a data structure,

the relevant displacements are counted again in

corpleting the reference, 1a2a$

10,3 Missing "IndexiComponents 1a3

®Indexicomponents or even the complete “indeXx may be

sometives omitted, The meaning depends upon the situation,

1f initial or embedded *indexicomponents are missing, their

places must pe marked by a "comma, Trailing

*indexjcomponents Can merely be omitted, 1a3a

«1 The primary meaning of an omitted "indexicomponent in
a data reference {s to use the correspondng “loweribound
instead, 1If a)l *"indexjcomponents are omitted, the
®"brackets and the ®"commas that hold the positions of

®"indexicomponents may also be omitted, Example} l1aial
TABLE 81 (9,9,1110) P F la3ala
TABLE sA (9,9 ) S 1a3alb
51(5:6) = sA(,9)1 sAl,9) = 81y fa3aic

y2 INn the above example, neither table has any

infrastructure, .81 is a three~dimensional, parallel

table of floating entries, The flrst two dimensions run

from =0 through _9 apnd the third dimension runs from i

throudh _10, _sA is a twoe=dimensional, serial (defauylt)

table of signed integer entries, The first i
®"assignrentistatement puts the _(0,9)th value of _SA into

the _(5,6,1)th entry of _81, Then the second
®"assignmentjstatement puts the first valuye of .81 (entry
=81004041] ) into the .[0,9)th entry of _8A, la3a2

s»3 The second meaning of the omitted “index in a data

reference is involved with a pointedsto table having a
submanifold “"allocationjincrement, In a reference to

sych a8 table in which the pointer is imPlicit, omitting

an "indexjcomponent usually has the primary meaning of
®loweribound, In the "declaration of the pointedmsto

table, "dimensionilist components relating to the pointer

must be omitted, EXxamplel 1a3a3

TABLE PTR [5110,17323) U 1a3aia
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10,4

TABLE TAB @ PTRil [ , , 13 100); 1a3a3db
ITEM AA, BB 5 47, 15; laladc
AA(7y + 47] = BB[8,20)) 1a3a3d

+4 In this example, -PTR is a two=dimensiona)l table of
unsigned integers, with unusual "lowertbounds Table .TAB
is three dimensional, allocated by rows: and pointed to
bY -PTR, In its ®declaration, the first two
®"dimensionilist components, actually relating to .PTR,
must be empty, .TAB contains two fixed, sidned itenms,
~AA and BB, In the “"assignmentistatement the first two
*indexicomponents of the ®indices for _AA and for _BB
refer actually to .PTR, The value of the first element
of BB (defaulted “lower:bound for the third
®*{ndexicomponent) in the row pointed to by PTR [8,20] {s
given to the instance of _AA designated py an
*indexicompenent of _47 in the row pointed to by
~PTR[7,17) (defaylted ®"lowergbound for the second
*i{ndexicomponent), 1alaq

¢35 1If there is an explicit pointer {n the reference to a
pointedstC entity allocated by submanifolds, all
®indexscompoOnents mMust be omitted except those indexing

inte the suybmanifold, 1If any of these indexing into the
submanifold are missing, they defaylt to their respective
®levwertbounds, Examplet 1a3as

AA @ 985 = AA@9BS +AA[,,K)@985) la3jaSa

«6 In the first two occurrences of _AA in the above

example, the epntire "index, including the "brackets, is

omitted, The first two "indexjcomponénts must be omitted
because the explicit pointer, _985, i{s used, o0Omitting

the third "indexicomponent defaults to its “loweribound,

=1 in this case, 1In the third occyrrence of _AA, the

first two "indexgComponents must be omitted and the third

one, -K, selects the element of the row starting at

location 985, la3aé

«7 A missing ®indexicomponent in connection with a
*nymberjofsentriessfunctionycall causes that

"indexjcomponent to be ignored in computing the nurber of
entries (see Section 10,4,10), 1a3a’

®IndeXxiRanges 1a4

In a list of data elements occurring in an
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assignmentjistatement, whether being assigned values, or
used in assigning vajlues, or involved in formatting
translations, it is often desirable to have an
*indexicomponent take on a sequence Of values from some
*lowipoint to @ "hightpoint, This can be done by using an
®{ndex:icomponentirange or, more generally, an “indexirange,

o1 “Lowipoint and “highipoint must reduce to integer
values such that for the corresponding dimensiong

"loweribound < “lowipoint o< “highipoint o<
“upperibound

.2 If ®lowipoint is missing, it defaults to
"lowertbounds if ®hightpoint is missing, it defaylts to
"uypperibound, If only the ®colon is given for an
*{ndexicomponentirange, the meaning is from ®loweribound
through ®uppertbound, inclusive, The general meaning of
"{ndexscomponentyrange is from ®lowipoint through
*hightpoint, inclusive, Thusg

X} means from _I through “upperibound, and
-iU42 means from “lowergbound through ~J+2, and
e means from "lowertbound through “upperibound,

+3 AR "indexirange from the definition given above is
seen to be an "index in which one or more
*indexjcomponents may be replaced by
*"indexjcomponentiranges, An ®"indexirange used with an
"indexedivariable t0 represent a list of data elements in
an "assignmentistatement resylts {n an
*indexedivariableirange,

«4 The meaning of the first form of
*indexedivariableirange given above is the same as a list
of several occurrences of the *iteminame or *"tableiname
in which each "indexjcomponentjrange is replaced with the
successive values of the "indexjcomponent it replaces,

1f *indexicomponentiranges replace more than one
*i{ndexjcomponent, the meaning {5 as {f such expansion of
occurrences of the “itemyname ("tableiname) happened
¢irst with respect to the leftmost "{ndexicomponentirange
and then progressed through *indexjcomponéntiranges to
the right, For example, consider the
®indexedtivariableirange

BBL, 119, 993)
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which references the data structure of Section 10,3,3,
This can be seen to be equivalent to the partial

expansion ladab
BB( ,17,993), BB[ ,18,993), BB[ ,19,99:) 1adaSa
which in turn is GQU!VOIQH( to the fyll expansion 1ada6

BB( 417,99), BB[ ,17,100), BE[ ,18,99), BB[ ,18,100), ladaéa
BB( , 19,99), BB[ ,19,100) lagasb

«5 Notice, in the example above, that the missing first
*indexjcomponent for BB means “loweriboynd,
B=ljpnot ,Bs0; "lowersbound through “ypperibound, 1a4a”

-BB is shorthand for BB[ , , ) l1adala
it is ,B=1ynot,B=0) shorthand for .BBlI,3,1) fada’lb

6 There 15 a special "primitive, _ALL, that may be used
as a shorthand for a reference to an
*indexedtvariableirange in which all "indexicomponents
. are replaced with "colons: 1adas

ALL (BB) ,Bs=1y1s,B=0; shorthand for BB([i,3,:) fadaBa

«7 Note that _ALL may occur only in an
*assignmentistatement to represent a 1ist of data
elements, In this case 1a4a9

=ALL o (®name_.) means "name .[! .) ladada

where there are as many ®"cojons as the di{mensjonality of
the named entity, wALL must not be used unless the
entire table {s allocated space at this time, 1a4a10

28 AN "indexirange may be ysed in one place other than
an "i{ndexediva{ableirange, This is with the
*numberiofientriestfunctionicall, l1adall

«9 "lndexicomponentirange has a different meaning ¥hen
used in the context of NENT, khen used with an
®indexeditvariabletrange, the meaning is *lovwipoint
through "highipoint indicating a sequence of values to be
used as "indices, With _NENT, "indexjcomponentirange
means a single value to be used as a multiplier in
determining the number of entries, That value isj
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"highipoint + 1 = ®"lowjipoint

210 In the "numperiofientriestfunctionicall, there {s no
concern about specific "indexicomponents, In fact, the
value of the "numberitofientriestfunctionicall {s Jjust the
product of multiplying together the extent of the
referenced table in all the dimensions indicated by
®"indexicomponentiranges, The ®indexicomponents not
represented by ®"indexicomponentiranges can be considered
as multipliers of value _1 whether they are missing or
not, With reference to the examples in section 10,3,3,
the value of

NENT (TAB(, , 1))
is ®"upperibound 4+ 1 = *"lowergbound (using default values
for "lowipoint and "hightpoint) for the third dimensjion
which gives 100 4 1 = {1 = 100, the length 0f a row, The
vajuve of

NENT (PTR[$)) is the same as the valye Of

NENT (PTR(23,)) and the same as the value of

NENT (PTR(3,20))

which 1s 10 + 1 = 5 = 6
11 8Since, in the context of _NENT, there is no utility
in omitting all *indexicomponents, there is an
exceptional meaning to a ®"tablegname without any "index
or "index *brackets, 0Only in context with _NENT,

~NENT(®tablejname.)
means the same as

~NENT (¢ "tabjesname [} ol =)

wherein there are as many "colons as the dimensionality
of the table,

10,5 Indexing Tables With variable Bounds

Pointed=to tables can have ®"uppert and “lowertbounds that
are "simpleiintegertvariables, Ordinarily, the
"programideclaration woyld set the boynds before beginning a
process involving the table, aljocate space for the table
(perhaps using the *"numberiofientriesifunctionicall and the
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*wordsiperjentrysfunctionicall), start and complete the
process, and then release the space, To change the bounds
during processing of the table could haye undesired effects
on the indexing of other entries, but this {s not
illegal==in case the programmer needs to make such changes
and understands the ramjifications,

«1 Such tables can inyolve the “parameters of a
procedure, The "lowerj and "upperjibounds of a local
table might be *"formaltinputiparametersj the table itself
might pe a "formaliinputiparametery or both the table and
its bounds might be *formaliinputiparameters, Here the
ordinary sequence of events ist set the *lower: and
®uppertbounds from the corresponding
®actualiinput;parameters, allocate space, process,
release space,

2 If the table itself is a "formalsinPytiparameter, the
allocation and releasing of space {s acComplished by the
calling program, The location proyided as the
®actualiinpytiparameter i{s the location t0 be used by the
proceduyre as the beginning of the table, The entry whose
®index is all the "loweribounds 0f this table begins at
this location,

+3 1This is the situation whether the ®lowertbounds are
set by "parameters, outer data, local data, or
®"constants, Eyen if the boynds of the table are changed
during execution of the procedure, the entry whose "index
is all the "loweribounds always begins at the locatioen
specified py the pointer==implicit if not mentioned at
the reference, explicit otherwise,

10,6 Indexing as Related to Storage Allpcation

The order for storage allocation for a multidimensional
table is elements of a row, rows of a plane, planes of a
volume, etc, This order is the same as that of the values
in a ®"constantilist used {n presetting a mujltidimensional
table (see Section 7,13),

»1 ENtries are allOcated storage g0 that the first
*indexicomponent varies most slowly, the second
®"indexicomponent the next most slowly, and so forth, The
allocation for a table with a “dimensionslist _(2,3,1] is
given in Figure 10=1, Each entry of the table has a
twosword item _ABR (.1 AR means the first half of _AB} 2
AE means the second half of _AB) followed by a onesword
iterm XY, The figure relates the "index, "iteminame and
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relative position within the table for both parallel and
serial structures, lasal

+2 A table with tight structure might be allocated

storage in different ways, Figure 10=2 depicts two

possible allocations on a machine that has 32 bits per

word for the table whose ®"declaration isi laba?

TABLE BB (5,7) T D U 10 ; lada2a

The allecation on the left requires more words of storage

than the one on the right, but might resylt in more

efficient usage since the storage structure for each row

is the same, 1aba3

.3 The examples show effective allocation Structures,

There is no reguirement that storage actually be
allocated {n the manner shewn, 1abad
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Symmary of Execute Edit Commands,,.not important unless you're
thinking of ysing E E 4in a trial basis,

Execute Edit Commands 1
Copying 1a
copy 1 character 1al
copies tO tend of statement 1a2

up to and INCLUDING 1a3

<"0> up to but NOT INCLUDING 1a4
Skipping ib
<S> skip 1| character ibil
<®G> up to and INCLUDING ib2

up te but NOT INCLUDING ib3
Insertion ie
LIT ie}
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thinking of using E E in a trial basis,
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Journa) message recovery

Jimew

1£f it is not too Mmuch trouble, I guess I wouyld appreciate your making

a pass throuygh the journal to piek out stuff auythored by me or sent

to USING or INFORMAN groups, The personal mesages could not have

been that important anyway,

Thanks very much, Nhaney 1
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FTP Inquiry = Attng Jonn Postel

John,

The FTP presently availahle at socket 3 supports a very small subset
of

the old protocol, A full i{mplementation of the new protocol is being
developed, but won’t be available until Auqust, ==«RON Stoughton
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FTP Inquiry « Attns John Postel

(J30838) 3=JUN=T74 15334, Titles Author(s): Ronald M, Stoughton/RMS;
Distributiont /JBP; SubeCollections; NIC; Cjerks RM3;
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undelivered mil

Did vou notice that vour ms¢ to ibp didnt get delivered? 4

J, Pickens
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(J30839)

Distribution; /RMSy SybsCollections:

4=JUN=T4 11325}

Title:

JRP 4wJUN=74 11325

Autnor(s)s Jonn R, Pickens/JRPj
NICy Clerks: JRPj
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FEED 4«JUN»74 18337

Bug at pfficest, tertiary distribution

Jim, If vou haven't already would you please look at this? (Dean,
the ident for pnfficews) is FEED, dir is Feedback @ Dfficews] for
sndmsg, Thanks,)

30840



FEED 4=JUN=74 18137
Bug at Oftice=1, tertiary distribution

4=JUN=74 0548+PDT MEYER at OFFICE=13% Load Rem{te doesn”t work this
morning,
Distributiont FEEDBACK, white at SRIwARC
Received at: 4=JUN=74 053150149

I'm at officesl, Tried Load Remote, Got error message (two
times) 431 User name not valid,
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Bug at Dfficees1, tertjiary distribution

(JJOS‘O] duaJUN=T4 18137,

Originy <MJOURNAL>23229,NLS31i,

Author(s)s Susan K,
SRI=ARC}; Clerk: SRLj

Lee/SRL};

FEED 4eJUNw74 18:37

Titles Author(s)i Special Jhb
Feedback/FEED; SubeCol)ections; SRI=ARC; Clerk; FEED;

Distributiong

4=JUN=T74 11331 XXX } Title:

/NDM JEW) Sub=Collectionsg
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MIKE SeJUN=74 13150
propose agenda (abbreviated) for BPSC in Dewittville

we can get together later to talk this over, we shoyld probaly route
the agenda before the meeting t® give people a chance t0 look (it Over
and formulate a few thoughts,




MIKE S=JUN=74 13150
propose agenda (abbreviated) for BPSC in Dewittville

(bpsc) Notes fer BPSC, Dewittville Branch
review different levels of involvement/expertise
review different applications and uses

develop some SOrt of common expectations about where this thing is
going over the next year,

plan for raising the level Of expertise throghoyt the grouyp,
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Journal Recovery

Thanks very much for your efforts, Jim, At times like this one can

really apppreciate all the nice packrat qualities of the journal, It

may take some effort but at jeast things are recoverable, Thanks

again, HNancy 1
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Journa)l Rectovery
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Distribution; /JEWy SuybeCollectionsy NICs; Clerks NJH;
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Chapter 11
*DIRECTIVES

11,1 Introduction

*Directives provide supplemental information to a compiler
about the program beind compiled, One ®directive supplies
descriptions of definitions external to the program, Others
control the compilation process or request debugging
facilities, Some permit a compiler to do a better job of
code generation by specifying referenced data, frequency of
reference, etc,

«1 The *"directives listed above are part of standard
JOVIAL, Other ®"directives may be added to the language
at the implementer”’s option, Any *directives added must
fit the form described in the next paragraph,

.2 A "directive is indicated by the use of an
"eyclamationipoint followed immediately by a unjigque key
word, Optionpal parameters (depending uPon the
*directivey and a “"semicolon complete a *directive, The
key word may be the same as a JOVIAL "primjtive or a
*name {n the program since the “exclamatjonipoint flags
it as a "directiveikey, The following definition gives
the "directivetkeys in standard JOVIAL:

+3 ®Directives may appear before a “"programjideclaration
and before or after a “"statement or “declaration,
"Directives are not considered as “statements or
®*declarations, some ®"directives are restricted more as
to where they may appear, These restrictions are noted
for the individual ®“directives, A "directive following
the single "statement that forms the body of a
*programjdeclaration is losty the compiler does not look
beyond the final _END for further direction,

11,2 *®CompopliDirective

All "names to be used in a JOVIAL program must be declared
eXcept those known {ntrinsi.ally to the compiler, “Names
whose attributes exist in a compool Or library are
"declared" using the ®"compoolidirective,

o1 If Multiple compools exist for an implementation,
"compoolgname identifies the compool to which the

*directive applies, “Compooliname may be omitted for
single=compool implementations or i{if a default system

30844
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11,3

compool exists, 1f there is only one compoo) and the
entire compool is to be included, the ®"cCompoolidirective
is:

- COMPOOL ¢

42 The "names in the "compooljdirective direct the
accessing of thogse "names’ attributes from the indicated
compool, "Tablesnames, “fteminames, “dataiblockinames,
*¢orminames, “definetnames, ®“statusilistinames,
®"statementsnames, “programinames, “procedureinames, and
*alternatejentranceinames may all pe included in a
eompool, The significant attributes assoclated with
"programinames and “alternatetentranceinames Wwould be
identical to those of "procedureinames,

.3 Ccertain *"names may be enclosed in ®parentheses with
the following significances

a, A "dataiblockiname in ®"parentheses declares the
data blo¢, and a)) data decjared within it,

b, A “"tableiname in “"parentheses declares the table
and all of its table items,

€s A "compooliname in ®"parentheses declares all
"names within {t,

4 All "compoolidirectives precede the
*"programideclaration and serve t0 establish a compool
scope outside the source progranm in which the "names
indicated in the "directive are assumed declared, This
provides for overriding any ®"name declared in a compool
at any level of source program scopej a “"declaratien
woyuld be in effect for the local scope at which the
*declaration occurred as well as any inner scopes not
containing a *declaration for the game "name,
ordinarlly, compool data are in reserve, but there is no

reason why pointedsto structures cannot pe defined in the

corpool==perhans with other compoo)] data as implicit
pointers,

Conditional Source *Directives

The following ®directives are used to contrel Or bracket
conditional source compjlation,

1 The "beging and "endidirectives bracket the
*"statements and “"declarations which are to be

306844
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conditionally compiled, A "heginidirective must always

be followed by a corresponding ®endidirective and

corresponding pairs of these ®"directives must not be

overlapped or nested, 1a3al

«2 The "skipidirective directs that “statements within

the rejated "begin: and "endidirectives (as indicated by
"reference) are to be skipped and not compiled, 1If the
"reference is absent from the "skipidirective, the

*statements within all *"begin: and "endidirectives are

skipped, If "reference is omitted from the

®"peginidirective, the “"statements following, until the

next "endidirective, are affected only by a

*skipidirective with “"reference omitted, 1a3a2

+3 ID the program example below: the calls on _PRINT are
suppressed by the "directive |SKIP 1, |SKIP 3) causes
the *statement printer .ERR to be suppressed, The
“statement bracketed by [BEGIN 23 and its corresponding
-~4END} are npot suppressed because there i{s no _ISKIPjy or

{SKIP 2; ®“directive, 1a3al
PROGRAM PRDOGy |SKIP 3 1a3ala
. <BEGIN fa3a3dp
ISKIP 13 lta3aic
TABLE AA [100) S 10y NULLj 193§3d
LAB g IBEGIN 1y PRINT(PLAB®); IEND) ta3ale
FOR I(0 BY 1 UNTIL I > 100) J(O THEN
J): taja3if
=BEGIN la3aig
I|BEGIN 2y 1a3aih

IF 1 > 503 O0OUTC’I*, AA(I]); $a3a3li

~LEND} 1a3a3j |

|
LOOP; ~IBEGIN 17 PRINTCLOOP®); IEND} tajadk
IF AA[I) = 03 tajaidl |

_BEGIN 1a3aim
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AA(I)=AA[J); J=d+ly
IF J > 100y
=-BEGIN

{BEGIN 33 OUT(’ERR’, 1)}
+END}

GOTO EX*IT)
=END
<END
~AALI)ZAA[I)#+1}
=END
EX*'ITy IBEGIN 1 j PRINT('EXIT®); IEND;
=STOP}
~END
11,4 *®TraceiDirective

The "traceidirective provides for dynamic tracing of control
flow and the recording of data at the point of modification,

«1 If a "statementiname, “procedureinale, Or
®*alternatesentranceiname arpears in the 1ist of “"names,
execution at the named point in a program Is noted
symbolically at run timejy execution in this context is
meant to describe either a branch or fall through to a
®*statementiname or invocation of a procedure or alternate
entrance,

2 1If the ®"pame {n the 1ist {s a "datainame,
modification of the datum is noted alond with the
*datainame and its new value; modification may occur by
assignment, exchange, or by usageé as a “parameter, If
the “"datajname is a "tableiname, tracing is performed for
the table and its table {tems; for a “dataiblockiname,
tracing i{s for the data block and al) items, tables, and
data blocks within it,

+3 The optional ®"conditionaljformyla, if Present, is
tested at any trace point and tracing is not performed if
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the "formula is gzero (false), If the
*conditionaliformula {s .1 (true) or not present, the
trace {s performed, 1ada3l

.4 It is expected that trace output will be trapsmitted

to the standard output f£ile but the actual disposition of

this output {s system dependent and {s Specified by the
implementation, ladaq

11,5 “CopytDirective 1a8

The "copyidirective is used to cause an inclusion of JOVIAL
soyrce c0de into the ®"programgdeclaration from an external
1aS5a

source, ;

.1 The ®"character string is implementation defined and

contains parameters to describe the source to be

included; i,e,, the file name, version name, library

nare, device name, line range, etc, It must not, of

course, include a ®"semicolon, 1abal

.2 The coplied source code is processed as if it had
occurred in the *programi:declaration at the point of the
“copyidirective, 1a5a2

11,6 Compiler Optimization PhiloSophy apnd Assumptions 1a6

jdeally, a compiler optimizes code to produce a program

which occupies minimal space and haS a minimal run time, 1In
practice, this is difficult, {f not impossible, to achieve,

With the {nclusion in the language O0f sych features as
*oyerlayideclarations and ®"specifieditableideclarations

(which describe space sharing) and pointed=t0 data, any
optimization at all mignt have a deleterious effect upon the

result of a program, 1a6a

«1 The philosophy of JOVIAL with regard to optimization

is to define the language with a reasonable comMpromise

petween object program efficiency and insurance of

achieving the intended result, To accomplish both, the

pasic philesophy leans toward "safe" processing of the

predram “statements with a supplemental facility of using
*directives to inform the compiler more completely of
ramifications, associated with the data and with program

logic, which would allow for more extensive

optimizations, l1abal

.2 1In general, if the supplemental {nformation i{s not
supplied, the compiler proceeds on & safe basis,
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However, if any "directive information 1s supplled, the

compiler may assume no impact exists other than that

supplied, for the indicated *directive sybject, For

instance, when a ref (see Section 9,1,3) procedure is

invoked, the compiler must assume all ref and compool

data are set and used by the ®procedurejcallistatement,

However, {f the programmer includes ®*sets: and

*usesjdirectives for the ®"procedurejdeclaration, the

compiler may assume only those data elements named in the
*directives are set or used, 1a6a2

3 Taking the safe approach has the obvioys benefit Of
protecting the novice or unsophisticated user, 0On the
contrary, assuming the worst in the name Of safety
precludes many optimizations which probaply are safe
since the events which could have an adverse impact on
these optimizations are very unlikely to occur,
consequently, the compiler compromises safety by making
possibly unsafe assumptions in the critical areas
mentioned below (Section 11,6,4 throuygh section 11,6,11)
unless the programmer provides “"directives to do
otherwise, laba3l

.4 The compiler assumes that data are normal, i,e, data

are not modified by interrupt processind or copncurrént

tasks (paralle)l processing), This is not generally a bad
assumption since many systems do not have a capability

for parallel processing and the compiler may know that

interrupt processing does not modify program data, The
programmer may use the “abnornalidirective (Section

11,7,1) to overrjide this assumption, 1aba4d

5 From the viewpoint of the "procedurejcallistatement,
the compiler assuMes that a proceduyre references only
entities within {ts scope, “actualiinput: and
®"actualioutputiparameters, and def (see section 9,1,3)
entities, It further assmes that the results of
functions having noe ®"parameters other than "simpleiitenms,
no reference to oyter entities, and no pPointed=to,
environmental, or reserved data are reproducible for
identical “parameters, The *setsidirective and
®"ysesidirective (Section 11,7,2) may be used to override
these assumptions, 1abab

.6 The compiler assumes that gverlay or interferenpce

does not result from the use of pointers, The
*pointerjdirective (Section 11,7,3) can inform the

compiler that interference may resylt from the use of

pointers, lasas
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11,7

7 The compiler assumes that compytations may be

reordered (even around ®"procedureicallistatements

providing it can determine by scanning the procedure that
pertinent data are not referenced), The programmer may

use the “ordertdirective (Section 11,7,4) to prevent this
assumption, 1aéa’

.8 The compiler assumes that procedyres are not

recursive unless there is direct selfwinvocation, The
®"recursivejdirective (Section 11,7,5) can be used to

indicate that a procedure can be called recursively or
reentrantly, la6as

29 The compiler assumes that interference results from
item overlays within an entry word only {f their bits
overlap (by “specifieditablesitemideclarations or
"sybordinatejoverlayideclarations) and that interference
also results from overlays as described by
"independentioverlayideclarations, It assufes that
interference does not result from entry overlaps caused
by variable=entry=length tables or from any implied
overlay caused by the use of absoluyte addresses, The
"interferencetdirective (Section 11,7,6) can be used to
point out where such interference does occur, but would
not be assumed by the compiler, 1a6a9

«10 A Variableweptryelength table is a table declared by
a "speciffedjtablesdeclaration containing
*specifiedrtablesitemideclarations placing items in the
entry beyond the size of the entry specified i{n the
*specifiedstablegheading, Whether any significant use
can be made of sych a structure is system dependent, but
it seems highly unlikely unless the activity is confined
to an allocation submanifold of a serial table, The
chances for successful usage decrease as the attempt
tries to encompags submanifolds (even within an
aliocation submanifold) of greater dimenhgionality, The
greatest probability for success lies within a row, 1a6alo

11 The compiler assumes that “formaliinputiparameters

to a procedure are independent of each other and of other

data, Again, the ®"interferenceidirective may state that

this 1s not the case, 1abail

*Directives for Code Optimization 1a7

The “directives described in this section are intended to
provide a compiler with information that i{s useful for
optimizing the object orogram, Someé of thém may be used to
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override assumptions that might normally be made by the

compiler (see Section 11,6), Others are independent oOf

compiler assumptions and could be ignored by the compiler

without affecting the validity of the object progranm, 1ala

.1 “Datainame in the “abnornalidirective is that of any
previouly declared data element and indlcates that

modification of the data element may occuyr by interrupt
processing or concurrent tasks, This “directive must

appear before the first reference to the "datagnames in

the 1ist, 1a7al

2 The "setspdirective and *usesjdirective apply to
*directjstatements and certain procedures, In
*directistatements one or both "directives immediately
follow LDIRECT and are used to inform the compiler of
data referenced {in the “"directjstatement, If either
®*directive cccurs in a “"directistatement, the compiler
may assume the list or lists of “"datajnames are all
inelysive, In a ref “procedyreideclaratjion (see Section
9,4), these "directives inform the compiler of data
referenced in the external procedure, The compller may
assume the list or lists include all “datainames the
compiler need be concerned with for optimization
purposes In the ®"declaration of a procedure that 1s a
'tormclllnputsparameter these *directives inform the
compiler of data referenced in the procedures that will
be ®actualiinputiparameters corresponding to this
*formaliinput;parameter procedure, The compiler may
assume, {if either “directive is used with a particular
prccedyre, the sets and yses information is all
inclusive, The "setsjdirective and the *usesjdirective
for a proceduyre are placed between the "procedurejheading
and the "procedure:body, 1a7a2

+3 The "pointerjdirective indicates that reference to

data via the "pointeriformula should be considered a

reference t0 the “datagnames {n the list following the

®"colon, Several ®pointeriformulas may be described with

a single “"directive, The ®pointeridirective is placed

anywhere after the "declaration of the "datainames

referenced in the *directive but prior to any uses of the
"pointertformula, 1a7a3

«4 The "orderitdirective dictates that “formula
computation order be from left to right and in accordance
with precedence rules (Section 4,15) and that any
*functiongcall within the ®*formula must pe evaluated even
theugh the eventual result is known, This ®directive {is
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effective fOor the “statement immedjately following it and
prevents the compiler from reordering £foOr code
optimization in or with respect to that “statement, In
addition, if this "directive is placed between a
"proceduretheading and its ®"procedyreibody, any
*statement referencing this proceduyre or funetion is
effected as {f the "directive had preceded the
referencino *statement,

.5 The *"recursivesdirective is placed between a
*procedureiheading and its "procedyreibody if the current
precedyure may be called recursively or reentrantly, This
"directive restricts certain optimizations performed
across & “"procedurejcallistatement which might bpe unsafe
{f a recursive entrance occurs, The "recursivejdirective
i{s assumed for procedures that cal) themselves directly,
The recursive attribute does not cascade to called
procedures) i{f called procedures are also recursive, it
must be indicated by use 0f a direct self=inyocation or
the “recursive:directive, "pirect self=invocation" or
"ealling itself directly" means that the procedyre uses
its own "name or one of its own “alternatetentranceinales
as a "procedyreicallistatement or a "funhctiontcall,
Direct self~invocation includes, of courses, being called
by an internal nested procedure (this does not
necessarily make the nested procedyre recursive), An
example of the need for the ®"recursiveidirective is
exemplified by procedure _ABC which calls procedure _XYZ
which calls _ABC, 1If, in fact, these calls will never be
executed to the extent that either _ABC or .XYZ is doubly
active, then there is no need for the
"recursivejdirective, 0On the other hand, i{f one Oof these
procedyres can be doybly active, then, Of course, it must
be programmed s© its data space will be properly managed
and it myst contain tne "recursiveidirective for proper
optimization,

.6 The “"interferencejdirective is used to specify data
elements that interfere with each other, The
interference is specified by sets) the data element named
to the left of the “colon interfereres with the data
elements named in the list to the right of the “colon and
vice versa, The data elements named in the 1list do not
interfere with each other, More than one set may be
specified; the sets are not related, The
*interferencejdirective {s placed after the “declarations
for and before the first reference to any "datainanme
specitied in the ®“directive, In the exampleg
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{INTERFERENCE AA 1t BB,CC DD t EE,FF,GG FF 13
GGy 1a7a6a

mutual interference is indicated for .AA and BB, for LAA

and .CC, for .DD and _EE, for _DD and _FF, for DD and

~0G, and for _FF and .GGjy no other interference exists

for these data e)ements, The compiler may assume there

is no interference (except that already known to the

corpiler) for data elements not named in
"interferencejdirectives, tala7

.7 The ®spacejdirective or "timegdirective is intended

to provide generalized direction that execution space or
execution time, respectively, should be favored where the
compiler has a choice, The extent to which space or time

is compromised in fayvor of the other may be limited by an
implementation=dependent parameter given in the optional
®"character string, For instance, the following

®"directive might direct the compiler to favor time versus

space in its optimization but not to the extent that

execution space increases by 10%: 1a7a8

ITIME 109 1a7a8a

A ®space! or “timetdirective is effective from the point

at whieh it occurs in the "programideclaration yntil a
subseguent "space! or "timejdirective occurs, Ignoring

these two ®directiveg has no effect on the validity of

the object program, 1a7a9

«8 The "linkagepdirective is placed between a
*proceduresheading and the ®"procedyrejbody and is used tg
describe a nonestandard linkage for the procedure, The
parameters given i{n the optiona) "character string are
inplementation dependent, For a system that has only one

form 0f nonsstandard linkage, 1a7a10

- | LINKAGE 3 la7al0a

coyld be the way t0 request that nonestandard linkage,

This "directive mignht not, in general, affect code

optimization ynless, for example, there yere a paranmeter

value that would indicate to the compiler that two
*actualiinputiparameters of the proceduyre could be passed

in one word, 1a7atil

«9 The "frequepcytdirective has two purposes, Whepn
placed petween the introductory clause of a
*conditionalistatement and its first
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®controlledsstatement, this ®"directive allows the
compiler to favor the most fregquent direction of
evaluation, khen placed between a "foriclause and its
"controlledistatement, the “frequencyidirective can
provide the compiler with an expected repetition count
(or perhaps a minimum count and a maximum count) to aid
the compiler in determining whether certain optimizations
that have set=up cost will pay off, In pboth cases the
parameters given in the ®“character string are
implementation defined, Ignoring a “freguencyidirective
has no eftect on the validity of the object prodgram,
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To USING members:

The recent changeS in network funding have had some implications for
USING*S work, We are interested {n hearing vour opinions on "USING

and the network", and {n clarifying our role, 1In addition we would

like to clarify the groupfs membersnip and activities, at least for

the immedjiate future,

The network cutbacks affect ys in two ways, First, the redyction in
NIC services will make {t more difficult to generate reports, While
network mail is still available for commynication, "group" writing
and editing will be impacted) the more primitive methods of telephone
and U,5, Mail will often have to be used, In addition, any online
resources we use Will have to come out of local contracts, Which
brings us to the second point, Local budgets are tightening up and
the funds for "community work" such as USING are becoming scarce,
Many peoplé feel they should spend their time tending their home
fires first,

We sent a note to Craig recently asking his opinion on the role and
responsibjlities of USING, He repiifed, {n party

I HAVE ALWAYS CONSIDERED THE USING COMMITTEE TO BE A TECHNICAL
ADVISORY GROUP FUR ARPA/ZIPTO, THIS MEANS THAT YOU WOULD GIVE US
TECHNICAL ADVICE ON HOW TO MAKE THE ARPANET BETTER FOUR USERS, AND
§0 YOUR "OUTPUT" SHOULD BE REPORTS,

(.u.)

1, I WOULD LIKE THE USING COMMITTEE T0 PRODUCE THE TWO
RECOMMENDATION REPORTS THAT WERE PROMISED, AND TO SUGGEST OTHER
TECHNICAL AREAS IN WHICH WE (ARPA) MIGHT SOLICIT USING®S ADVICE,

2, SUGGESTIONS IN THE FUTURE WILL BE USED AS I HAVE USED
SUGGESTIONS IN THE PAST = SELECT THE BEST PARTS AND INCORPORPORATE
INTO OUR ARPANET PLANNING,

Crajg is expecting the other reports promised for the end of June
and also hopes to attend the July meeting to discuss future plans,
ARPA/IPTO is unable to provide any financia)l support for USING or
its members, but will offer any "conversational' assistance
required,

An alternate role for USING is that of direct consufMer lobby,
collecting complaints and suggestions of real (gs) users and then
talking with servers to lobby for specific changes, 1To some project
administrators, report writing may seem rather esoteric, whereas
lobbying for specific change may be easler for them to Justify, USING
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members May therefore find {t easier to gain auythorization to
participate in USING with this role,

All of this leaves us ynsure of what steps to take, We wouyld
appreciate a response from all of vou indicating the nature of Your
interest in USING, what function you Would like to see it serve, how
(and to what extent) you would be able to participate, and, more
immediately, whether you expect to attend the July meeting (see
journal item e« LJOURNAL, 30738, 11w),

In view of the current situation, perhaps we should postpone the
meeting until August or September (in the hope that at least some
of the dust %ill have settled by then,)

pPlease reply promptly, The strength and existence of USING depend on
you,

Nancy and Dave

30845
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