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The following memo Is a description of the format

speciflcations used in MAD and FORTRAN codes programs.
matarial was taken largely from the MAD Manual in hopes of
glving a more detalled explanation of Input-output for MAD

and FORTRAN than Is now avallable.



CC-186~11 PAGE 002

»

BRELLMULNARY DEELIITIQUS
These definitions are complete in themselvas, mggglng
and usage of them will be explained In the course of the
write~up.
1. Sharagker
A character Is one of the 64 combinatlons of
two octal digits (00 to 77) In the IBM 7094,
When printed on an IB8H 1403 printer, they
print as 49 distinct "characters" where blank
is congldered to be a character also.
2, QDiglt
A digit Is one of the following characters
1234856788980
3. Lettgr

50

6.

7c

8.

A letter is one of the following characters
ABCDEFGHIJKLMNIPQRSTUVWXYZ
Specla] _Charactar

A special character Is one of the following characters
w L, ($e.))e-p

Mumber,

A number Is a string of one or more digits,
Lisg

A list Is a sequence of addresses telling the
locatlons of storage cells from which Information
should be taken for ocutput or Into which informatlion
should be put from Input.

Eonmat

A format Is a string of characters (packed 6 to the
word) which tells the form and positioning of the
input or output-

Eormat germ

A format term is a string of characters between
two break characters (normally a "," op W/¥)_
It does not Include the break characters.

This may be an empty string. (l.e. Consecutive
break characters are allowed).
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9.

10,

11,

12,

13,
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Eormdt_terminatar

The format terminator is a character which
signifles the end of a format, In formats for
MAD calls thls Is an asterisk In normal context.
Iin formats for FPRTRAN calls this Is the right
parenthesis In normal context which matches the
left parenthesis that was the first character
of the format,

Lontrgl character

A control character is elther a letter or a

speclal character, It Ilgs the character which

deslignates what the format term it is in will

do, Each format term has exactly one Qﬁﬂ&LgL
¢ ©@c.g8: The contrel character A

des lgnates BCD conversion.

Modjfying character

A modifying character Is elither a letter or a special
character. It cannot stand alone In a format term.

it must always appear with a control character. Its
pregsence changes or modifles the action of the control
character. @.g8., The modlifler “R" with the control
character "C" causes characters to be read In to be
right=justiflied Instead of left-justifled., Since a
format term Is not processed until the break character
that separates It from the following one Is hit, a
modi fylng character can occur anywhere in the term,
except that modiflers which require constants (B and P)
must game before the multiplliclity. ‘

Eleld

A fleld Is a set of contiguous columns on an Input
card or record or an output card, )lne or record.

Eleld width

The fleld width is the number of columns In the
speciflad fleld. If the fleld width is zero In
a format term, for Input a zero will be read in,

for output the number will be put in zero columns,
i.ecy The 1ist Item will be skipped.
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EQRMAT _SPECIEICATIONS

When information ls read from (or punched in) a card into
(or from) a computer, It Is necessary to know how this information
has been allocated among the avallable columns of the card,
Simitlarly, whenevetr Information is to be printed by a printer
(el ther on~line or off-l1ine), It Is necessary to know how this
information has been allocated among the columns avallable on
the printer. A description of each allocation is called a format
specification. Usually, but not always, such a specification Is
accompanied by a tist of variables whose values are to be printed
or whose values are to be read., (Occasionally, the information
Is contalned entirely in the format specification, so the list
may be empty.) In FORTRAN a format specification Is a string
of characters (as described below), enclosed In parentheses
and in MAD, is a string of characters, enclosed In parentheses
or terminated by an *. These specifications are stored, six
characters per computer word, (BCD Mode) in arrays. These
arrays may be preset, computed, or read in as data.

Every format specification consists of a description of
the allocation of avallable columns, and the form in which
the particular Information is to appear, Specifications for
reading or punching cards and printing of informatlion are
identical, with the following exceptions:

a. CARDS A card has only 72 avallable columns, If
read through the on=line card reader, or
1 f punched through the on~=line card punch
and has only 80 avallable columns, If
processed through off~1ine equipment,

b PRINTING A line of print has 120 avallable columns
if printed on=line or off-line with any off-
1ine equipment other than an IBM 1401, Off-
line printing done on the IBM 1401 allows
132 avallable columns, As will be explained

under CARRIAGE CONTROL, the first column of
print plays a special role,

Each speclification describes successive flelds across the
avallable columns, starting from the left, If the specification
describes fewer than the total number of avallable columns, the
1ine (or card) will automatically be filled in with blanks,

The basic fleld description consists of a letter followed
by an Integer. The letter indicates the form of the Information
In the external medjum as follows:
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i integer ’

Fixed=point number (Internally floating-point number)
Floating=point number

Octal number

Octal number (for MAD only)

Alphanumeric information

Alphanumeric infarmation (for MAD only)

O O > R W m M

Fixed= or floating=point numbers

(In MAD, for the purpose of Input/output, the Boolean
values of 0B, 1B are conslidered as fixed-point Integers and will
be punched In cards and appear in print as 0, 1.)

The Integer indicates the size of the field; i.e,, the
number of available columns to be used. For example, P3 Indicates
a three~column octal field, A23 indicates a 23-column alpha~-
numeric fleld.

For E, F, and G flelds, i.e., fixed= and floating=-point
numbers, there is the questlion of the placement of the decimal
point, the form of the numbers, etc., In addition to the fleld slze,

For this reason, the baslic field description for E, F, and

G fields require an additional integer gliving the number of places

after the decimal polnt that are to be rounded and printed (or read,
. or punched).

Thus, the basic field description consists of the following:
1. Type (l.e., |, F, etc.)

2. Width of fleld expressed as an Integer

3 A decimal point.

. Number of decimal places to be printed expressed
as an integer.

5. A comma, unless the description Is at the end of the
format. The comma serves as a separator for each
description.

!t‘should be noted that 3 and & apply to E, F, and G conversion
oniy.
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JHE.FQRM QF_ THE_NUMBRER

Integers (1 flelds) and octal numbers (@, K flelds) are
printed, punched, etc., directly, without any decimal point.
Numbers printed or gunshed In E flelds have the form

(If 5 decimal places are requested, for example):

where N N is the exponent of 10 by which the number iIn front of
the E Is to be multiplied. On Input cards numbers in E flelds
must have an exponent of the form

ESN N,

Similarly, if the “E" is punched, a "+" may be omitted, as well
as a leading zero In the exponent. The exponent must be counted
in the fleld size and It must be right adjusted in the field

on input cards.

Numbers to be pringed or punched in E flelds have the form
(if 5 decimal digits are requested, for example):

although "+" signs may be omltted, but not "=" signs. One
should note that If no decimal places are requested the
decimal point Is omitted in the output.

On both E and F input data on cards, blanks are regarded
as zeros, and any number of digits may be used, but only 8
digits of accuracy are retained. Moreover, E and F Input data
need not have the decimal point punched. If the decimal point
is not punched, the field specification determines its position,
For example, the punched number #9032, right adjusted, described
by the specification F10.2 would be understood to be the number
+90,32 because the 2 In the speclification indicates 2 decimal
places to the right of the point. Similarly, the punched
number +9032E3 described by the specification E10.k would be
understood to be the number +.9032E3. If the decimal point
Is punched, it completely overrides the setting of the decimal
point by the specification. The entire speciflcation must be
present, however.

Within the numeric type fields, E, F, G, le K, and @, "+¥
signs are not printed or punched nor are they necessary on
Input cards. However, "~ signs may not be omitted on Input
and are always printed and punched, If the fleld description
gives a field size larger than the number required, the number
is pushed as far right as possible. If the field size given
in a specification Is too small, a dlagnostic will occur,
unless the programmer executes the statement CALL IPHSIZ (X)
where X Is non~zero. In such a case the information ls printed,
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punched, or read from the rlght end of the field unti) the fleld
!s exhausted, and the left end of the number is truncated,
including the sign. It is Important, therefore, to be sure

to provide a large enough fleld to handle the iInformation
expected, In fact, some spacing can be achleved by giving

large flald slzes, since blanks automatically occur to the

left of a number pushed to the right end of an overslized field,

G_CONVERSLON

The G conversion is avallable for printed or punched
output. The variable to be printed or punched is scanned to
see If the prefix, tag, and address are all zero in which
case the variable Is assumed to be a EQRIRAN tvpe fixed=-point
integer and the | conversion Is used. If the varlable's
prefix, tag, or address Is not 2ero, the location |s assumed
to contaln a floating=point quantlsl. If the quantity Is
less than 10 ~% or greater than 10 . {f d (the number of
decimal places desired) Is less than 10, the E conversion lIs
used, otherwise, the F conversion is used,

For example, If a programmer wished to print out the
following variables I, J, A, and B according to the format

(4G13,.5)
and the contents of thelr locations were as follows in octal:

Prefix Decrement Tag Address

0 00001 0 00000 1
(1] 00012 0 00000 J
2 01400 0 00000 A
1 75400 0 00000 B
the printed output would like like this:
1 10 1.00000 $,62500E~-01

The contents of land J are FORTRAN=type fixed=point
variables stored in the decrement. The remainder of the
machine word is zero. Consequently, the | conversion is used
" with a field width of 13, The variables A and B are assumed
to be floating=point variables slngg elther the preflix, tag,
or address Is not zero. Since 102 A £ 10% , where d = 5, the
F conversion is used, since B does not lie in that region,
the E conversion Is used.

For input flelds, G Is ldentical to F.

It should be understood that there must be a relatlionship
between the form of a number Inslide the computer and Its external
form. In other words, a number described by an E or F specification
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is assumed to be In floating-point form In storage. Information
described by a G field must be in fixed=polnt or floating=point
form In storage. Similarly, a number governed by an

# (K In MAD) specification will be handled by the direct

binary octal conversion. Information described by an

A (C in MAD) specification Is assumed to be in alphanumeric
(8CD) form both Inslide the computer and outside. Note

that If FORTRAN users wished to use the K or C conversion

l% :ouid be necessary to read In the format and terminate It
with an ». ‘

If several consecutive flelds can be degcribed by the
same basic specification, repetition may be avoided by pre~-
fixing the baslic specification by Its multiplicity., For
example, the specification (3F10,3, E18,4, 2E9.1, 312)
Is a short way of writing (F10.3, F10.3, F10.3, E18.4, E9,1, E9.1,
12, 12, 12), Either specification may be used of course.
A group of basic specifications may be repeated by enclosing
the group Iin parentheses and preceding the left parenthesis
by the multiplicity. Thus, (3E10.3, 2(12, 3F10.1), 2A6,
2G18,9) would be the equlvalent of the followings

(E10.3, E10.3, E10.3, 12, F10.1, F10.1, Flo.1, 12,
F10.1, F10.1, F10.1, A6, A6, G18,9, G18,9)

Note that in FORTRAN type formats such groupings of parentheses
may not be nested and if the format Is exhausted before the list,
the format will now begin with the number preceding the last

left parentheses. (See page 13).

SCALE FACTORS

One extra feature Is allowed when reading, printing or
punching E and F flelds. A scale factor may be appilied to
an F number according to the formula:

.
External number s Internal number « 10‘4‘&'5

(where the scaling Is accomplished before the conversion is

done and the scale must be between -8 and +8). Note: On 4. 4 Facta
input this means internal number = external number » 10~

The "scale factor", followed by the letter Upn, is prefixed

to the whole field specification, untll a new scale factor

Is given as in the example:

(~2P2F7,3, F7.3, OPF7.3)
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Thus., four numbers which would priant 0.522, -1.567, 93.671,
93.671 according to the specification (4F7,3) would print
instead:

« 005 -,016 «937 93.671

if the spacification (~2P2F7.3, F7.3, OPF7,3) were used, It
must be noted that for F flelds this scale factor actually
changes the values of the numbers to which it applles. For

E flaelds, the "scale factor" causes the number itself to be
modified so the true value of the number remalns unchanged,
Thus, the number 0,9321E=3 would print as .9321E~03 according

to the specification E18.4, but It would print as 93,2100E-05
according to the specification 2PE18.4. Unlike an F number,

the yalue is the same in elther case, In MAD programs, where
the format is not enclosed in parentheses, but terminated by an
¢, the scale factor "P" does not refer to the whole format, For
example, the four numbers 0.522, -1.567, 93,671 and 93.671 would
print according to the format -2P2F7,.3, 2F7.3s:

005 -.016 93,671 93.671

Several speclfications may be condensed into one larger
one by the use of the character "/", Each appearance of a “/"
(except as part of a Hollerith fleld) Indicates that the specifi~
cations of a new line (or card), Is to be started wlth what
follows. One should beware of using slashes at the beginning
and end of format statements. (See page 13). A palr "/
causaes a blank 1ine (or card), three “///" causes two blank
tines (or cards), etc. Thus the gpecification

(3F10.3/12,018,2A5/713)

implies that one 1ina (or card) is described by the specification
3F10.3, and the next 1Ine (or card) is described by the speci~
fication 12, P18, 2A5, and the next by 713. It must be noted that
gach lina (if printing is being described) Is described Individually

here.ﬁmg muat Includs lta own garriaze gontrgl. (Explained on
page a

it has been stated on the previous page that a number appearing
in an over~slized fleld Is pushed as far as possible to the right. In
the case of A Information, if there are more than siz characters,
the six right=-most characters are transmitted as input and are right
adjusted In an output fleld. In the case of C, in MAD, If there are
more than six (6) characters, the six left most characters are
transmitted as input and are left adjusted in an output field,
Similarly, In case the specification describes a fleld less than
six (6), characters are taken from the left end of the fileld
untll the fleld is exhausted, and stored in the left end of the
machine word followed by blanks.
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Thus, If a card contains the characters: ABCDEFGHIJK in
column 1 through 11, and It Is read according to the specification
2A3 (or 2C3 which is permissible in MAD), the two slx character
words are read Into the computer,

ABC (with three tralling blanks
DEF on each)

while the specliflication A6 would cause a single word to be read:
ABCDEF and A7, A3 would cause the words:

BCDEFG and HIJ (with three tralling blanks)

to be read (since at most, six characters can go into one word
of storage).

HOLLERLIH FIELDS (LARELS)

Although the A (C In MAD) specification Is avallable for
transmi tting characters (Hollerlith information) to and from
storage, It Is often convenient to Include strings of Hollerlith
characters as labels or heading directly In the format specification,
This Is done by means of a basic Hollerith field specification
consisting of the strings of characters to be transmitted, preceded
by a count of these characters and the letter “H", Thus, If the
specification (1H1,F10,3,6HBETA = £10,2) were used In printing,
one would obtain a new page, because of the one column Hollerith
fleld, contalning the character "1", Then a ten colum F number
would print, followed by the characters "BETA =" and a floatling-
point ten column fleld, Note that blanks are completely ignored
throughout all format speclifications except when they occur as
characters in a Hollerith string. Note also that while every field
specification of types G, I, K, C, S, T, E, F, 9§, and A must be :
followed by commas, the comma may be omitted after a Hollerith

string of the type described here. The comma may be used,
however, if deslred.

Hollerith strings appearing in a format speciflcation
used during Input operations are replaced by the information
appearing in the next columns. {f the specification (9H F6.2)
were used to read in the data card 1THETA = 10.32 the Hollerith
information 1THETA = would now be within the format speciflcation
in the machine as follows: (SHITHETA = F6,2),

If information were to be printed or punched according to
this specification once such a data card were read, the Hollerith
information which was read would appear in the new output rather
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than the Hollerlth information which was compliled with the problem,
For example, If printing was to appear, the output at the top of
8 new page would be THETA = 100,32,

in all MAD programs and in those FORTRAN programs, where
the format statemant is read In as data and terminated by an +,
a Hollarith string may be specifled without the count preceding the
H. Thls may be done by having the first character following the
H taken as "a break character®, and all characters In the format
betwaen it and the next appearance of it are used as the Hollerlth
fletd. (See the example on page 1lb,)

WARNING: There Is danger here of writing several such Hollerith
strings without counts and exceeding the maximum number of
columns allowed for a line (or card)., I|f the number of columns
used approaches the maximum, the counts should be used.

BLANK _ELELDS,

The format specification X" §s used to indicate a column
to be skipped or ignored while reading data cards, or to be left
blank If printing or punching. An integer must precede the X to
indicate repetition even If the number Is one. The conma may be
omitted after the X specification.

in MAD the format specification "S" may be used to indicate
a column to be skipped or Ignored, An integer mugt follow the S
to Iindicate repetition even If the number Is one. The comma
may gt be omltted after the S specification. Note that
FORTRAN users may use the S specification provided the
format contalning It is read Into the computer.

For example, If one wished to read an Integer In
column 10, skipping columns 1-9, the format specification
might be written (9X11). If the format were written (110),
the information in columns 1-9 would not have been lgnored.

The first column of a card has no speclal significance,
The flrst (left most) character of a 1ine of print Is treated
differently. This character governs printed carrlage control,
such as skipping to a new page, double spacing, etc., and should
not contain information to be printed. The user has effectively
131 avallable characters on a line of print with an 1BM 1401 for
off«1ine processing (otherwise 113 available columns), but he must
always include the flrst character as a code to control the
vertical spacing of that 1ine. For example, the speclfication
(16X, 6HBETA = 12) will Indicate that the 1ine (or card) starts
with a skip of 16 columns and then prints (or reads or punches)
the characters "BETA =" followed by an integer fleld of two
colums. If a card Is (nvolved, the letter “B" in “BETAY wili
be found In column 17, due to the skip of 16 columns. However,
iIf a line Is to be printed, the "8" will print In column 16
of the printed page, since the flrst character of the line (in
this case, the first of the 16 columns to be skipped) Is detached,
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to be Interpreted as a carriage control leaving an effective

skip of 15 columns., The effect of a "blank" character on carrlage
control Is to move to the next line before printing, as will be
seen from the following table, In each case, the carriage contro!l
character is effective before the rest of the specification Is
carrled out unless otherwise indlcated.

Blank Single Space
0 Double Space
+ No Space (Note that overprinting does take
place on the M, l.T. 1401)
- Triple Space (Effective only on the I1BM 1401)
/ Single Space, but do not go to the top of

a new page after 60 lines, but after 66 lines,
(Effective only on the M.!.T. 1401)

S Double Space, but do not go to the top of
a new page after 60 lines, but after 68 1lines,
(Effective only on the M.1.T. 1601)

T Triple Space, but do not go to the top of

a3 new page after 60 1ines, but after 66 1lines,

(Effective only on the M.!.T. 1401)

Skip to next page.

Skip to next half-page.

Skip to next thlrd-page.

& WON e

Skip to next quarter-page.

As another example, the gpecification (6H1PHI =F6.3)
would cause a skip to the next page (because the first character
is a "1"), and cause "PH| =" to be printed, followed by a fixed~-
point number. As will be explained below, the "6H" that appears
in the specification indlicates that 6 Hollerlith (or BCD) characters
follow, e.g., "1PHI =", Note that blanks are counted as characters
here. It should be understood that this speclial behavior with
regard to column 1 pertains to lines that are to be printed,
(either on-=line or off=-1ine), and not at all to cards.
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RELATIONSHLP BETMEEN JHE LIST AND THE SPECLEICATION

The "1ist" consists of a set of names of variables to or
from which information Is to flow. Except for Hollerlth strings
imbedded in the format speciflcation itself and the X and S
flelds, esach fleld in the specification refers to one Item such
as A(6)...A(8), counts as several names of varlables (In this case,
the three variables A(6), A(7), and A(8)). During the transmission
of Information, the Input or output subroutine scans both
the 1ist and the specifications simultaneously, correlating corre~=~
ponding entries, and assoclating a fleld slze, a type of conver-
sion, etc., to each varlable, If a Hollerith string is encountered
in the specification, It Is Immediately transmitted, and it Is not
assoclated with any item of the "llst",

-

For example, If the 1ist conslsted ofs A, B8(1,1), I, K
where | and K were integers, an e others floating point, and
the specification was (1H1 F11 Elt.k, 3X 3H! =13, IX3ZHK =13)
we might find a printed 1ine something 1ike the following (at
the top of the next page because of the 1lH1l):

456,010 <«.1613E+04 | = 50 K= 17

The same 1ist would took the following way with the
speclification (1H1l 2F11.3, 6X 3H| =13, 9X3HK =|3):

#56.010 ~1612.510 | =50 K = 17

As stated above, a speciflication may not account for more than
80 colums on a card. It may happen, however, that a list calls
for more Information than can appear on a single card, or perhaps
only a certain part of each card Is to be read, The determining
factors in every case Is whether or not one may account for
the entlire 1ist, After each card Is read according to the
format speclification, the list Is consulted, If not yet
satlisfled, another card is read, and so on, It is Iimportant to
reallize that the specification ls not necessarlly scanned from the
beginning when a new card Is read. In fact, the speclficatlion
scanner moves to the left from the end of the specification (the
last right parenthesis) until! it hits a left parenthesis not In an
H fleld, (1f there is no left parenthesis, it wll] move to the
beglinning of the specification.) It then examines the characters
jJust to the left of this left parentheslis to see If they are a
multiplicity Indication, From this left parenthesls (together
with the multiplicity If any) to the end of the speclification
now becomes the format specliflication until the list Is satisfled,
A similar statement may be made for printed or punched output.

Thus, In the specification: (3F10.3/8(F10.2, 6HBETA = 12)) the
first line printed (or read, or punched) would have three fixed-
point numbers and subsequent lines would all be printed (or
read, or punched) according to the speciflcation ¥(F10.2,
6HBETA = 12).
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As an example, one might have an Integer on the first
data card, followed by many cards, each with six floating~
point numbers. The speciflication might then be (16/(6E10.5)).
Only the first six columns would be read on the flirst card,
and only 60 columns would be read on subsequent cards. The
remaining columns are Ignored and may contain any legitimate
Hollerlith characters. Note that If one wished to read one fixed
point number according to this same format specification, a data
would be skipped due to the /.

" If a specification contalns a Hollerlith string of the form
n Haa,.. a,, certaln conventions are observed, (1) If the
1ist *s satisfled, but the next field specificatlion Is a
Holterith string, the string is transmitted anyway. (2) On
the input, l.e., reading from cards, when a Hollerith string
is encountered in the specification, the information in the
corresponding columns of the Input card will be brought In and
will replace the BCD string Itself within the format specification,
This can then be used as a speciflication for output, for example,
This Is useful for labelling a set of data and causing the
tabel to appear on the output along with the data, etc,

Thus, & card punched as follows:
1 DATA SET NO 3-A  JULY 31, 1964 J. DOE
might be read with the specification:
(724

Later, this specification could be used to print the same Infor-
mation as a heading for the results. Note the "1™ provided for
carriage control for the printing.

in all MAD programgs and In FORTRAN programs where the format
is read on 8 data card It is possible to use a T fleld specification
to refer to a different colum In the line (or card) image belng
processaeds e.g. T35, WHABCD* would cause the characters ABCD
to be put Into columns 35-38.

Ags an example, the specification
T20,H¢AND/ORw, |5

will cause the characters AND/OR to appear followed by a five
column Integer. '

MARNLNG

The specification 72X and 72 (1H ) while indlicating
72 blank spaces, does not allow the reading Into the computer
of an entlre card, as Indicated above, since they do not really
provide a storage region of 72 characters In length Into
which the information on the card, may be read and stored
until needed.
program where the format statement is read in on data cards
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MODLELERS

Modiflers are only avallable in all MAD programs where
the format speclification terminates with an ¢ and In any
FORTRAN program where the format statement s read In on
data cards and terminated by an ¢, It has been shown that field
speclifications have the standard form nqw.d, where n is
the multiplicity, q Is the control letter, w Is the fleld
width, and d Is the number of characters after the decima)
point (If present)., Several modifliers may be preflxed
to this fleld speciflication in MAD programs to cause
special effects. Some modifiers (D,L,R,Z) do not requlre
integers Immediately in front of them while others
(B, and P previously described) do. The order In which
modiflers occur Is Immaterial, Examples of modifled
specifications ares

«3PLF19,6, LKG
The modifliers have the following effect:

B - Normally, conversion is performed from (to) a decimal external
form to (from) a binary internal form. The B modifier allows

the use of other external number systems for | converslions., Thus,
the modifler 168 causes the external form to be In hexadecimal
(base 16) notatlion. The base thus specifled may not exceed 19,
For Integers greater than 10, the additional characters needed
are taken from the beginning of the alphabet. (For base 16,

(a =10, b=1l, c =12, d =13, e = 14, and f = 15.) Note

that K12 Is not exactly equal to 8Bl112, since the K12

conversion uses the left-most bit as part of the number,

while the 8BI12 uses this bit as the sign of the Integer.

The numbers occurring In the format speciflcation itself

are always interpreted as being In the decimal system,

D = Double Preclision ~ If the character D precedes an E or F
speclification, it Indicates that this conversion Is to be
performed on a double~precision number (with each half

of the number contalining Its own characteristic and fractional
parts). Both parts of the number must be speclflied on the "1lsgt"
the high order half first. In FORTRAN one would print an array
of 5 elements as follows:

PRINT FMT, (A()), A(l1+5), 1=1,5)

L - This is used with numbers brought Into the computer with a K
specification, They are usually right-adjusted, with leading
zeros Inserted. The L modifler causes the number to be left-
adjusted (1.e, shifted left to eliminate all leading zeros),
with trailing zeros supplled.

M = Floating Dollar Sign Modifier =« When this modifier

is used In E, F, G, or | gutnut format terms, a dollar

sign Is Inserted Into the fleld Immediately to the left of
the flrst digit. (f the number Is negative (so there Is

s minus sign), the dollar sign goes Imnmediately to the left
of the minus sign.
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N = "pon't" Modifter = If the N modifier occurs before a
stash In an Qutput format, It means don't blank out the line
and don't reset the line pointer In column 1 after printing.

If the N modifier occurs before the format terminator
in an . format, It means don't print the line or reset It
when exiting (If the list Is exhausted).

These two applications of “N" allow bullding up of
a print line column by column, adding each number with a
separate |/9 statement, but not printing the line until It
is complete. This avolds using the "+" carrlage control and
wasting printer time,

R = This Is used with characters brought In by a C specifi-
cation. They are usually left~adjusted, with tralling blanks
inserted. The R modifier causes the characters to be right-~
adjusted (l.e. shifted right to eliminate tralling blanks),
with leading blanks supplled.

V « Commas Every Three Diglts Modifer = When this modifler
is Iincluded In an E, F, G, or | g¥;gu; format term, It causes
conmas to be placed every three digits to the left of the
decimal polint (or to the left of the right end of the number,
if there 85 no declma! polnt). RSE _Comma T3 : .

W -~ Blank If Zero Modifler = If the modifier W occurs In an
A, C, E, F, G, 1, K, or § gutput format term, any number
that Is gll zero will not be printed out. Instead, blanks
will be put Iin its place. Note that this does not mean that
Zeros cannot be printed out = a number may very possibly be
not all zero and yet when converted, round to zero.

Z - This forces leading or tralling blanks to be replaced
by zeros on a C speciflicatlion,
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USE _QF FORMAT YARLABLES (in MAD coded programs only)

A format varlable may be used at any point In a format
specification at which an integer constant is normally found;
i.e., within any fleld specification or a part of any modifier,
Each time a3 format Is Iinterpreted (l.e., an input/output statement
referring to it is executed), the current value of each format
variable encountered Is used in the format In place of the name
of the format variable. Primes are used to delimit format
variables when used in format Information. Format variable
occurence may have one of three possible forms:

'V" .V(I)" or .V"J'”a)'

where V Is a format variable and I, I,, and ly are el ther

integer constants or format varlables., Also format variable

V, I, I, and 15 may be of elther floating point, integer or
Boolean mode. Boolean and floating polnt values will be
converted to integers before being used. 1B and 0B will be converted
to 1 and 0, respectively and floating point values will be
truncated as usual. Thus, In the format 'A'F3.1, F10.6%, where
A !s a Boolean format varlable, the specification F3.1

will be used If A has the value 18, and not otherwise, All
format variables must be names that exist In the program In

which the lnput/output statement using the format occurs (l.e.,
they mag_?g; be arguments to a3 function which uses them as format
varlables), and they must be declared to be format variables
using a FORMAT VARIABLE declaration.

EXAMPLES s

(1) Values of X(1) can be plotted verses time (as
represented by lines In the paper) as follows
(assuming column 66 to represent 0):

THRPUGH QQ, FPR I=1,1,1.G.N
QQ PRINT FPRMAT SUT

VECT@R VALUES PUT = $T66,S°X(1)°,1Hwes
F@RMAT VARIABLE X,1

{2} The following formats are legltimate (although
highly Improbable):

YSCALE'P'NBR'F'WIDTH', "DECDIG"'»
TACL)'PPAC2)TETAC3S) L TACE),PA(S)'BTA(G) T ITA(T) .

(3 Usage as switches:

H= THE TRIANGLE 1S=, 'SWiTCH'(HeNOTw)
Hs A RIGHT TRIANGLE=

and assuming SW1=,NOT.SW2, the following might
be used:

'SW1'(SE)'SW2(5F)15.5
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Note that the multiplicity for the E and F
must be inside the parentheses to keep it

saparate from the parenthesis multipliclty
represented by SW1 or SW2,

HABNING

When using a format variable for the multiplicity,
remamber that varying the multipliicity does not vary
the number of ltems on the list, If it Is necessary

to skip list ltems, use data~transmisslion format terms
with zero fleld width to do it,.
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