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FOREWORD

contains +the results of the second phase (July,

This report
directed toward

1968 - June, 1970) of the File Ovganization Project,
the development of a facility in which the many Issues relating +to

the organization and search of bibliographic re. ords in on-=line com-
puter environments could be studied. This work was supported by a
grant (OEG-1-T7-071083-5068) Ffrom the Bureau of Research of the

Office of Education, U.8. Department of Health, Education, and Walfare
and also by the University of California. The principal investigator
was M.E. Maron, Frofessor of Librarianship and Associate Director,
Institute of Library Research; the project director and project manager
were, respectively, Ralph M. Shoffner and Allan J. Humphrey., Institute

of Library Research.

This report is being issued as seven separate volumes:

- Shoffner, Ralph M., Jay L. Cunningham., and Allan J. Humphrey.
The Organization and Search of Bibliographic Records in On-line
Computer Systems: Project Summary.

The Organization

* Thoffner, Ralph M. and Jay L. Cunningham, is.
and Search of Biblicgrarhic Records: Com. .ent Studies.

= Aldyer, Arjun K. The CIMARON SYSTEM: Modular Programns for the
Organization and Search of Large Files.

* Bilver, Steven 5. INTX: Tnteractive Assembler Language

Interpreter Usexs' Manual.

* Silver, Steven S. FMS: Users' Guide to the Format Manipulation
System for Natural Language Documents.

- SBilver, Steven S. and Joseph C. Meredith. DISCUS Interactive

System Users' Manual.

* SBmith, Steven F. and Willism Harrelson. TMS = A Terminal Monitor

System for Information Processing.

Because of the joint support provided by the Information Process-—
ing Laboratory Project (OEG-1-T7-0T71085-L4286) for the development of
DIBSCUS and of TM3, the wvolumes concerned with these programs are in-—
cluded as part of the final report for both projects. Also, the
CIMARON system (which was fully supported by the File Organization
Project) has been incorporated into the Laboratory operation and
therefore, in order to provide a balanced view of the total facility
cbtained, the vclume is incluaded as part of the Laboratory projsct
An Information

report. (See Maron, M.E. and Don Sherman, et al. 1 Informatio:
Processing Laboratory for Education and Research in Library Science:

Phase 2, ILR 19T71.)

1
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ABSTRACT

FHS/3 is a system for producing hard copy documentation
at high spc=d frowm free format text and command input.

The system was orginally wiitten in assembler language
for a 12K IBH 360 model 20 usring a high speed 1403 PrCinter
with +the UCS—-THN chain option {upper and lov¥er case) . Input
vas from an IBH 2560 Hulti-function Card HMachine. The mocdel
20 version has been superceded by a revised implementation
operatioenal on all other models of the IBM System/360.

Increased speed is gaine=d by restricting performance to
text formatting only, eliminating editing and text scanning
functions. (i.e. spelling checking, index generation,
etca.) -

This document serves as language specifications ani
asers Ganual and was completely generated by FHS.



I- INTRODUCTION

FHS/3 is a system for producing hard copy documentation
at high speed froam froe form text and command input. It
oparates under 0s 360 on an IEM 360 model 91 and has a
subset usable on an IBM 360 model 20.

This dcoccument sServes as language specifications and
users manual and wvas coppletely generated by FHS. The text
vas reviewved and criticized by members of the Institute of
Library Research, The Campus Computing Network and selected
individuals. Special thanks is extended to Steve Barryte,
Vernon Coley III., Bruce Dane, and Peter Watson wvho editeid
and modifed the machine readable source text.

Version 3 of FMS was originally written in IBE 360
model 20 assembler language, with an assembler developed by
the University of Waterloo, Ontario, Canada, used on an IBHM
360 model 75. The object deck is 16K in length. Hodel 20
FHS uses a gqueued I/0 method developed by Howard B. Golien
of the UCLA Computeyr Club resulting in a 40% increase in
nodel 20 processing speed. The full 12K model 20 system
uses a tap=2 access methed developed by Van Martin of the
Campus Computing Retvwork, modified by Tom Springer, also of
the Netvork., The model 20 version has been rendered
obsolete by the full FMS described in this document.

PROJECT HISTORY

Thse FMSs project started in late 1965, based ol
discussions held by members of the UCLA Computer Club. Tha
Unjiv-rsity had installed an IBM 1401 computing systenm,
modified to handle a 120 character print chain, and some
initial programming established the feasibility of a text
processing system for the machine. One system (developed by
James Lewis) had extensive format capability but was
severely limited by computational overhead. The other
system, FHS/1, was considerably faster but not nearly as
powerfal. XIn both cases the limitation was found to be thea
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computational speed and the 4K memory capacity of the 7401.

Interest in text processing was again revived vhen a
special project on text manipulation (Mathematics 109 under
Professo._. .javid Pope at UCLA) was conmpleted in 1966, and by
the re-implementation of FMS by Stephen Wolfe for the
University®s 360 model 75 computer. The speed of execution
of ¢hisz implementation more than made up for limitations in
the language as specified at that time. Alsc contributing
to interest were two IBM distribunted packages: TEXT/360 and
FORMAT /L4, both comprehensive in scope but still limited by
execution speed and the large amouant ¢. sStorage reguired.

The revised version of FMS, FMs5,/3, was rTeleased for
testing in summer 1968. Tt was designed to take advantage
of the speed and availability of the 360 model 20 computing
system, and the experience gained in using some of the other
text process'ng systems. By fall 1969 the most readily
available computing system was the 360,91 which encouraged
the developmrent of this latest version designed to run on
any true 360 and use model 20 for off-line printing of the
finai results. '



BASIC CONCERTS

FHS is designeu to deal with a coniinuous stream of
text interspersed Wwith control commanis. Inpat is in card
image foram, all eighty columns of which may be used. Column
80 immediately p:iz2cedes column 1 of the next card. If no
control commands ar=s issued, the input sStream is treated as
lover case text which will fall into a format defined by a
Program Status Grcup. Each line begins at the left margin
and ends at a word boundary (the start of the next word} at
o before the right margin. ¥hen enough text is supplizd tc
£fill a page, a new page i= automatically started.

A %"/%" before a letter changes the case of the ietter,
hence lower case letters are capitalized and upper c.se
letters are made lower case, To print a /% the string %,/ /v
is used.

Example:
/aa/s/bb /11,6677 Fand /so /fort/h =—==>

AaBb?14£,/ And So FortH

~ Blanks are reduced to one blank whenever more than one
follow in seguence.

Example:

this is shorter than it Seens
—-—>
this is shorter than it seens

Certain characters are treated in svecial ways to allow
text format control. The characters " ", 6 %2%_ and nyen are
unigue since the number of blanks following these characters
will not exceed two, but can number one or 2zero.




Example:

and?/ hegin ——=> end?Baegin
end? sbegin - end? Begin
end? /bagin ——=%» end? Begin
end? /begin -—=3» end? Begin

An @' indicates that the nexe t o characters are
formait control comeands as described under COBTROL COHMANDS.
Tc print an Ya2" the command "2 must be issned,

Blanks betvween commands are not ignored. I£f you find a
troulblesone blank that refuses to disappear, eXxamine
residual blanks between commands or between compands and

textc.

See the section “FMS Beginners Cook Book?® for a simple
ase of the FHS sSysteha.

TEBRNMINOLOGY

0

Te pmakse it casier to 2xplain concepts in FBHS, tha

following terms are useful:

line A single printable line in FMS. It wmay have
text in it it may be completely blank . or it wmay bhe
declares non—-existent {physically existing but not
priﬁﬁablﬁ)_ The basic routines that make up FHS usually
deal with each line on an individual basis. A line may have

up to 132 usable print positions.

line. grecup A set of lines cansistinq of a
superscript, main, overprint, boldface, and subscript line
with carriagqe control. When FMS finds that one of the lines
has been filled it will trv to print the whole line group.
Line groups print only if there is something in the main
line., See the example under Tke Line Group.

line in guestion The 1line that FMS is currently
dealing with. The =subscript, superscript, overprint, and
main line may be a line 1n guestion.

line output- Eg;ggg: The pointer o a specific
character or column in a line in gquestion. Any position
within a line group can be described by the combination of
the line in gues' “-n and the line output pointer.

BmRACro A method by vhich commands and text may be

6




Z2ied avaoy in a manner that perpits their reinsertion into
the input streap cn coBpmpand. Prequently ased text and
format controls may be simplified by using this technigune.

CONT ROL COCHHAMNDS

There will certainly be times when the standard flow of
text pust be disrupted for 1lin= or page format changes.
Page skipping, paragraphing, column or line spacing., etc.
all fall 3into this category.

To deviate froms Jdefault format conditions, the user
BUsSt supply overriding format controls of the form anno,
vhere nopo is the particular control tc be exercised. Control
comrands are available to moedify the Program Status Group
{PSG), change any member of the line group, and control

spacing and local format. The rest of this =s=ection will
discuss. in detail., FMS commands contralling these
conditioms. Appendix I is a complete list of all commands

together with a synopsis ofX their functions. Macro cormanis
wvill be treat=d in a special section.

Exampl=z

@PG eject a page
ASKCG .4 skip four lines
AMIIU4 use macro 4

it

LINE

[}
[

:ROUP

— =

xR

The Dbasic logical printing unit produced by FHS is
called a line groap. It is created by the text and command
input supplied in the input stream. A line group consists of
a superscript line, an overprint linme, a boldface line, a
main line, a subscript line and carriage spacing control.

Each line of the line groep has associated with it a
hidden existence flag indicating whether or not anay
information (including explicit blanks) has been placed in
the line, and printer carriage control (e.g. print with
sSpace suppress, print with single =s=pace, etc.) .

Alsc attached to each of these lines is an overflow
sub—-line, used to save information started but not completed
on its associated print line. This overflow line holds data
#hich has not printed because of the 1line termination

Y 7
9
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process. The overfilou is inserted in the 1line group
ippediatsely £0° _owving that which has Sust been printed.

Hhen the comrand is=s given to dump a line, =2ither
explicitly by command or implicitly by 1line overflow, the
dump roucine atteapts to print out all lines. If the main
line does not exist, then nothing is printed. If no
superscriptiny or subscripting has been done in the past,
*he sub and superscript lires are not printed. If subhscript

or superscript lines have been used before, but are
currently vnused, they will be represented by a blank 1line
to satisfy format requirements (giving the general
appearence of +triple spacing). The overprint line is

printed next (if it exists), without moving the carriaqges
along with multiple strikes of the boldface 1line, followed
by the main line.

EXAMPLE:
2 2 2 superscript
X =Y &+ 2 eguationpn 1 main, overprint, boldface
i i i subscript

#hen the whole group has Lkeen completely printed,
noreal carriage control is taken —-- one less line is skipped
than the number indicated in the last &CC cowmmand {(i.e.,
@CC2 skips one line between line groups).

NOTE: In the 91 implementation all interncl carriage
control 1is 360 machine dependant and is optimized ana
convarted to standard USASI codes before printing.

THE PROGRAM STATUS GROUP

Changing the overall format of FMS output _.s dona by
modifying the Program Status Group (PSG). This collection
of counters and constants control the general 1look of an
ou*tput page (i.e., margins, tabbing, paragraph indentation,
atc.).

As each character is received in the input stream it is
placed in an output line buffer. The boundaries for a
character's placement are stored in and controlled by the
P5G. Except in the case of changes to the right and left
margins, which gqo into effect after the current line group
is printed, changes to the PSG go into effect immediately.

Changes to the PSG are made by issuing special control

8
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coBRands. A ;ist of default values of the PS5 can be foupd

in Appencix T11, Defauit Format Gonditiocuns.

The PSG contains Current values for the following:

5ub= SupeTscript =z=witch Margin Justification switch
Opper and YLowver Case svitch Tab Stops

Text Body Lenagth Header Spacing

Pzragraph Indentation Right Margin

Left Margin Underlining Character
Carriage Spacing Duote Mode swit:h
Underlining switch Line Justification switch

Bold Pace switch

CASE- CONTROL

A "/" before a character will capitalize that character
if in lower case wmode, or change that character to lower
case if in upper case mode. In accordance with the table in
Appendix ii, non—alphabetic characters become special
symbols. Long character strings may b2 capitalized by using
the commanrd aUC before and 2LC after the string to restorsa
normal lover case.

Example:
/a/bscs/de -—-3 ABCDe
-——3 AB

aUCabecddlCae —==-— CDa
#UCsweat /a/n/d tearsaLC ——-> SHEAT and TEARS

¥

7 Certain conditions will arise when termination of a
line other than by normal line overflow is desired. This
may be doae by using 2he following commands:




Paragraphing

The "=2ew paragraph®% command (2PP) will £fcerce the
printing o1 the current line, even though not extended to
the right margin. The text following the command will start
at the current value of the paraqgraph indentation location,
as set by the @is5 <—mmand. Iif the value of the indentation
iz the same as the valzzs of the lzft margin, {(=et by an 2LN)
an extra blank line is pleced between paragraphs in addition
to normal carcriage Control. The @CC carriage control
cecmeand has a special setting (0) which gives normal single
spacing but will leave an axtra bl ank line betveen
paragraphs regardless of indentation location. See also
paragrap! indentation in this section,

Example:

#ISCISLNM033a8RM05S5

This is an example
cof margin control.

The use of the PP
makes paragraphing
easvy.

®LHEO 35

Block paragraphs are
possible by setting

the left margin
equal to the
indentation.

This 1is the way it
looks.

linz terminationp (dump buffer)

The DB and @®DE commands force the termipation of anv
line group in progress. It is similar to th2s neWw paragraph
command, PP, except that the line pesition pointer is sat
egqual to the L. "t margin, and no extra lines, otl i
normal carriage control, are inserted. If the 1]
progress had no text in it, nothing will be &
multiple 3DB's will, at most, force the terminati
one line.

The line dump comwmands are used vwvhen only a limiteid
amount of text is required on a printed line., If even
margins are in effect, the use of the 3DB command, or any

10
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conmand that forces a nev line, will force the cur.ent iine
group being printed to be left justified, prodicing
better-looking results. If even margins are requaired the
«DE command can be used, Adumping the line group just as if
the right margin had been passed.

Example:
ans
aDBdumpeDobuffereDBworks likeaDBihis —---5
dump
buffer
vorks like
this

S e s e e e ome e o 2 ST S e Y e T S

ADEG - pdDEbufferdDBevend®DEvorks like@DEthis —=—=

dump

buffer
@ven
wvorks like
this

Three commands are available to control page skips; the
unconditional page skip command (3PG), the conditional page
skip command (@PS), and the carriage control coamand (2CC).
Normal text flow will cause pages to be skipped
automatically at the correct tinme.

Line spacing

Normal carriage spacing z=ay be varied through ths use
of the ACC command, which controls spacing between lines.
Lines may be =skipped by issuing an 9SP command, which either
skips z certain numsher of linas, or goes to the top of the
next page, whichever is 1less or by issuing an @sK, which
spaces the nnmber of 1lines specified, ignoring page
boundaries.

1M

4



@DB1@SK0022asP00232DB ——->

Page Numbering

Pages are normally segquentially numbered starting at
page 0 allowing the user to request 4 nev page {(page 1) to
properly start his report. There is no certainty ¢that FHS
will initis "7y start printing at the top of the first page
unless a specific command regquest is made. The a&PB&#% ani
2PNO8E commands allocus Fo0u t6 change the logical nuaber of

-l dw

the current page causing subsequent pages to be
appropriately nusbered. If "§#88" is entered as "**%" then

page nuabering 1is suppressed.

Example:

@PN*** ——--3 page numbering is suppressed.

#°ND012 -=--3 <the current page is logically page
12. This will be reflected starting on the tc3
right of the nezt pags (i3).

@®PB012 —=->» the current page is logical
12 reflactad by a pages number cantere
bottom of the page.

Horizontal page number positioning is controlled by the
settings of the absolute right and left margins.

Hev pages

If a new page is to be started immediately, an aPG nmay
be issued.
The 3PS command allows the user to test the number of

lines remaining on the current page. If there are not
enough to satisfy the request the carriage is skipped to the

%44




an izmco=mplats lias

tep =f noxt pLgs. If 2P3 is usead gith
&n¢ the r~3ults forces a new page, the i complete line will
he printed on the next page.

Ezsample:

2PG The top of the page

@P5008 Skips if there aren't X printable lines
left on the current page.

Page extept

@HD contrels the nember of lines tc be skipped froa the
top of a page Lefore the text is pricted. The number of
lines to be printed on a page is set by the @3BD command.

Example:

@HDO02 -—--> leaves five spaces at the top of
@each page since the printer hardware is usually
set three lines from ‘ae top of the page.

2BDOUQ -—--> allows #0 lines of printable text to
appear on a page before going to the next page

inciuding the header spacing command.

LIME CONTROL:

) In the category of 1line control are those commands
which control line justification and@ column spacing. Lines
can be terminated 1mnedlately by the @aDB compand described

in the section Line termjnpatiop. Text flow within a line is
bracketed by the left and right margins set by the aLm a=ni

RBRM commands.

Example:

2LMO403RMOS50 #DB/hello /i am text to be
formatted.

7if_ yan run_me_together_,/i_will_still_print_out_cor

rectly
Hello I ax

text to be
formatted.

13
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Lf__you_run_
Be_together
X will sti
11 _print_ou
t_correctly

Pour modes of line -Jjustification are available: aLJ,
left Justification {(as internzily generated); 2RI, right
justification; BCHN which centers lines between the margins;
and 3EH vhich right and left Jjustifies (evens the wmargins).
Even margins are assumed when FHS is initially used.

These commands go into effect when issued and remain in
effect until either a Resst or another line Justification
command is issued.

Example:

centering looks like this

right
Justification

left
Justification
even margins iook like this

Only information between the left and right margins a&are
affected by line justification.

Centering is performed by computing the location of the
centeral point betwveen the left and right ®margins anid
subtracting half the length of the text in the main line to
compute the starting output location of the text in the main
line.

Even Margins are obtained by evenly distributing the
blanks left after the last character in the aain line, up to
the right amargin, between the words in the line group. The
direction of distribaution is switched before each line is
started to insure uniform printed page density (roughly the
sSame method used in TEXT/36G).

14




The @UN command is provided for underlining main line
text. Its effect is terminated by the ARNU commsand. The
anderline character can be changed by the aUL command for
special overprinting effects. The overprint 1line 1is aused
for =stcring the underline characters for prianting.

Example:

This @UNwordeadU 1is underlined. ---» This word
i: undelined

Boidfacing

The @dBF commands will cause the text following to be
overprinted, giving a darker imprint to the text. This may
be turned off with the @NF command. It is useful for
esphasizing words cr titles=s,

Example:

?PPnormal @BFbold®NF normal —--——2> normal bold
normal

Paragraph indentation

i - X

The paragraph indentation is set by the aIS comma.
An uvnusual and effective technique for page forma*ting is to
set the paragraph indentation to the left of the lLeft margin
so that the initial 1line of subsequent new paragraphs
overhang the left margin [see the general format of Appendix

I).

Examrle:

AISO40LMOLSARMOSS
dPPXY X X X ¥ X ¥ X X X X X X X X OPPY ¥ Y Y ¥V Y

Yy ¥ oPPz z z =2 2 Z@DB —-=-->»
X x X X

Mo
[ ]
MW

g
ot
~;
!
~
v
~
v




2 2 T Z 2 %

*

a-is,-‘:* l:!akﬁigag-“ =

Standard typewriter relative position tabbing is
performed by the @TB command. These tab stops can be
changed by the a5T tab list. An @AT starts the text at the
exacgt location specified. Remember, when anything except
left justification is in effect, the location of a given
character may change at the time of the printing of the
lined

Example:

aLJ
@PPPATO6013ATOS5523AT0S5038DB -—--3

3PP13TB2aTB3 ~———>
1 2 3

FHMS normally leaves one Space between wordse. To leave
more than one space one of the following commands is used:
@55 leaves a fixed number of spaces, #BS backspaces a fixed
number of columns, a=« formats text vithout blank
suppression until the next command is encountered. The
space skipping commands do not blank out any existing
characters in a line, Lines are blanked and assumed to be
blank after each nev line is started.

Example:
a b c -———>» a b c

Aa®s55003bass003cass003 —==> a3 b
ALY b ca3DB ———» a b c

0
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LINE SELECTIQN

Fiis utilizes a multiple 1line forwmat for handling
subscripts, superscripts, boldface, and overprinting. By
specifying the line youn wish to write in, and where in the
iine vyou vant to write, the program will take care of line
printing. An @S0 command will use the superscript line; an
@SB will use the subscript “ine; an @0P uses the overprint
line; and the aML and 2MX comrands return controecl ¢to the
main line, at either the current location, or the last used
positicn. The boldface line is se: by a switch and is
filled with =ain line dats automatically.

As soon as either an @sSU or @SB is 1issued the systen
changes to a special mode that leaves extra blank lines for
unused subscript and superscript lines. This wmode can be
disabled by doing an @3NS to directly tur: off the mode or
®RS to restore initial conditions. If a vhole report is to
be done in this way it is advisable to issue a dumny @sSU or
@®SB cormand to set this mode at the very start of the
prograia. The output generated looks best printed at 8 or 10
lines/inch. This mode <can be suppressed with the BNS
coamand.

Example:

aPP e®SUsin (x) aML + y@5Bij@2MX@SUcos (z) ML=
3.6830P //3MX02DBANS

sin (x) cos {zZ)
a + v = 3I.680
i

NOTE: If a line with subscripts and superscripts is in
proqress vhen a mode reset is issused the subscript and
superscript lines are not printed even thocugh there may be
data in their buffers. The line group must be dumpeu Heiore
the sub-superscript mode suppress is issuaed.

17




RPBOGRAY STATUS GROUP COK:

3% saves 2ll the variables in the current PSGg GRé$
uses a PSG which has previocusly been saved. An 3RS restores
the PSG to its defanlt valne., This series of controls is
vaery useful for complex format coatrol. 9§® is replaced by
a save araeaa number from 0 to 4.

Example:s
aPPhello 2”2 R3IS0S5C dFPhelile zZRE 2PPhello2DB

helle

18




ITYI. FHS BEGIWNERS CCQOK BOOK

High guality reports can be generated in FMS with three
and a half F¥HS commands:

apPp t0 go to a new paragraph,.

dMU1,2, and 3 ... PMR predefined macros for setting up
main and subordinate to:ics.,and

/7 for capitalization.

EXAMPLE:

@2MUTTHE NAME OF A MAJOR TOPIC 3aHH
@MU2TOPIC ONE3MR
PP /THIS IS THE FIRST PARAGRAPH OF THE FIRST TOPIC. /THE

TEXT CAN BE TYPED IN WITH AS MAPFY INTERSPERSED BLANKS
A5 YOU WISH SINCE THEY WILL ALL BE CORRECTLY ADJUSTED BY
/F/8/S.

aPP/PARAGRAPH TWO HEFE.
2MU2TOPIC NUMBER TWOAMR
?PP/PARAGRAPH ONE OF TOPIC TWO.
@aMU3SUB-TOPIC UNDER TOPIC TWO@MR

The next page is the result of running this example under
FMS.

19




THE NAH. _F A HAJOR TOPIC

This is the €first paragraph of the first topic. The
text can ke tyrcsd in with as many interspersed blanks as you
wish since they will all be correctly adjusted by PFHS.

Paragraph ¢two here.

IOoPIC RUMBER THO

Paragraph one of topic two.

sub-topic- under topic- two:

n

20

Q i
: P a7




Iv. HACROGS

Hacros permit the invocation of a number of difficult
format Control Seguences as a single commande. vaiid FHS
commands, text, or combination of the two can be saved ip a
macro and inserted into the input stream whenever needed.

Macros are ceontrolled by seven special commands: BAaCro
define, BRAacCro end, BRacCro use, Bnacro revert, macro clear,
macro on, and macro off.

The structure of the macio is stated in a macro define
[@MD] including a one chararacter label that identifies the
macro. It is terminated by a macro end { ?ME] statement. To
destroy an existing macro and replace it with another macro
egqual to or shorter than the original macros length, issue a
define macys with the same name.

A macro is invoked by using its name in a macro use

If the macro requires information from the source input
before it haz terminated, a macro revert [@dMR] will cause
the next text to be brought in from the previous input
streamnm. Control is returned to the macro when a Racro
revert 1is encountered in the input streanm. By issuing a
macro use folloved by rany text fields delimited by macro
reverts a dialogue is set up between the macro and the input
stream.

It is important to note that an @®aMR in a macro implies
that an #aMR also exists in the input sStream t¢ return
control to the macro for normal termination., A mazTOo's
control is finally released by exiting by wvay of the B3ME
terminal, not by &2n 3MR.

To des~roy all previously defined macros the macro
clear [@MC ] command i=s used.

The macro on and macro off ([@dMO0O and @MP] gives
conditional control to macro definition and use. When a
macro off is issued the macro 1in gquestion i=s ignored
vhenever it 1is referenced urntil a macro on is issued. A
macro on i~ issued automatically whenever a macro is defined
or re—defined.

21
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Nested macros are not vyet fully supported.
EXABPLE: |
PMDTASUBSKOO0Z22UN2UCANRALCANIASKOD 1L AKET
XXXXXB3MU? stuff INBRYyYyYYY@DB
XXXXX
STUEF

YYYYY , L ,
{notice the effect of the imbedded blanks)

The following complex sec of coamands define a bhox with
a line of text inside:

#sSTO020040
9MDRaDB2TB /$3NMNUS/~AMER [ The top])

@ST020040
#HDR3DBATB/$2MUS/~@MER [ The top] 7
BUDSAUCTIII101118011111111@LCAMES [ The harizontal bar )

@MDT2DBaTB|2TB|3HMET [The sides...no text])
dMCUaADBaTB | d550023MEBaTHR| AMEU [sides with a revert text
request jJ

@®HDVaDBAaTB /_aKUS/,3HEV [ The bottom ]}
@dMDWAMURAMUTAMUTAIMUUAINMUTAMUTAMUVADBAIBENW [ The canplete box 1

@MUiWtestaMR [Invoking the box)

test

U oy i oy

DEFAULT HMACROS

Three predefined macros are supplied vhen FHES is

initially loaded (see appendix IIXI) and were nsed to format
the major and minor headings used in this manual.

L. 22
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v MODEL 20 TAPE FILE MANAGEMENT

le management on rnodel 20

FNS i capable of tap i th
acted to the printer can ke
t

nDe
systenm. Any  output air
simulitaneously directed to a

Tape output operations are initiated by an aF¥nnn
command which beqgins to write out information on the tape
starting at the nnnth file.

Tape operations are terminate2 by e.ecuting an @FT
vhich ends the current file, If the user is in tape write
mode he is shifted back to read ®mode by ending the file
explicitly, reading the last card from the card readar, or
starting to print a file.

The @FPnnu command prints the nnnth file on the tape.
Since the taps was treated like a duplicate print=sr when
writing ¢the file, the printing of the file can be performed
out of segquence and interspersed with card and macro input
text without a break in continuity.

If you wish output being written on tape not to be
printed the commands @CR oxr 20Y will suppress or perxit
printing.

Fxample:
DON 2FWOO01
Toext 3inpnt here is noet printed on the printer
but is put on tape.
a0y
3FT

This text inpct prints on the printer directly.
aFP0O1
#@1* the first file is printed a%|

RESULTS: The second input is printed first and the
first input is printed second.

23
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APPENDXX I COMHAND LIST

iljjimjpcuccecs.---.Integers between O and 9, each letter
Iepresenting ome digit-

4838asemsssas==ssAn alphameric field with possible cas=
conversion.

XX¥XXXaco=ssesssasssllilCOnverted character inpot exactly as
typed on the input media.

COMMANDS

Blanks following commands that cause exact column
positioning will allow a possible single sSpace
variation.

Unless otherwvwise specified no integer may be less than
0 or greater tham 133.

Coemand definitions followed by an "e"%" are reserved for
the unsupported model 20 implementation.

Command definitions followed by an "o" are not defined
in the model 20 implementation.

dALnnn o Absolute Left margin ,

Define the 1left margin for purposes of page
numbering only. It is initially set to the

default value of the left margin and is not in the
PS5G. See also PAR. '

24
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PARANN o Absolute Right margin
Define the right absolute mazrgin for pags
nuebering. It®'s initial valve is equal +to the
defaulet right margin. See also dAL.

AATnRAN Absolute Tab
Set the 1line location pointer o *“nann". No
position testing is performed allowing tert to be
placed anyvhere in the 132 positions available per
line.

@®BF n Bold Face font
Over strike all non—-blank characters in ¢the ®main
line following this command. This implementation
over strikes three times,

®BDnnn Body length Definition

Set the total number of lines on a page less 3
{the uasual paper setting in the printer is thres
lines from the top), starting from the top of the
pagc. If the length of the page set is greater or
equal to the current line number than a new page
is started after the line group currently being
generated is completed.

aBSnan o BackSpace
Backspace the line output pointer "nnn” positions.
If the left margin is exceeded the line output
pointer is set to the current value of the left

margin.

3CAX o Change the Attention character
Change the attention character {(defaunlt "av") to
the single character specified., A case change

gualification is not accepted in this special case
and the use of the case changed alternate for this
character is lost.

@CCn Automatic Carriage Control
Insert n-1 blank 1lines betvween each line groap
printed. If "p" is equal to O then n=1 is assumed
with the addition of an extra blank line before
each new paragraph when single spacing text. This
provides an improvement in legibiiity.

25




BCR

BCOX o

2D8

2DE

@ EN

BFPDINND =

geNter lines

Cas

Center bhetveen the right and 3ett sarain all lines
printed after the execution aof this=s coamand
including any linzs in an incomplete state. Tha
margins used are those which were set at t(ha tisme
the 1lin=s group in progress was beqgun, Centezing
assumes that the line 1initially started at the

left margin.

2 Qualification chzracter change
Modify the case change gqualifier (default v /»),
The use of the case changed alternate for this

character i= lost.

Pump line group puffer

Dump all text found in the line buiffers obsarving
all line justification conventions, with the
exception of even m®maryins, and normal carriaga
control is taken. If the line buffers are enpty,
no prin. action is taken. The line cutput pointar
iz subseguently set tc the left margin constant.

Dump buffer allowing Even margins

Dump all text found in the line buffers in exactly
the same manner as the 2DB except that the Even
Margin option, if set, is observed. This command
aight be useful if an absolute tabp or new
paragraph command was used for Settinq up marginal
notes while text between the narglns is required
to be right and leoft Hducstifisd in crde o bisnd
with the rest of the text.

Even Margins

Simultaneously right and left Justify, by
inserting extra blanks between words, all text
found betveen the right and left margins. The
direction of blank insertions is switched bhefore
each line is generated to balance the overall pags
print den51tg.’ Text not between the left and
right margins is not affected by djustification.

File Print

Print completely the contents of file "nnn". The
line group will be dueped and if the 1last +tape
operation wvas a file print data transfer to tape
will stop. If the last operation was a file write
the file is ended and data transfer will stop.
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dFNnnn

2aHdDnnn

aIsnnn

3LC

LI

aL¥Mnnn

BHC

File Terminate
Terminats the current tape file imediately and
position to the beginning of the next tape file.

File "rite
Copy onto tape any output directed to the printer
after the execution of this command starting at
fila "pnn". Any files greater than "nnn¥® axisting
on the tape will be destroyed by this operation.

Set the HeaDer spacing
Set the total nusber cf lines (lass thresg} to be
skipped at the top of each new page. Since the
IBM 1403 printer is usually set tc start printing
three lines frorm the top of a page thesae thrae
lines rust be taken into consideration when
setting the header.

Indentation Set . :
Set the paragraph indentation te "nnn®., If 1t is
equal o the left margin, one blank line is
inserted before a paragraph conforming to standari
block paragraphing conventions.

Lower Case
Convart to lowar case all text following this

command before printing. This is used to
terminate an a0C command.

Left Justify
Left Justify all 1line groups {ilines are left
unchanged »» the line group buffers). Before
special lustification techniques are applied all
lines have this format beiore printing.

Left Marqin sat
S5et the left margin to “nnn%. This is mnot in
effect until the current line group is dusped.

Hacro directory Clearx
Clear all macro descriptions enabling new ones to

be specified.

27
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2MDa

2MEa

2HFa

ML

amMoa

INM0a

HBacro Definition :
Define the start and name of a new ®Bacro. Al1l
instructions and text follovwing this instruction,
unt’l an 2MEa command, are stored as a macro haased
“a“a

Bacro definition End
Terminate the scope of an @MDa command. This
com@and must be preceded by an ?MDa command ©OrC an
invalid command message will be issued.

Hacro oFf
Declare macro “a*® to be temporarily non-existent.
This command can be nullified by the 2MOa command
or by re-defining the macro. The macro itself is
not changed by this command.

BReturn to current relative position in the Main Line
Output all the following text on the main line
starting at a point immediately following the last
character generated. This is a possible
terxination for the @SU, @SB, or A0P commands.
See also aMX.

Macro On
Declare a macro as existing after an @MFa has been
issued, This function is performed automatically
by an a2MDa.

Hacro Revert back to the last used input streawm

{macro or card)
Permit a macro to release control to the card

reader input stream and obtain control again.
This is used to surply paraseters tc a macro.

Use a previously defined Bacro
Insert all the text in macro "a" into the input
stream at this point.

Return +to Main 1line +to eXactly the last used
position in main line
Place all text following this command on the main
line, starting after the last used position in the
main line. See also @ML.
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®NF o

anNu

@NS

dON

0P

a0Y

2PEnnn o

PG

Normal Face font :
Resume aormal single strike printing of the main
line. This nullifies the effect of @Br.

Bo Underlining
Terminate underlining.

He Sub or superscripting
Turn off super—~ subscript mode. Be sure that the
line buffers are completely empty before issuing
this command or incompletely generated subscript
and superscript lines will not be printead.

Output is Not printed on the printer
Do not print any output directed to the printer
after the execution of this command. & 1line group
in progress ¥ill therefore not be printed unless
it is dumped before the coemand is issued.

Overprint 7
Save the location of the line cutput pointer and
insert text in the overprint line.

Output is permitted t< print
Restart printer output by cancelling +the @0N
command. The contents of the 1line group 'in
progress Wwill not be printed unless the lin= group
is dumped before printing is enabled.

Page number at the Bottom of the page
Generate the page number "nnn®" centered between
the absolute left and right margins two lines
below the lazst printable line on +the pags as
specified by the @BD command. See also dPN.

New PaGe
Dump the last line group, start a new page, ani

establish a new header displacement., Top of page
numbering, i€ - requested, is parformed

automatically.
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PN nnn

aPsSnnn

3Rn

3BMnan

tep of Page Numbering
Generate the current page as “"nnn® rigqht Jjustified

on the first printable 1line of a page, bhefore
header spacing is taken. Since FMS generates
ontput one 1line at a time this form of page
numbering will not be able to set a proper page
number until the next page is started. Page
numbers are incremented automatical.iy. If ®*nonv
is equal to "**%®" then page numbering will be

suppressed.

New ParagraPh
Duap the line buffers as in a ?DB and the output
position 1is set to the paragraph indentation
constant., If the paragqraph indentation is equal
to the left margin or if @CCc) {single space,
special option} has been specified, an extra
normal carriage control is perforged.

Conditional Page Skip
Skip to the next page if "nnn" lines can not be

placed on this page. Tue line group in progress
at the time of execution of this commsand is not

dupped.

Reset PSG using reset area n.
Restore all the format description elements
described in Appendix III to what they were at the
time of the last 25n. If the nth reset area has
not been set this instruction is ignored. ™n"
must be between 0 and u4.

Bight Justify

Right <Fustify 211 liner following th~ executic: of
this command.

Right Margin set
Set the riaght margin to "ann", As in ®LH this
cormand is not in effect until the current line
group is dumped.

ReSet to default PSG {Program Status Group}

Reset all pertinent overall format variables to
the original default values, All of them will not
be in effect until the start of the next line.

See also @Rn.
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@Sn Save the current P56 in reset area "an"
Save overall PSG format controls in save area “np".
"n" must be between 0 and 4. See also 2Rn.

#SB Start suBscript
Save the location of the line ocountput pointer and
insert text in the Subscript line. See also 3sD.

@SKnnn SEip lines over page boundaries
Dumrp the line buffers, including carriage control,
and iunsert ®"nnn® lines without regard to page
boundaries.

@SPnnn Skip lines or new page
Dump line buffers including carriage control =and
insert ®pon" lines., If the skip goes cver a page
bogyndary skipping stops at the top of the next
page after header spacing.

@ssnnn Skip spaces
Add "non" to the current valdode of the line output
pointer. 1If the resulting location is greater
than the right margin then the line cutput pointer
is set equal to the right margin.

#sTiiiijj... Bmm aaa Set Tab list
Set up to fifteen relative tab pogitions to the
values specified. Values should be in ascending

order and the last value in the 1list aust be
folloved by at least 9on blank. If the new tab
ligst is shorter than fifteen values, only the
first replaced tad positions are changed.

asu Start sgbscript , )
Save the 1line output pointer and insert all text
in the superscript 1line. This wsode may be

suppressed by an @RS or @Ns.

aTh TaR (relative)
Set the 1line output pointer to the first value
saved in the relative tab table that 1is greater
than the current value of the line output pointer.
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Lpper Case 7
Convart all characters following thia cczsand to

gr-2r cas® hefore processing. @LC will resmat back
7 lower case.

Change the Under Line character
Replace the underline character with ®a®, This is
useful feor strike-ont and other special cffect
text, The nunderline character "a® pay be upper
case (preceded by a f/n),

Start UNderlining
Underline «li non-blank characters placed in the
main line followving this comsmand.

As is text
Dump the following text with blanks unsuppressed,

returning to normal scde vhen the next control
command is encountered {any control command).

Ooutput the character waw
Print the current attention character.

Start comment. 7
Text following this command is not printed and the
ail

5 . . — e 2 P, e aty B mm R .|
lins gsutigut FoLinLal Le@dins dncCnanged.

commands except the @*] will not be executed.

End comment,
Resume normal un-commented text processing.

Change print case
If PMS is in upper case mode the character "a" is
made lover case. if in lower case mode tha
character is made upper case.

Output the character /

32
&4



APPENDIX IXI CHARACTER SET
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APPEXDIY ILI DEFAULT PSG FORHAT CONDITIOHNS

e e e e in PSG w=memmsmi—a——

Subscript and superscript OFF

Case LOWER

Tabs 20 25 30 35 40 45 50
55 60 65 70 75 80 85
90

Body length 56 lines

Header spacing 3 1lines {pius 3 for
printer alignment}

Paragraph indentation at liocation 20

Right margin 7%

Left margin 15

Underlining character _

Carriage Coni~ol spacing 0 { see appendix I}

Blank suppression (gquote =mode) ON

Underlining QFF

Bold face OFF

Line justification Even Margin

== mmmm=—e-- not in PSG —cmmmmm——aea

dND1 DRSAPGRSKO0420CACNINR
ALCaDBAEMAISKO02

aMDp2 #SK002aPS0103UCHIUNIMR
ALCaRUa5KQ0 1

AMD2 25K0012PS01020N2MRANY

@sK001
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APPEADIX IV ERROR HMBSSAGES

when FHS makes a decision to ignore a request made by
the nse:, it 1issues a message that includes : e last
analyzed instruction and an error code 1indicating what
occured. The formatted line containing the error is printed
somavhere after the e°rror message is issued since the errors
vere detected by the line group in pregress. Processing
will alwvays continue

*kxbEe eI ERROR CODE=1 . LAST INHSTRUTTION = XX 9 4 b adokookooiokooboddeooiof de ok g b ok e oo e e e e o e o e o e ok

Error Code Explanation
g1 The command used vas not a valid FMS instruction.

02 A non-rumeric character has been found in a
numeric field.

03 A numerical constant is greater than 132.
o4. An attempt has been made to overflow the relative

tab position tabla.
05 Too many macros are in effect.

Q6 This macro is undefined.

07 A macro revert has been issued before the macro
input stream has been used.

Macro storage is full.

3

There is ne room left in the macro directory.
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A non-numeric character hag been used i a page
number command.

An attempt has been made to tab off the end of the
tab table.

An attempt has heen made to uszse a PSC that bas not
bean set.

The length of the azcro just defined is greater
than the macro it replaces. The next macro iana
storage has been partially destroyed.

En attempt has been made to set the left =margin
equal or greater than the right margin.

An atterpt has been made to set the right margin
equal or less than than the left margin.

An ?8E has no BML preceding it.

A tape input/output operation has failed.
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APPENDIX V HODEL 20 HABDYAHE COHSIDERATIORS MAHD OPERATIOH

HEELEUE SYSTEHR REQUIREHENTS

8K (lisited version) or 12K (full version) CPU, card
reader, printer, tapes {(full versiomn only, unit 081).

LOADING FMS

PMS iz loaded in the primary hopper of the IBN 2560
HFCHM. The address svitches are set to "009C®. Press ®"check
reset” and then “ioad%. The program will halt with WGFF® in
the load lights.

In the event of a read check the card in error is the
second card in the first stacker after NPRO has been
prassed.

NOTE: The printer should be aligned to start printing three
lines from the top of a page.

HALT CODES

222 card reader error

0FF Program ready to start its first run; press start
to continue,

1FF Program ready to continue after last card.

2FF Hount a tape, place it in ready status, press
start on the CPU.
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APPENDIX YiI EXIAHPLES OF PHS

Sanqren, ¥Ward Conrad, 1923-

Digital computer and nuclear reactor
calculations. Rev York, Hiley [ 1960 }

208p. illus. 14cm,

Includes bibliography.

1. BElectronic Digital Coaputers 2_.Nn . X
reactors--Tabhles, calculations, etc. I. Title

QA76.53 510.78 60-11728

S i S T e et i . T T L Y S S e T . T A 5 S S T e

Electronic Digital Computers

Sangren, Ward Conrad, 1923

Digital cowsputer and nuclear reactor
calcalations., Wew York, Wiley [ 1960 )

208p. illus 14¢cn.

Includes bibliography.

1. Electronic Digital Computers 2.Buclaar
reactors--Tables, calculatioas, etc. I. Title

QA76.53 510.78 60-11728
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Nuclear :eactors——'rahlesa calcunlaticns, etc.
Sangren, Ward Conrad, 1923~

Digital computer and nuclear reactor
calculations. New York, Wiley [ 1960]

208, . illius. li4cn.

Includes bibliography.

1.Electronic Digital Computer 2.Nuclear
reactors—--Tables, calculations, ctc. I. Title

QAT76.53 510.78 60-11728
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Extract from the Campus Computing Netwvork Users
Banaal. :

4.3 Assembler Language

i

U, 3.1 Description of the Lanquage

The 1IBH 05/360 Assembler language is a symboiic progragming
langquage that permits the programser +t¢ use al.. machins
functions as if he were coding in 360 machine langquage.,

The Asseabler program that prc-tesses the language
translates symbolic instructions 4into machine-language
instructions, assions storage locations, and perfores
auxiliary functions necessary to produce sn executable
machine-language prograf.

4.3.2 Asseabler Language Docueentation

Asggembler langnags, Fora C28-6514
This publication c¢ontains specifications for the
Operating System Assembler language. Part I of the
manual describes the Asseabler language, and part II
describes ap extention of the Assembler language -- the
Macro Lapnguage =-— used to define macro instructions.

IBH System/360 Operating Systenm

Assembler (F) Programmer's Guide, Porm C26-3756
This pubiication complements the IBM/360 0S Assemblar
Langnage manual. It provides a guide to program

assembling, linkage editing, executing, interpreting
listings, and Assembler programming considerations.
Included in Appendix A of the manual is a description
of the Assebler language diagnostic messages.

IBM System/360 Principles of QOperation, FPorm A22-6821

This publication is the machine refereance manual for

the IBNM System/360. It provides a direct,

comprehensive description of the systea structure,

aritheetic, logical branching, status switching,
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input/output operations, and the interruption systes.
It is the only manual that gives a detailed description
of the various machine instructions.
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ERIC

Aruitoxt provided by Eic:

SMULAPRENDIX VI EXAMPLES 0OF FYMSEMR &M0=208
ALJIPATOLISIMRAPPRMRIPPIMRAPPAIMRISKOGIAPPL  AMLI: 2,3MUs /I,

JTITLERSKON] AMRDS4AEMADEARLASKDO1AME=  AMD:=/ELECTRONTC /DIGITAL /COMPUTERSAME:
AMND 3 /NUCLEAR REACTORS-~/TABLES, CALCULATTONS, ETC.AME: SLMO20aI50233RM0T70

aDRAPS0O20

AMU=FSANGREN, /WARD /CONRAD, 1923-aMR/DIGITAL COMPUTER ANN NUCLEAR REACTNR
CALCULATIONS. /NEW /YDRK, /WILEY /71960/"aMR208P, TLLUS. 14CM.3BMR/ZINCLUDES
BIBLIOGRAPHYaMR/Q/ATE./53 510.78 60-11728aMR

20BAPS020

AR~ — e e -

aADRAATOLS

DML

ahB

AMU=/SANGREN, /WARD /CNNMRARD, 1 23-3aMR/DIGITAL COMPUTFR AND NUCLEAR REACTAR
CALTULATIONS. /NEW /YDRK, /WILFEY /'189A0/"aMR208P, ILLUS., 140°M, AMR/INCLUDES
ATRLINGRAPHY .AMR/N/ATGE./S53 S10.7TR A0=11T2RAMR

ANRAPSNZ0

ANBAATOLS

AMLY;

2NA

AMil=/SANGRFN, /WARD /CNNRAD, 1923-AMR/NIGITAL ( TMPUTER AND NUCLEAR REACTNR
CALCULATINNS, /NEW /YDRK, /ZWILEY /'1960/%"@aMRZ0AP. TLLUS. 140M,aMR/INCLUDES
AIBLINGRAPHY ,AMR/D/ATA, /53 51N,T8 &0=1172R3MR  APG ANS /EXTRACT

FRAM THE /CAMPUS /COMPUTIMG /METWODRK /USERS /MANUAL. aCcC?

ADB4.3 AUN/ASSEMARLER /LANGUAGRANU

ANR4 3,1 JUN/DESCRIPTINN NF THE /LANGUAGEANI a@SKOO1/THE /1/R/M /075773460
JASSFMRLER LANGUAGF 15 A SYMARNLTIC PROGRAMMIMNG LANGUAGE THAT PERMITS THE
PRAGRAMMER TN USE ALL MACHINE FUNCTIONS AS IF HE WERE CONDING IN 3A0 MATHINE
L ANGUAGF.

APP/THE /ASSEMRLER PROGRAM THAT PRUCESSES THE LANGUAGE TRANSLATES SYMAOLIC
INSTRUCTIING TNTH MACHTNF-LANGUAGF TNSTFUCTIONS, ASSIGNS STNRAGE LOCATTIONS,
AND PEHRFORMS AUXILIARPY FUNCTINNS NFCFSSARY TQO PRODICF AN FXECUTARLE MACHINE-L "N

GUAGE PRNGRAM,

MORL . 3,2 ANN/ASSEMALER /LANGUAGE /NOCUMENTATIONANI ALMDZ0ASTNAZ2055060065070
a51

ANRAUNZI/A/M /SYSTEM//3A0 /OPFRATING /5YSTEM

ANR/ASSEMALER /LANGUAGTANU,ATR/FORM /C2R=A514 ACC1  ASKON1/THIS PURLICATION
CNMTAINSG SPECIFICATINNS FAR THE /OPERATING  /SYSTEM /ASSEMRLER L ANGUAGE,
/PART /1 NF THE MANUAL NESCRIARFS THF /ASSEMALER LANMGUARF, AND PART /)1/1
DESCRIAES AN EXTENTION Nf THRE FASSEFMRLFR | ANGUAGE == THFE /MALRO /L ANGUAGE

—— USED T DEFINF MACP(O INSTRUCTIONS, ARl

ANBIINST/R/M [SYSTEM/ /3680 /OPFRATING /SYSTEM

ANR/ASSEMALFER (/F) /PRAGRAMMEP 'S /JGUIDFAND,ATR/FORM /C24-3T766 L1 ASKOOL/THIS
PURBLICATTON COMPLEMSNTS THE /T1/0/M/ /380 /N/S /ASSFMALER  /ILANGUAGE MANUAL.
J1T7 PROVIGES & GUINE TN PRNGEAM ASSEMALINGs LINKAGE ENITTING, EXECUTING,
INTERPRFTING LISTINGS,; AND  /JASSEMALEFR PROGRAMMIMG CANSTIERATIANS. JINCLUDEN
IN FABPENDIX /A NOF THE SANUAL [S A NSSCRIPTION NF THE /ASSERLFR LANGUAGE
DIAGNOSTIC MLESSAGES. AR 1

ANAAIN/E/E/M JSYSTEM/ /340 /PRINCIPLES NF /OPERATINNANU,aTR/FNRM /JA22-6F21
ACC1  ASKANZ2/THIS PUBLICATION IS THE MACHIME REFERFNCT MANUAL FOR THE

F1/73/8  /SYSTEM/ /360, /1Y PROVINES A DIRECT, COMPREHENSIVFE DESCRIPTION

NF THE SYSTEM STRUGCTURE,; ARITHMETIC, INGTCAL RRANCHING, STATUS SWITOHING,
INPUT//70UTPUT NPERATINNS, AND THE INTERSUPTION SYSTEM, /1T IS THE DNLY
MANUAL THAT GIVES A DETAILED DESCRIPTION NOF THE VARINUS MACLHINE INSTRUCTIONS,

Ula
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APPENDIX VII JOB COHTROL LA

IHE SIANDARD FORMAT FOR AN FES RUN 1S AS FOLLOWS;
77 JuB
A/ v Hs EXEC PGM=FMS

S/STLIB DD DISP=SHFR,DSH=CS¥W015,.5S5. LIBRARY
//SYSEBIHI DD SI500UT<=A, SPACE=({TRK, 100,RLSE)
//75YSIN DD DATA
TTTTT==—=<"==— FMNS PROGRAM ————————s—————
/%
/7

FOR OPFP-LINE TAPE GESEEATION ONLY THE SYSPRINT Dp CARD HEED

//SYSPRINT DD DISP=0LD,VOL=SER=0UTPUT , UNIT=TAPEQ,
/7 LABEL=(1,BLP}

Ask the operator to pre-mount your tape named “OUTPUT".

Certain DCB parameters may be specified:
1 The default BLKSIZE (3458) may be changed to any =multiple

of 133.

2 The RECFM may specify either P (implying FBA} or V
(implying VBA). For debugging purposes v is
recommended because it is less expensive to use. For

the final run F is required because VB printing onr the
model 20 is not yet supported. RECFM=F is assumed if
nothing is specified.

Special PARMs are also available on the 91 system:

'I' intergperses source irniput data with final output.

'D* overprints all capital letters.

Ce dnmps an abreviated synopsis of FMS commands executed,
in the far right cclumqq 0of the output page.

'L' accepts lower case input data withont conversion.
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APPENDIX VIII SPREED AWD COST

Kodel 20 time is estimated at 20 dollars/hour real
tige.

Hodel 91 time is base on a special charging wmethod in
use at UCLA.

The cost of a final upper and lower case output run,
usiaqg the 921 to generate a tape and having the tape printed
cn the 20, will usually be under 8 cents par pag>: not
including initial keypunching costs.

A run for error correcting purposes, in uppe. case OL.Y
on the 91, is usuzlly below 3.5 cents per page.

20 Card to Printer (TN chain) 16 cents/page
20 Card to Tape (no printer) 15 cents/page
20 Tape toc Printer (TN chain) 5 cents/page
20 Card tc Printer (P% c=hain 1S cepts/page
91 Caxd to Prin*~r (PN chain only) 3.5 cents/page
21 Ccard to Tape (no printer) 3.5 cents/page

91 Tape to Printer (podel 20 tN) 4 cents/page



