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~~~~~~
r his report describes how to use the Syndia/Syng r~

system ava ilable at SU—SCOR E . This system accepts a
BNF.- l ike grammar specification and automatically generates
syntax diagrams on a T !ktronix graphics terminal. Syndi a is
t he m ajor c om po n e n t  of  th i s s y s t e m ;  S y n g r a a c ts  as  a n
interface between Syndia and the SUDS2 graphics editor.
Synd ia perfor ns no ambiguity or consistency checks on t h e
BNF input.

Th is report assumes that the raa .ier is familiar with
BNF an d syntax diagram representations of grammars.

I N D E X  rERMS: Syndia , automa tic syntax diagram gerteratton ,
BNF . Backus-Naur Form , language documentation
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L O  INTR OD U CT ION

S y n d i a  is a Pascal program which reads a m o d i f i e d - B N F
d e s c r i p t i o n  and w r i t e s  i n s t r u c t i o n s  for d r a w i n g  s y n t a x
diagrams on a h y p o t h e t i c a l  p l o t t e r .  One d r a w i n g  is
generated for each BN F p r o d u c t i o n .

Synd i a is now a v a i l a b l e  at SU—SCORE and is i n t e r f a c e d
to the SCORE g r a p h i c s  e d i t o r  SUD S2 by a second prog r a m
Syngra. This manual d e s c r i b e s  the use of S y n d i a  and Syngr a
along with the input for m at required by Syndi a .

Syn clia was o r i g i n a l l y  w r i t t e n  by J. S p i l i m a n  and was
m o d i f i e d  and extended by K a r l  Josef B ucher at E i d g .
Techische Hochschule in Zuerich. L a r r y  Pa ulson (Stanford
S A IL ) m o d i f i e d  S y n d i a  to run under TOPS— b . Warren Cory
made f u r t h e r  m o d i f i c a t i o n s  and has set up the current
working version on SU —SCOR E .

This manual (minus d i a g r a m s ) is o n — l i n e  at SU—SCOR E in
DOC:S YN D IA .rIAN . The o r i g i n a l  Syndia f i l e s  for a l l  t h e
ex a mp les  in t h i s  manua l  a re

P S : < C S L . D A . S Y P 4 D I A ) S M E 1 ,
P S : < C S L . D A . S Y P 4 D I A ) S T I E 2 ,
PS: <CSL. DA . SYN DI A>S f1E 3 . and
PS: <CSL. DA . SY N D I A > S Y H D IA  . SYN.

a ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
- -



SYN DIA USER’S GUIDE Page 3

2.0 OVERVIEW

~~ rJJj .~~TU RCYI U ~~~~~~ SIC? lOSS ~ 

A Syndia BNF d e s c r i p t i o n  contains three m a y o r  sections.
The first  is th . parameter section. In this s e ction , the
user specifies what output shou ld be gener a ted , the w idth of
th. plots , etc.

The second section , the symbol d e c l a r a t i o n  section , is
optional. H •re the user may d e f i n e  th . char a c t e r  string
values of i d e n t i f i e r s .  This Is usefu l for two rea sons:

1 . The user may d e f i n e  sho rt a b b r e v i a t i o n s  for long
c h a r a c t e r  s t r i n g s.

2. Th. character string v a l u e  is always treated as an
i d e n t i f i e r ,  even if it contains m e t a — c h a r a c t e r s  or
keywords. This will be expl a i n e d  in mor c d e t a i l  later.

The fi n a l  section contains the BNF p r o d u c t i o n s .  This
section may also include m o d i f i c a t i o n s  which a f f e c t  the
layout of i n d i v i d u a l  diagrams .

Fl
These three sections are described in turn in Sections

4, 5, and 6~ following a discussion of identifiers and
constants in Section 3. The use of Synd ia and Syngr a is
explained in Section 7. Finally , a complete example appears
in Section 8.

1-

I
- ~A_~ __ _~_~_ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- • -
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3.0 SYNDIA CHARACTER SET, IDENTIFIERS, AND CONSTANTS

3.1 Character Set

Syndia uses the following character set:

Upper case letters A—Z
Digits 0—9
Special characters “ * $ % ~ ‘ C ) 

~
+ , — . 1: ;  < > ~~~
? ~~ l ) \  A _

B l a nk

The remaining print ing 7—bit A SC II characters are “fol ded”
(upper—case d ) on input according to the table below . Hence,
Syndia will not recognize the characters “‘“ . “ C ” , “)“ , “ I”~or “— “ , and these characters should not appear in the input.
Syndi a will expand tabs (CTRL—I ) to blanks ; other
non—printing characters are ignored .

ASC II CHARACTER S: “FOLDED” TO:
Lower case letters a—z Upper case letters A-Z

{ I
)

A
DEL (ASCII code 177 octal ) 

—

41 - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

--
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3.2 Identifiers

*IbfTI~I~~

£xctPl • ,. ~c , ca ~
,U~~a-q?a c..~~~ — ~~~~~

N0N-~~1~ CS~~.

Identifiers in Syndia are used as names for character
strings. The syntax for identifiers in Syndia is more
flexible than in most languages , as the following examples
show :

VALID IDENTIFIERS :
**STA

EXPRESSION
•
!1ETA$~U),/:; ( 1\

The followin g restrictions a p p l y  to i d e n t i f i e r  names :

1 . Identifiers longer than 40 characters are truncated to
40 characters.

2. I l ank s  c a n n o t  be embedded  i r~ i d e n t i f i e r s .
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3. Ide n t i f i e r s  cannot con t a i n  the c h a r a c t e r s  “s ” or  “““ .

Exam ple:
TERN’ is equivalent to TERN “

t h a t i s ,  “‘“ is not pa:t of the
i dent i ii er

4. An i d e n t i f i e r  cannot be gin w i t h  a d i g i t  or a
m e t a - c h a r a c t e r .  The me t a - c h a r a c t e r s  are l i s t e d  below :

~~~~~~~~ / :  . ; X $ \ I  I C )
Exam ple:

I BOX I is equivalent to I BOX I
“I” is not  p a r t  o f  t he  i d e n t i f i e r
(bu t “I” is!) .

S. An id e n t i fi e r  cannot be a ke yword. nor can i t  beq in  w i t h
a keyword fol lowed by a non-alphanumer ic character. The
a lphanumer i c characters are the letters A— ~.. the d i g i t s
0-9. and underscore ‘ “ . The keywords are listed below :

APPEND EP4DNODIFY PAGEW IDTH
B N F  E N D P A R A I I  P A R A M E T E R
BREAPZ EXCHANGE PLOT
B R EA K O P T  L A B E L S  P L O T L A B E L
C H A R S  I’lA I N  P R I N T B N F
CM MOD IFY PRINTP [,OT
DIANU1IBER ~~~E RO  Sill

Examp le :
PARAMETER-LIST is equivalent to PARAMETER

-LI ST ; that is .  keyword
PARAM ETER followed b y
i d e n t i f i e r  —LIST. But

P A R A M E T E R _ LIST is a single i d e n t i f i e r .

Note that m eta-~~haracter g (except “‘- “ and ““) w h ic h
follow an id e n t i f i e r  but are not intended to he part of the
i d en t~~fi .r name M UST BE S E P A R A T E D  FROM THE ID E N T I F I E R  BY
SPA CE OR E N D — O F - L I N E .  A lso , the s t r i n g  “PLOT( 15.0 )” is not
an i d e n t i f i e r  (sin ce PLOT is a keyword ); it is equivalent
t o  “PLOT ( 15 • 0 )“ .

Blanks may not be emb edded in keywords.

_ _  -
~~

-- -- 

~~ ~~~~~~~~~
— — .1 — — ——-— — —  -— ~-‘

—.-
~__-~,t_ 

~~ .—-
~~

--- —
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3.3 Constants

*1-f l

_ _

_ _  

r t11~1L~ J r -

In S v n d i a ,  constants are un signed in te qe r s or f i x t ’dpoin t real numbers. In real numb ers. at least one di~~ttmust precede the d e c i m a l  po~~nt .  B l a nk s  m a y  not be cmh1 ’dd ,’jin numbers.

Examples :
0

0. 16.’~3
00 1

_____ 

i
i

____________  

.

~~~~~~~~~ —~-----
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9.0 P A R A M E T E R  S E C T I ON - I
PMM~~~1tW S(C1101

_ _ _  

_ _ _ _ _ _ _  1 _ _ _ _  I
’

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ SPfCIc Ic*tiot~ J -‘ _______

pa~~~~vta ~~~ CIF1C*T IO.’

~~~~~ ---~~~~~ _——~~y—-- ______ 

—

_  -

-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

S y n dia  g e n e ra tes  t w o  o u t p u t  f i l e s : a l i n e p r i nt e r
listing showing the input with other optional out put, and a
second f i l e  c onta ining i n s t r u c t i o n s  for the hypotheti cal
plotter. In the parameter section , the user may s p e c i f y  up
to ei ght paramet ers which in dicate the nature of this
output . These are discussed in turn:

4 .1 PRINTPLOT

PRINTPLOT sp ecifies that the l i n e p r i n t e r  l i s t i n g
include plots of the several diagrams , drawn with standard
ASC II characters for output on an or d i n a r y  line p r in t e r .
This is useful if it is inconvenien t to obtain plotter
drawings ever y time Synd in is run du r i n g  the BNF debugg ing
proces s. The integer argument specifie s the default w i d t h
in columns to be used for the plots. (If th is default value
is too sma ll for some d iagram. then the smallest possible
width w i l l  be used.)

— 4
- - 

I -— ~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..~~~~~~~~~~~~~~~~ - -
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4 .2 P R I N T B N F

PRI P4TBNF specifies that Synd ia i n c l u d e  in the l i s t i n g
the f i n a l  BN F resultin g after any symbol s u b s t i t u t i o n s  have
been carried out. The integer argument gives the w i d t h  in
colu mns of the BNF l i s t i n g .  Syndia makes no attempt to
“pretty p r i n t ”  this l i s t i n g .

4 . 3  P A G E W I D T H

PAG EW IDTH gives the width in columns of the page on
which the l i s t i n g is to be print e d . The number given does
not include the f i r s t  c o lumn, wh ich Synd ia always sets to
bl ank ‘ ‘ for Fortran carr i ag e c o n t r o l .  When no PAGEW IDTH
parameter is present, a page w i d t h  of 130 is assumed.

Syndia w i l l  a l l o w  the wid t h s  given w ith PR INTPLOT and
PRINT BN F to ex ceed the page w i d t h .  In such cases , Synd ia
w i l l  sp l i t  the output at the page boundary .

9. 4 PLOT

The PLOT parameter s p e c i f i e s  that i n s t r u c t i o n s  for the
h ypothetical plotter be ou t p u t .  The f i r s t  number arg ument
gives the default width in centi meter s for the synt ax
diagrams . (15 cm. is just under 6 inches. ) The second
argument gives the w i d t h  of the characters to be used in the
d iagrams. Synd ia w i l l  NOT check to ensure that the
character size specified is not too big.

The plotter drawings w i l l  be scaled to resemble the
l i n e p r inter drawings obtained by PR IHT PLOT. Ii PRINTPLOT is
not specified , the pl o t t e r  d r a w i n g s  w i l l  resemble
l ineprinter plots 100 columns wide.

There are two possible special values for the second
argument. If the second argument is ze ro. then Syn d ia w i l l
compute t~~e lar gest characte r size it can use io’- each
drawing .

The other poss ible special value for the second
a rgument is equals—sign “ = “ . This value causes Syndia to
use the same character size used in the l i n e p r i n t e r  p lots.
scaled b y the di f f e r e n c e  in sizes between the l i n e p r i n t e r
and plotter drawin gs. This character size w i l l  be somewhat
smaller than the size com puted if the second argume nt is
zero.

~~ *NOTE*** The current version of the gra phi cs editor
at SCORE handles onl y a s i n g l e  character size. 0.1683 cm.
Syndi a w i l l  a u t o m a t i c a l l y  select this size unless it is

I
I — ~~~~~~~~~~~~~~~ ~~~

— — —--—-- ---———_-_—--.—-- 
~. - - ~

_ T
~~~

_
~ :——



___ -- .. . 

SYN DIA USER’S GUIDE Page 10

forced (b y excessive dr n win cj d e n s i t y )  to choose a sma l l e r
size. It is ther efore ’ recom mended th at the user set the
second PLOT ar gument to zero (or, p erhap s. to 0.1683).

4.5 DIAN UIIRE R 4
A d iag ram generated by Synd ia is o r d i n a r i l y  labeled

onl y with the n o n t e r m i n a l  name from the lef t  hand sid e of
the corres ponding production. I f D IA N U M R E R  is specified ,
then Syndin w i l l  pre:ede t h is label w i t h  the integer
precedin g the production in the BNF sect ion (see Section 6).

4.6 OZERO

If O7 .ERO is specified , then Syndi a w i l l  change a l l  0’s
(“ oh”) to 0 ’s (“ ze r o ”) and v ice versa in the l i n e p r i n t e r  and H
plott e r  dr awings. This is u s e f u l ,  fo r exampl e . if the
p l o t t i n g  softw a re sLash es 0’s (“ oh”) w h i l e  the use r  w a n t s  t o

s t a s h  0’s (“ zeto ”).

4.7 LABELS

In its internal repres entation, each syntax d i a g r a m  has
all of its nod es numbe red , whore a node is a corner or
intersection. The user may refer to these node numbers iii

m o d i f i c a t i o n s  to alter the layout of the d i a g r a m .  LABELS
sp e c i f i e s  that these node numbers w i l l  appear in the
l i n e p r i n t e r  drawings qenernted by PRIHTPLOT .

9 .8 PLOTLAREL

PLOTLAB EL sp e c i f i e s  that the node  numbers  mentioned
above w i l l  appear in the plotter drawings generated by PLOT. 
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5.0 SYMBOL DECLARATIONS

V.SSOt ~~CL~~~T ~~~

SV! Ot Ir!NI?ION

- - - -- —---~~~~~~~~~ j -— p.

[.4~~ .. I~~lN. ~o ’C Is1~~~~~ J—-~f._ . . !~i!~~~
}- -~~~

Stun’,”

——-- ..(
~~~~~~~

_

~~~~~~~~~~~~~~~~~ ~~~~~c~~~j—-——- —
~~~

- -

N o r m a l l y , the value of an f d e n t % f i e r  is the same as i t s
name . For examp le. the i d e n t i fi e r  R E G I S T E R  has as i t s v a l u e
the c ha r a c t e r  s t r i ng  ‘ R E G I S T E R’ . Ho w e v e r ,  ~~~~~~~~~~~ ma i
be as s igned d i f f e r e n t  valu e s in the symboL d e c l a r a t i o n
section. When t h e se  i d e n t i f i e rs  appe at la ter in the RNF.
they are r e pl a ced by their value s , the c h a r ac t e r  t r no’
g iven in the dec la ration s . The repla cement st ri n q ” a~~e
always treated as ident i f i e r s ,  even if they c o n t a i n  embedded
blanks, m eta-characters , or ke yword s . St r i n g  re p l ac e m e n t  i’

not recu rsiv e ; for example. a ft e r
B ‘C’ .
A ‘A ’ ,

the v a l u e  o f  A is ‘B’ , not ‘C’ . N ote that any pi  m t  m u g
character may be used as the d e l i m i t e t . The repl aceme n t
ctr~~n q, l i k e  a l l  ident i f i e r s ,  mu st not exceed 40 r h n i a e t e t ~~
in length .

Ex a m p l e s :
Sill l.( ‘ ( ‘ . R) ‘1’ .

P % — ‘ % ‘  . C ,  ‘

SHORT /l,ONGER CHARAC TF .R STRLNG /~

—.-- .. -.

~

.. —~ 
.-.

~
-
~~

— -  .— --—--..-—.— ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ 
—. —.  

~~~~~~~~~~~~~~~~~ ~~ -
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6.0 BNF SECTION

UV CTEIN

1 ‘ 

NON?CP~1I~ L 

~~~~~~~ 
4~}
J
J - -..

_ _ _  ~~~~~~~~
The BN F section contains the producti ons for which

syntax diagrams are to be generated . This section may also
contain m o d i f i c a t i o n s  which alter the layout of s p e c i f i e d
dia grams. Product ions and m o d i f i c a t i o n s  may be mixed in any
order .

Syndia draws one syntax d iagram per production. It
perform s abs olutely no checking to ensure that the grammar
being de scribed makes any sense; the sole function of
Synd ia is to draw the diagrams spec i fied , nonsensical or
n ot.

The inte ger preced -t m’tg each prothiction appears be fore
the label in the syntax diagram if the DIANUMB ER parameter
is given. In a d d i t i o n ,  the integers serve as “handles ” for
the m o d i f i c a t i o n s. A l l  m o d i f i c a t i o n s  preceded by a given
integer are applied to all productions preceded by the same
number. (The same number may precede several productions. )
Not e that the integer in front of a production or
modification marks the end of the preceding production.

L~TI~I ~~ 
-: 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _________
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6.1 Product i ons

a,.

~~~1OMTE~~I~~~1- 
- - - --

— —,1
~~

_}— - - -  - .(_\) - 

—--
~(O~ 

— - -
~~~~~

I---
~ ~y ’~

-- .— .

NeliTlan g,. ’.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .

____________________ -

Syndia production synt ax is q u i t e  s i m i l a r  to n o t m a l
B N F .  Synd ia has special not at ion for ~ clo su re . 4 t’ l o s t ir e .

and l ists, which allows the e f f i c i e n t  ge n e r a ti on of
aes t h e t i c  d i a g r a m s .  The syntax in i l l u s t r a t e d  l~s exampl es
below in wh ich Syndia ’s notation i s  c o u tm a s t e d  w i t h  s t i m n d a t d
BNF.

In the simpl es t pr oduc t ion. the r ig ht—hand side in a
n o n— e m p t y  sequence of t e r m i n a l s  a n d / o r  n o nt t ’ r m i n a l s .  The
l e f t —  and ri ght-hand sides may be sep aisted e ith e r  by “ : :~~~“

or by “‘“ :

cEXAMP LE _ 1> : :~~ B cC ’ ‘-~fl E” 5STAR

tx.ru_i 

®~
----—---

~~!i
}- -- — —---4Lfl ---—-~~!!~M1 -

Note the d i f f e r e n t  shapes of th e boxe s to t t e i m m n a l s  and
n o n t e r m i n a l s .  M u l t i p l e  p r o d u c t i o ns  t o t  the same n o n t e t m m n a t
m ay be w r i t t e n  as a sing l , p r o d u c t i o n  with th . seve r a l
a l t e r n a t i v e s  s e p a r a t e d  by slashes :

_________ —~~~ ~~~~~~ - -~~~~~~~~~ - . - ~~~~- -- . -~~~~——~~~ .- --— — .—
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BNF : ‘— E X A M P L E  2’ : :z  B
c.EXA MP LE _ 2~ : : <C ’ + (0>
‘-EXAMPLE 2’ :~~~ X Y Z

Syndi a (EXAMPLE 2’ : : B / (C> + (D) / XYZ

t~~~ u_l 
.

Optional strings in Synd ia are enclosed in square brackets:

BNF: <EXAMPLE 3~ : : B <C~
c EX A M PL E _ 3~ : : A X Z (C>

Synd ia: cEXA IIPL E_ 3> : : B I X Z I ‘-C>

tJ tL_3

.[c]

Plus—closure is denoted by enclosing text in “X” and “ \“ :

BNF: (EXATIPLE _ 4> : Q
(EXAM PLE _4’ : : (EXAM PLE _4) Q

Syndia : <EXAMPLE 4” : : X Q \

£i~~~~~~~tt _ 4

_ _ _ _

S t a r — c l o s u r e  is i n dicated by a d d i n g  a “$“ to the above
notation

BNF: <EXAM PLE _ 5> : : n u l l
(EXAfIPLE_ 5> : : = <EXAMP LE _ 5> * 5*

Syndi a : (EXAMPLE _ 5> : :z  % $ * 0 *  ‘.,

I~~~ tz-;

.1 ~~~~~~~~~~~~~~~

F i n a l l y ,  Synd ia has a special l i s t  n o t a t i o n  which may be
regarded as an extension of *—c 1osuI .e :
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BHF: <EXANP LE_6> :: <L IST ELEM ENT>
< E X A M P L E _6> ::= < E X A M P L E _ 6> <LIST SEPARATOR>

<LiST ELEMENT>

Syndia: <EXAIIPLE_6> : : =  % <LIST ELEMENT > $
< L I S T  SEP AR AT OR> V

r ~
‘
~~~
‘ ‘

~~~~~~~~ ‘°‘—
~~~~~~~I f LIS1’ tLL~~!?I

The above constructs may be combin ed and nested to any
degree, with parentheses used where necessary to achieve the
proper g r o u p i n g :

<EXAM PLE _7> : : =  ~ A C B I C I / ‘h $ 0 \ E / F ) \

L~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ H

6.2 M o d i f i c a t i o n s

NODIFICaI IOn

cc.~ s)— —~
-i

~~D~ 
—.(TNT(~~~ N

- _ _ _ _ _ _  4 isa’s)~~
_ _ _ _ _ _  1 fNTEIt !J ‘4D 1 1NTE~~~~~] ~~ D—

Seven d i f f e r e n t mo d i f i c a t i o n s  a re  av a i l a b l e f or
altering the appearance of a diagram.
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CHARS

The CH A R S  m o d i f i e r  sets the w i d t h  in c olumns of the
l i n e p r i n t e r  d r a w i n g  f o r  the  associated production(s). I f
CHARS is not s p e c i fi e d  then Sy n d ia  w i l l  use the d e f a u l t
w i d t h  g i v e n  w i t h  PRINT PLOT (or 100 i f  P R I N T P I . O T  w a s  not
speci fied ) . Recall from Section 44 t h a t  t he  w i d t h  c h o s e n  f o r
the  l i ne p r i n te r  d r a w i n g  can a f f e c t  t he  a p p e a r a nc e  of  t h e
plotter drawing.

CM

The  CM m o d i f i e r  s e t s  t he  w i d t h  in centimeters of the
p l o t t e r  d r a w i n g s  f o r  t he  a s s o c i a t e d  p r o d u c ti o n ( s ) .  Ii CM is
not specified , then Synd m a w i l l  use the d e f a u l t  w i d t h  g i v e n
with PLOT.

EXCHANGE. MAIN, and APPEND

The EXCHAN G E  M A I N ,  and APPEND m o d i f i e r s  s p e c i f y
horizontal paths which are to be moved in some fashion. The
horiz ontal paths are i d e n t i f i e d  by the numbers assigned to
t h e i r  ]ef t-mo st nodes . These node numbers may be o b t a i n e d
by s p e c i f y i n g  LA BEI . S or P L O T L A B E L  as d e s c r i b e d  in S e c t i o n  4 .
A f t e r  m o d i f i c a t i o n s ,  the node numbers may change, but these
ne w node numbers  a r e  NOT v a l i d  f o r  use in new m o d i l i c a t i o t m s .
The user  should  a l w a y s  use the node numbers  f r o m  the
unmod i l ied  d i a g r a m .

T he E X C H A N G E  m o d i f i e r  i d e nt i f i e s  t w o  h o ri ; -o n ta l  paths
w h i c h  a re  to  be i n t e r c h a n g e d .

SIFONO Lx~~~~~3,?

1 3 4 5
r - -

- 1

NIU t~~O~~~ IN~~J.?)

I 31 1

•1 

~~~~~~-—-S  

- 
_ _ _ _ _ _ _ _  ‘ :-- -—

~~~~~ ~~~~~~
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The MAIN modifier sp ec i fies a horizon tal path which is
to be drawn in line with th. entry and exit line s at  t h e  end
branch p o i n t s .

~~~~~ON( ~~ 1N $ t

1 3 4 5
-‘C ~

—r ’ - - 
~

- -

Ii

N~?tN ~~I~4I)

“PIAI N C p 1 , . ..pk)” is equivalent to “ MA I N ( p 1 ) ; . . ; NA I N ( p k~~” .

T h e  A P P E N D  m o d i f i e r  spec ifies a h o r i ’ o n t al  p a t h  w h i c h
is to  be d r a w n  in l ine  w i t h  the  h o ri 2o nt a l  pa t h  aboi’ e i t

S(TOPI aPPtND~~l

1 3 4 5
S®—-- - - -  — S

--

N?(I ~~~~~ N O t S ’

~~~~~~~~~~~~~ I
“A P P E N D ( p I , . . p k ) ”  in e q u iv a l e n t  to
“AP PEND (pl ); ..;APPEND (pk )” .

BREAK

The B R E A K  m o d i f ie r  i d e n t i f i e s  a nod. w h e r .  a s i ng le
h or iz o n t a l  p a t h  s h o u l d  be b r ok e n  i n to  two lpv.ls . The no,t e
numbers shou ld  a l w a y s  be taken f r o m  the u n m o d i f i e d  d r a w - t im e

A --- - 

_ 
-~~~~~~~~
‘

~~~~~~~~~~~~~~~~~~~~~~~ - - — --~~~~~~~ -~~~~ -- -i- - 

- -  __~_____ 1~~~~
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~~—

-

~~~~~ ~~~~~i4 )

7 S -

‘

U
_ _ _ _ _ _ _ _

“BR EA K (pl. ..,pk)” is equivalent to “BR EA K (p l );. .;B REA K (pk )” . H

B R E  A K O  PT

The BREA KOPT modifier causes Syndi a to automat ically
i nse rt B R E A K ’ s w h e r e  r e q u ir e d  to  make  the l ine p ri n t e r
d i a g r a m  f i t  in the w i d t h  specified in PRINTPLOT (or 100
co lumns i f  P R I N T P LO T  was  not  s p e c i f i e d ) .

Mv~~~ ~~~tMOPT

* 3 4
U® -~‘~D— • 

—

Nlta ~~~~~~
1 3 1 

~~
j  ~~~~~~~~

L _ _ _ _

—— —
‘

- —- 
..

~
. — ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -• - ‘ -~~~~ 
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7 . 0  HOW TO USE S \ H D I A

A n y  f i l e  name used by S y n d i a .  Svn:ra. or the g r a p h i c s
e d i t o r  must  be a v a l i d  T O P S —  10 ii 1 e . p.c t f t  rat io n in i~~h i cii
the name has not more than six ch a r a c t e r s  and the exte n si on
has not m o r e  t han three characters. A T O PS-lO d e v i c e  spec
may  p r e c e d e  t h e  n am e . and a d i r e c t o : v  s p e c . if  p r e s e n t .  m u s t
be in t he  f o r m  o f  a rPN f o l lo w i r i ci t h e  e x t e n s i o n .  ( T h e - PP N
for a direct ory may be found by thi . T R A N S L A T E  command -

Hence. in its most general fo r m ,  a v a l i d  f i l e  s p e c i f i c a t i o n
h a s  the format

d e v :n a m e . e x t l p p n l  -

Th. p r o c e d u r e  f o r  runn ing  S~’n d is  a t S U — S C O R F  f o l l o w s

1. P r e p a r .  your  S y n d is  input  f i l e .

2. G i v e  the  EX EC command  t o  r u n  Synd i a :

~S Y H D I A

3. Syndi a w i l l  prompt for INPUT. O1~T P U T .  and M A I N P L c ”T f i l e
na mes. The INPUT f i l e  is  the f i l e  p r e p a m e d  i n  Step 1 .
The OUTPUT and tI AINFL QT f i l e s  w i l l  c o n t a i n  the
l i n e p r m n t e r  l i s t ing and th.’ h y p o t h e t i c a l — p l o t t e r  P
i n s t r u c t i o n s ,  respe c t i v e l y .

If you follow any f i l e  name in thi s st ep w i t h  “/S \P 4GRA ” .
a s in

INPUT SYNTAX . IH/SYN~~R A
then Synd ia w i l l  a u t o m a t i c a l l y  s t a r t  Srn gr a i f n o err o r s
are found in the inpu t - If tim e input c o n t a i n s  e r r o r s  -
Syndia w i l l  p r i n t  a me ssaqe “ E R R~~R (S) I N P4PUT” at the
t e r m i n a l . The error m essaqes nmav then be found in th e ’
OUTPUT l i s t i n g  f i l e .

44 . If you d id not spec i i v “ / S Y H~ R A”  whi en i o u  m an S vnd m -

then you m ay start Svn qrn by q i v i na  the ~XF.C c o m m a n d :
~ S V HG R A

5. Sy ng ra  w i l l  p ro m p t  f o r  t he  M~~INf ’ t ,~T f i t , ’ n.im,’
w i t h  the sa mo NA IM PLOT f i l e ’ name v e t :  c i R c e’ Svn d i~ i II
you f o l l o w  this f i l e  name w i t h  “ - FPIT ” . t h e n  S v n q r a  t~~i I l
a u t o m a t  i ca 1 1 v st a r t  th e or a p hi c a ed i t or wh en i t is  d o ne

6 .  The function of Svnqt -~ i s  t o  conv~ ’ t  t t h e  r~.~ I N h ’ t O T  o ut  put
I r om S y ii d i a i ii t o a I o r iii r end .i ii 1 e 1- v tim e’ ci r i p hi c a •‘ h  i t c’ i

- 
- I n  g e n e r a l  Svn~m r a  w i ll g e n e t - i t e  m a n y  o u t  put  Ii los F .c. -hm

out put f t I e co rresp ond s t e on ,’ c : ,‘t ’n iii 1 o t ci i .m o m am t’ i

the I ek t ron i x (10 144 S v im ci a nu t om .-m t m c  .m 1 I i- pci t c ~~5 m.: n v

d i aci rams as i t can in one cc t een t it I c e u  i- ,- : el v • i f on ,’
d i a g r a m  is too big to f i t  on t h e  act oei~i . Si- o ci : a w i l l
sp l i t  it into as m a ny  p a r t s  as n~’cessai v .  w i t h  en~’uah
overlap between parts to a l l o w  easy c-ut an d - p a s t e .

Dur ing execut i on. Svngra w i l l  do three t h i n g s  at th e

I
~~ ~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ 
_________________
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t e r m i n a l .

1 . Syngra w i l l  p r i n t  the sequence number and name of
each d i a gram a’; it is encount ered i n  t h e ’ i n p u t .

.~~. Synqr n w i l l  p rompt for o u t p u t  f i l e  imam ~’s as
req u i r ed - When cli o os in q the’ e u t p u t I i 1 e n .i m e
remember t hi at th e g r a p hi ~-s ed i t or w i 1 1 be ox I’ cc t t
in put f i l e s  w i t h  the extens ion “ . I N I ”  or “ SY M”

3 . Synqra w i l l  (tag the app ear ance of c h a t a c t — r  sires
n o t  s u p p o r t e d  by the ~i r a p h i c s  e d i t o r . I f ~eu
s p e c i f i e d  a c h a r a c t e r  w i d t h  o f  ~~‘ro in th e ’ P L O T
p ara -it et et - . then thi s error c o n d i t i o n  m n d i c ~it e s  a
di agra m that i s  t o o  c r ow d e d . T h i s  m ay  I.e cort’ec t e’d
by add  i no m o d i f i c a t i o n s ,  s p l i t  t i no t h e  p r o d u c t  i o t t

into several sh o rt e r p r o d u c t i o n s .  i n c r e a s i n c i  t h e ’
p l o t t e r  diagram w i d t h ,  or (iii some c.t’ es~ ~~y

DE CR EASING the l i n e p r i n t e r  d i a g r am  w i d t h .

7. You must be loc- iged in at t h e ’ T e k t r o n i x  4 0 1 4  t e m m i n a l  t o
o r d e r  t o r no  t i m e’ ci r a p hi c s ed i t ~‘ r . I vi’ ci d i d n o t
spec t i v ‘ E D I  I” wh t ’fl ~ oil r a ii S V no ra . t hen you ma v s t a rt
t he e d i t o r  by q iv in g  ti m e EXEC commamt ;l~

~SUDS .~
The use of the edi t or is d e s c r i b e d  in a m a n u a l  in t h e
FRI. t e’rmmnal i- eon iic,~ t to the 4 0 1 i  t e r m i n a l .  The ma n ua l
is als o o n - l i n e  at SU—SCO RE in DOC :SUDS~’.r1A N , T h e  use’
o f a s m a l l  s u b s et  of  t h e  n - ~’n i  la b l e  command s w i l l  stiff m c , ’
t o generate the dia g rams.

• _ ,  

_ _ 
~~~~~~~~~~~~~~~ -

— 
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8 . 0  EXA MPLE FROM ZUER ICH SHOWING USE OF S Y N D I A  AT SU—SCORE

B;
B; TYPE OUT THE INPUT FILE
a;
a ; ; ; ; ; ; ;  ;;; ;;;; ; ; ;;;;;; ; ;;;;;;;;;
8;
BTYPE PS:<CSL .DA.SYNDIA> 5ME3
P A R A M E T E R

PRINTPLOT (50);
PLOT ( 10,0);
PAGEW IDTH ( 50);
L A B E L S ;
P R I NT B N F ( 5 0 ) ;
OZ ERO

E N D  PA RA Pt

8 1fF
SY PI

A l  = / 1, L( = ,(.‘ , R) = / ) / , SLASH = .1.;

1 < T2 > : :  % B $ C \
20 < T 3 > : : ( < A 1 > Y , L ( C R) \
1 MODIFY CHARS (440) ENDIIOD IFY

• 3 M O D I F Y  A P P E N D (S) E H D P I O D I F Y
3 <T3 A t  L (  15 R ) >  = A P B , C
S <T6> :: < A ) SLASH <B> SLASH/
3 MODIFY P I A I N(7) E N D N O D I F Y  I-’
0
B;

a ;
Sm ; GET P S : ( C S L . DA . S Y H D IA >  PPN
B;

a;
BT RA NS LAT E P S : < C S L . D A . S Y N D I A >
PS :<CSL.DA.SYNDIA> (IS) PS: (tI , 10071
B;

1

— —
~~ —~~ — ~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -—~~—~~~~~~~~~~~~~ 

- -

~~~~

~ -



____________________ -~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SY N D I A  U S E R ’ S G UIDE  Page  22

B;
~~ ; NO W RUN S Y N D I A  AND S Y N G R A
3;

3;

~ S Y N D I A
INPUT = PS :SME 3 I4,100 7 1 /SYN GRA
O U T P U T  = SrIE 3.LIS
M A I N P L O T  = S M E 3 . S Y O
* *STARTIHG SYN G R A 4~
MA I M P LOT = S M E 3 . S Y O
NEW O U T P U T  F I L E  S T A R T I N G  IN D I A G R A M  1:
O U T P U T F I L E = S f I E 3 . I H T
S T A R T I N G  D I A G R A M  NO.  1 :  11
S T A R T I N G  D I A G R A M  NO.  .‘: T2
S T A R T I N G  D I A G R A M  NO.  3 :  T 3  H
S T A R T I N G  D I A G R A M  N O .  4 :  13 ( T5 )
STARTING D I A G R A M  NO. 5: 16

E X I T
B;
B ; ; ; ; ; ;  ; ; ; ; ; ; ; ; . ; ; ; ; ; ; ;; ;; ;; ; ;;  ; ; ; ; ;

I
a ’ ; LOOK AT THE OUTPU T LISTING
3;

a ;
BTVPE SME 3.LIS
SYND IA VERSION JUNE 4, 1979 / Sh J—SCORE

P A R A M E T E R
PR IN TP L OT (50)
PLOT (1 0,0);
PAGEWIDTH (50)
LABELS;
PRINTBN F (50 )
O Z E R O

E N D P A R A M

BNF
SYM

A l  = / I, L( = / ( / . R) = 1)1 , SLASH =

1 < T I  > :: 8$ C
• 1 < 12 > :: X B $ C \

20 < 13 ) : :  ( < A l  ‘ ~ L ( C R ) \
I MODIFY CHARS (140 ) ENDPIODIFY
3 MODIFY A P P E N D ( S )  E~~Dt1ODIFY
3 <T3 Al  L ( 15 R )> = A / B / C
5 (16) : < A ) SLASH <B”  S L A S H /
3 MODIFY  I IA I N( 7 )  EHDPIO DIFY
0

-_ - - -  -~~~~~- ~~~~~~~~~-
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T A B LE O F A B B R E V I A T I O N S

A l  < — — ‘

< ‘ ( ‘

R) < — —  ‘ ) ‘
S L A S H  (.- — ‘1’

B A C K U S  — N A U R  — FO R M

1 < T i  > :: X ‘8 $ ’  ‘ C ’  \

2 < 12 > ::  ~ ‘B’ $ ‘C’ \

3 < 1 3 > ::  1 <  >~~~~~~~‘ ( ‘  ‘C’ ‘ ) ‘ \ )
14 < 1 3  (T 5 ) >  : : =

5 < 1 6 > ::=

END OF BAC KUS- P4AUR— FOR II

T i

5 6
— < 
I A
V I

1 3  7 — 14 2 
I — — — — ~~B$*  *C*  

12

5  6
_ (

I  A
V I

1 3  14 2
I *B* I 

_ _ _  
_ _ _ _ _  

--.m!_— I •It._sr~•~ — . ‘—,—-k 
, 

~ ‘0 ‘
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7 8 

I A
V I1 •i  9 — 10 — (1 

I I — — I — — _ d ( N ~ ~C*
I  — — AV Ii i  

1.~’

13 ( 15

Ii 13

A I
I V

S t , — 1 8 — ‘1 ~fl 
I— ~~~ MA ~~- - - l — — — * B K  -

A — I — A I
I V I I
1 1. ’ 114 1
I I
I I
I V
3 - 4 2 1 -  l C * _ _ _ _ _  I--- 

T6

- -- 4 — - . - 5 2 t A t -  - 181 a S L A S H/ a . .~~
. _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~ --
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8;
5 1;  PLOTTER DIAGRAMS MA Y NOW BE OBTAINED
8; 8 Y R U N N I N G  S U DS .~
5’ ;

TI

- - -~~~~~~~~~~~~~~
--— - --  ~~~~~~~ 

-- -

Ti

~~~

—

~~~~~~~~~~

--- 

~~~

_ _ _ _ _ _  
I.- —-

~~~J)-— 

‘3

~~~~~~~~~~~~~~~~~~ 1

*

13 ( T i )

F~~~EIL .
— -~cu--

— I ~T~- ~~~~~~~~~~

-
~~~~ - -e~L~i 

1  - ~~~~~~~~~~~~~~~~~~~ —--
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9 . 0  S Y N D I A  S Y N T A X  D I A G R A M S

T he Sy n t aM  d i a g r a m s  f o r  Syndia  a r e  r e p e a t e d  here f o r
reference.

11017 l~1LR

£XctPT ’ , ( •
, OR • 

~
“ }.—

•1 NCIl-IttR D~ R.]- ~~
— --- _ _ _--_ _ _ _

NON-.~~Ta CI~~~.

- -_ _ _ _

—_ - ----.
~~~~~~

---------

- - .
~~~~~~ 

- --- ~~~~~~~~~~~~~~~~~~~~~~ ---

- -
~~~~~~~~~~~~~~~~~

- -

~~~~~~~~~

‘0- -- -

INT!001

~~ D~QIT ~~

I 
~~~~~~~~ 

1 
~~~~~~~~~~

—-— - — — — — •
~~~~~~~~~~~~~~~~~~~~~ ,,~~~ 

—• - 

- ~~~~
-•- -. ,

~~~~~~
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SW IICYICIS
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This report describes how to use the Syndia/Syngra system avai la bl o at
SU-SCORE. This system accepts a BNF- like qrammar specificat ion and automat ica ll y

• generates the major component of this system . Syngra acts as .mn i n t o m - t a ~ e
between Syndia and the SUDS2 graphics editor. Syndia performs no amb igu ity ~
consistency checks on the BNF input.

This report assumes that the reader is fami liar with BUF and svnta~ diagram
representations of gran~nars .
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