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CHAPTER 1 INTRODUCTION 1

1. INTRODUCTION

PDL (Program Design Language)} is a Licensed Program of Caine, Farber & Gordon,
Inc (CFG). It is intended as an aid in the systematic and reliable design of
software. PDL is not a cocde generator and executable programs are not
automatically generated from PDL designs.

The input to the PDL processor consists of designs in a source language
which may be termed "structured English". The output consists of a design

document, much of which is automatically formatted. The components of a
design document are:

1. Cover page: Identifies the document.
2. Table of Contents: Automatically generated from the input.
3. Design Body: Contains the actual design information.

4, Segment Reference Trees: Illustrates, by indented 1listings, the
relationships among the procedural portions of the design.

5. Data Index: Lists the data items declared in the design and shows
where each is used.

6. Flow Segment Index: Lists the "procedures" of the design and shows
where each is used.

The design body is composed of a number of segments., There are four different
segment types:

® Text Segments: These contain general descriptive text.

@ Data Segments: These declare the names of data items which are to be
collected in the Data Index,

e Flow Segments: Each of these represents a "procedure" of the design.
Flow segments are automatically formatted based on the use of
keywords. The standard keywords are: '

IF ELSEIF ELSE ENDIF
Do UNDO CYCLE ENDDO
RETURN

Keywords are highlighted in the design document if the printer is
capable of processing the selected highlighting mode. References to
other flow segments are automatically detected and indicated.

@ External Segments: These are used to define "procedures" which are
considered to be defined elsewhere than in the design document,

A number of installation options are available for tailoring the default
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behavior of PDL to the particular customer requirements. During installation,
new Keywords may be defined. Procedures for making these changes are
presented in the appropriate installation guide.
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2, GENERAL INFORMATION

This chapter discusses various general aspects of the PDL processor. It

includes information on the form of a design and on the syntax of PDL
commands,

2.1 FORMAT OF A DESIGN

The PDL processor accepts as input a series of source lines and produces a
design document. A sample design appears at the back of this manual following
the colored separator page.

The design document is composed of several major sections:
1. Front matter

2. Design body

3. Reports

4. Final page

which are now briefly described.

2.1.1 Front Matter

This is the first part of the design document. It begins with a title page
which identifies the particular design. Primary information for this page

comes from the title command (see Section 8.1) and the date command (see
Section 8.2).

The title page is followed by the table of contents for the design. The
table of contents lists all of the sections and subsections which make up the
design along with their corresponding page numbers.

2.1.2 Design Body

The design body presents the actual data definitions, procedure definitions,
and textual information of the design, This section is composed of various
kinds of segments which may be structured into groups (see Chapter 3). The
segment types are:

@ Text Segments: which represent arbitrary commentary (see Chapter 4),

e Data Segments: which allow explicit definition of data items (see
Section 5.3).
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® Flow Segments: which represent the procedural flow of the design (see
Chapter 6).

e External Segments: which allow declaration of procedures which are
assumed to be defined somewhere cutside of this design document (see
Chapter 7).

2.1.3 Reports

The processor can be instructed to produce several reports (see Chapter 9)
which provide information about the content and internal struecture of %the

design. These reports are particularly useful in understanding a desigh. The
possible reports are:

& Reference Trees: which shows all of the flow segments arranged in the
form of a calling tree. There will be several trees if there are

several flow roots in the design, Reference trees are further
described in Section 9.1.

@ Data Index: which lists each data item in alphabetic order and shows
the points in the design where each is referenced. The data index is
further described in Section 9.2.

@ Flow Segment Index: which lists each flow segment in alphabetic order
and shows the points in the design where each is referenced., The flow
segment index is further described in Section 9.3.

2.1.4 Final Page

This is the last page of the design document. Besides confirming that the
design was completely processed, this page displays a number of statisties
about the processing,

2.2 OVERALL OPERATION

PDL processes a design in two passes. During the first pass, the source is
read and written onto a serateh file in encoded form, page breaks are
determined, and a dicticnary of data item and segment names is constructed.
During the second pass, the encoded source is read, references to data items
and segments are detected, and the design document is formatted.

2.3 INPUT FORMAT

Input to the PDL processor consists of a sequence of source lines. The
maximum length of a line is BO characters.
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Except for certain versions of the PDL processor {see Appendix B), all
input must be in upper case and no control characters (e.g, tabs) may be used.

2.4 COMMAND LINES

If the first character of a line is a "&", the line is known as a command
line. Command lines contain commands which direct various types of processing
or provide various information to the processor.

The "%" must be immediately followed by a command name which extends to
the first blank. After skipping any white space, the remainder, if any, of
the line is considered to be the command argument. Thus, for example.

$TITLE THIS IS A SAMPLE

is a command line with a command name of "TITLE" and a command argument of
"THIS IS A SAMPLE",

2.5 DESIGN BODY CONVENTIONS

As outlined in Section 2.1.2, the design body is composed of a number of
segments, There are no restrictions on the ordering of segments. The only
restriction on the number of segments is that imposed by the amount of memory
available to the PDL processor while processing a design.

2.5.1 Segment Delimiting

A segment is introduced by one of the segment commands described elsewhere in
this manual. These commands are:

$TEXT or 3T start a text segment (Chapter 4)
%DATA or %D start a data segment (Section 5.3)
4SEGMENT or %3 start a flow segment (Chapter 6)
SYEXTERNAL or %E start an external segment (Chapter T7)

A segment is terminated by the next occurrence of command or the end of the
design source.

2.5.2 Display of Segments

Except for the versions of the PDL processor described in Appendix B, the
maximum size of a segment is limited to that which can fit on one page of

listing. This implies a limit of about 44 lines of listed output for the body
of a segment.
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Each segment will be enclosed in a box composed of characters specific to
the type of segment. The various characters are:

# text segment
b data segment
& flow segment
X external segment

If the body of a segment is empty, the box will contain a generated notice
that the segment was intentionally left blank.

2.5.3 Comment Characters

The description of data segments (Section 5.3) and of flow segments (Chapter
6) will refer to syntactic constructs known as comment characters which are
used as delimiters in certain contexts (e.g., to separate a procedure name
from its "arguments"),

The two comment characters are the dot ("™,") and the left parenthesis
(i),

..“H-—'-
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3. GROUPS

A design may be broken into various sections by use of commands of the form

#GROUP  text

§ —m o —

e e o

ar

%G text

$ - ———
b o ——p

where text is any sequence of characters to be used as the title for the
group. In the design document, each group will be prefaced with a page
containing the title of the group centered and boxed. The title will also
appear as a subtitle on each design page within the group and will be placed
in the table of contents for the design.

A group is terminated by the next "GROUP"™ or "G" command or by the end of
the design,

Examples of group declarations are
FGROUP PASS ONE PROCESSING

%G  INPUT EDITING PHASE
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4, TEXT SEGMENTS

Text segments are used to place blocks of commentary into a design. They are
frequently used to supply such material as introductery information, table
layouts, and record layouts.

A text segment is introduced by the command

2TEXT  text

$ ot

+ - ——

or

T text

==

where text is any sequence of characters to be used as the title of the
segment. The title will be displayed at the top of the segment page and will
be entered in the table of contents.

The lines comprising the body of a ftext segment are simply input and
printed as is. No automatic formatting will be performed. White space on
input lines is kept and blank input lines will result in blank output lines,

Examples of commands to introduce a text segment are:

#TEXT  INTRODUCTION TO POSITION MONITORING MODULE

#T  OTHER DOCUMENTS RELATING TO THIS SUBSYSTEM
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5. DATA ITEM DECLARATION

PDL allows the designer to declare certain items known as data items.
References to these items within flow segments will be collected and may be
displayed in the data item index (see Section 9.2}.

5.1 DATA ITEMS

Within data segments (see Section 5.3) and flow segments (see Chapter 6},
tokens consisting of letters, digits, and certain special characters are
considered to be potential data items. A potential data item will be
considered to be an actual data item if it is defined as such in an implicit
(see Section 5.2) or explicit (see Section 5.3) data declaration.

Lines which begin (possibly after some leading white space) with a

comment string (see Section 2.5.3) will not be examined for potential data
items, ,

The special characters which may be part of a potentlal data item are
"gn, "#", "8", and " _". Thus, in the line

X = A$1+BB%*CC
the potential data items are

X A$ BB CC

5.2 IMPLICIT DATA ITEM DECLARATION

When a potential data item is encountered in a flow segment, it will be
declared as an implicit data item if

1. it contains a data character;

2. it is longer than one character; and
3. it is not declared elsewhere in the design as an explicit data item.

Initially, the underscore (" ") is the data character. The data character may
be redefined by the command

EDATACHR char

¥ ot
4 ————t

where char is a non-blank, neon-alphanumeric character, If char is absent,
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there will be no data character and, thus, no implicit data definition. Any
use of this command should precede the first segment.

For example, the "-" may be defined as the data character by

#DATACHR -

5.3 EXPLICIT DATA ITEM DECLARATION (DATA SEGMENTS)

Data items are explicitly defined in data segments. A data segment is
introduced by the command

FDATA  text

p ———— 4

+ m————

or

%D text

+ o ————
+ -t

where text is a sequence of characters to be used as the title of the data
segment. The title will be displayed at the top of the segment page and will
be entered in the table of contents.

33 %0 % %

% NOTE *
S TITEIEL

The "DATA" or "D" commands do not, themselves, declare data
items -- they introduce segments in which data items are
declared.

Examples of these commands are:

FDATA FORMATS FOR MASTER FILE RECORDS

%D MISCELLANEOUS DATA DEFINITIONS
The actual data definitions occur in the body of a data segment., Such a body
is composed of one or more statements. Each statement consists of one or more

lines with all but the last 1line of a statement having a '/' as the last
non-blank character.
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Before a statement is printed, leading and trailing blanks are removed,
each sequence of imbedded blanks is replaced by a single blank, and each '/!
used as a continuation character is replaced by a single blank, Statements
which are too wide to fit in the segment box will be automatically continued
when printed, Blank statements are ignored.

The first potential data item in each statement of the body is declared
to be an actual data item. Anything following the data item is taken as
commentary. Thus, in the line

CTYPE IS THE TYPE OF THE COMMAND
WCTYPE" will be declared to be a data item.

Statements beginning with a comment string (see 3ection 2.5.3) are
considered to be comments and are not scanned for declarations.
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6. FLOW SEGMENTS

A flow segment presents, in a program-like form, the procedural flow of a
porticn of a design, Generally, each flow segment represents a procedure in
the pregram. A flow segment is introduced by the command

FSEGMENT text

= —— -

ar

S text

¥ -
F ot

where text is a sequence of characters which represents the name of the
segment, The name will appear at the top of the segment page. That portion
of the name up to the first comment character (see Section 2.5.3) will be
placed in the table of contents and will be saved in a dietionary for indexing
purposes, In saving the name in the dictionary, leading and trailing blanks
are removed and each sequence of imbedded blanks is collapsed intc a single
blank. Some examples are:

Command Saved Name

%SEGMENT SYSTEM START WSYSTEM START"

%3 INSTALL IN DATA BASE (NAME, TYPE) "INSTALL IN DATA BASE"
$SEGMENT SEARCH DICTIOMARY (NAME) "SEARCH DICTIONARY"
%3 CREATE FILE (NEWF ILE) WCREATE FILE"

6.1 FLOW SEGMENT BODY

The body of a flow segment is composed of one or more statements. Each
statement consists of one or more lines with all but the last line of a
statement having a '/' as the last non-blank character.

The PDL processor will format and indent each statement on output and may
supply various forms of visual enhancement to the printed line.

Before a statement is printed, leading and trailing blanks are removed,
each sequence of imbedded blanks is replaced by a single blank, and each '/!
used as a continuation character is replaced by a single blank. Statements
which are too wide to fit in the segment box will be automatically continued
when printed. Blank statements are ignored.



16 PDL LANGUAGE REFERENCE GUIDE CHAPTER 6

This automatic formatting means that there is no need for the designer to
do any special formatting of the flow segment input lines, In fact, each

statement is normally just typed flush left on the input line and layout is
left to PDL,

With the exception of the special statements discussed in Section 6.5,
the contents of a statement may be anything desired. Some examples are:

COUNT = COUNT +1
INCREMENT COUNT

BUMP COUNT TO REFLECT/
THE RECORD JUST PROCESSED

Note that, since '/' is the continuation character, the last two lines of this
example are equivalent to:

BUMP COUNT TO REFLECT THE RECORD JUST PROCESSED

6.2 REFERENCE RECOGNITION

Each statement in a flow segment, except for a statement which begins with a
comment character (see Section 2.5.3), will be scanned to see if it is the
name of a flow segment. If a statement begins with a keyword (see Section

6.5), the scan begins following the keyword. The scanning stops at the first
comment character.

ERERRRER

* NOTE #*
EERRENNE

To be recognized as the name of a flow segment, the entire
reference must be contained on the first source line of a
statement.

In any match, leading and trailing blanks are removed, and each sequence of
imbedded blanks is replaced by a single blank.

6.3 LABELS

It is occasionally desirable to place labels in a design. They are convenient
for denoting statement sequences in DO CASE constructs (see Section 6.5.3.7)
and in supplying names for DO constructs for use with UNDO and CYCLE
statements (see Section 6.5.3.3 and Section 6.5,3.4).

If a colon (":") is encountered before the first blank in a statement,
that statement is considered to be a label. The statement will be printed
left adjusted on the output. Anything following the colon on the same line
will be treated as commentary. Some examples of labels are:
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MAIN _SEARCH_LOOP:
END_OF FILE:

+4=y *3

+:

"OTHER" :

6.4 DATA ITEMS IN COMMENT LINES

Normally, comment lines (those beginning with a left parenthesis or a period)
are not scanned for the occurrence of implicit or explicit data items,
Scanning of these lines may be requested by the command

L LT

i
t
#CDATA 1
'
1

When the processor is installed, the CDATA option may be established as the

default. If this is done, scanning of comment lines may be prevented by the
command

ENOCDATA

f am ——— 4
4 -t

6.5 SPECIAL STATEMENTS

The so-called special statements comprise the flow-of-control statements in

the PDL procedural language. This section describes each of the special
statements,

6.5.1 Keywords

Each special statement begins with a keyword followed by a blank or the end of
the input line. The keywords, grouped generally as used, are:

IF ELSEIF ELSE ENDIF
DO UNDO CYCLE ENDDO ENDO
RETURN

The particular keyword which starts a statement determines the indentation
level for that and subsequent statements. A word 1s considered to be a
keyword only when it is the first word of a statement.
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The keywords discussed above are those defined in the the distributed
version of the PDL processor. New project-wide Kkeywords may be added by
modifying the processor as described in the appropriate installation guide.

HERERRER

* NOTE *
AR NN

The PDL processor uses the keywords only te¢ control the
formatting of the design output. The processor will not
detect misused or mismatched keyworda.

6.5.1.1 Keyword Enhancement. The form in which a keyword is printed depends
on the particular version of the PDL processor. For most versions, keywords
are enhanced by being underscored.

6.5.2 The IF Construct

The IF construct consists of the keywords IF, ELSEIF, ELSE, and ENDIF. In its
Simplest form, it can be written as:

IF condition
sequence
ENDIF

which implies that the statements comprising "sequence™ are only to be
executed if "condition™ is true.

The basic form can be expanded by adding an alternate as in:

IF condition
sequence-1
ELSE
sequence-~2
ENDIF

which implies that "sequence-1" is to be executed if "condition™ is true and
that "sequence-2" is t¢ be executed if "condition' is false.

Multiple IF constructs can be nested as in:
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IF condition-1
sequence-1
ELSE
IF condition-2
sequence-2
ELSE
sequence-3
ENDIF
ENDIF

Since nested IF constructs are quite common, an alternate form can be used as
in:
IF condition-1
sequence-1
ELSEIF condition-2
sequence-2
ELSE

sequence-3
ENDIF

Thus, the general form of the IF construct is
1. an IF
2. zero or more ELSEIF’'s
3. zero or one ELSE

4. an ENDIF

6.5.3 The DO Construct

The DO construct consists of the keywords DO, ENDDO, CYCLE, and UNDO. The
word "ENDO" is considered an alternate spelling of M"ENDDO". The DO construct
is used to produce flow figures of the general form:

DO iteration 6r selection criteria
statement
statement

ENDDO

The iteration or selection criteria may be arbitrarily chosen. The remainder
of this section presents examples of the more commonly used criteria,

6.5.3.1 The DO WHILE Construct. This form of the DO construct implies
iteration as long as some given condition remains true. No iteration at all
would be performed if the condition is initially false., It can be written as:
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DO WHILE condition
statement
statement

LI

ENDDO
Some examples of possible conditions are:

DO WHILE THERE IS SOURCE INPUT REMAINING
DO WHILE THE CURRENT CHARACTER IS A SPACE
DO WHILE THERE IS ROOM IN THE TABLE

6.5.3.2 The DO UNTIL Construct. This construct implies iteration until some
condition becomes true and, further, implies that at least one iteration will
always be performed. It can be written as:

DO UNTIL condition
statement
statement

LI Y

ENDDO
Some examples are:

DO UNTIL TABLE IS FULL
DO UNTIL LAST RECCRD IS READ
DO UNTIL SOURCE IS DEPLETED

6.5.3.3 The UNDQ Statement. The UNDD statement is used to indicate that
control should pass to the statement immediately following the ENDDO of the
current DO construct, thus causing premature exit from the loop. It might be
used in the following context:

DO WHILE SOURCE INPUT REMAINS
PROCESS NEXT SOURCE LINE
IF DYNAMIC MEMORY IS FULL
UNDO
ENDIF
ENDDO

An alternate form of the UNDO statement is:
UNDO IF condition
which can make the design more concise as in:
DO WHILE SOURCE INPUT REMAINS
PROCESS NEXT SOURCE LINE

UNDO IF DYNAMIC MEMORY IS EXHAUSTED
ENDDO

When DO constructs are nested, it may sometimes be necessary to indicate a
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premature exit from an outer loop. This is most easily shown by labelling the
outer DO and writing

UNDO label

6.5.3.4 The CYCLE Statement. The CYCLE statement indicates premature transfer
of contrel to the loop test or selection point -—- that is, to a peint just
before the ENDDO statement which terminates the loop. The most ccmmonly used
forms of the statement are:

CICLE
CYCLE IF condition
CYCLE label

6.5.3.5 The DO FOREVER Construct. The simplest form of loop is written as:

PO FOREVER
statement
statement

ENDDO

which implies continuous repetition until something {(either in the loop or an
outside event) causes an exit. Thus the body of the loop should usually
contain an UNDO or a RETURN statement.

6.5.3.6 The DO FOR Construct. This construct is used for selecting items from
some list or sequence, Its general form is:

DO FOR selector
statement
statement

>0

ENDDO

The actual selector can be chosen to be as meaningful as possible to the
designer and reader. Examples are:

DO FOR EACH TABLE ENTRY

DO FOR EACH ELEMENT IN THE POSITIONS ARRAY

DO FOR ALL NODES IN THE TREE

DO FOR ALL "INTERESTING" ENTRIES IN THE DICTIONARY

6.5.3.7 The DO CASE Construct. The DO CASE construct is used to select one of
a group of actions according to a given selection criterion. The meaning of
the construct is clearest if each action is given a label as in:
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DO CASE selector
label-1:
sequence-1
label-2:
sequence-2
label~n:
sSeguence-n
ENDDO

Examples of DO CASE statements are:

DO CASE OF COMMAND NAME
DG CASE SWITCH SETTING
DO CASE ERROR MESSAGE NUMBER

6.5.3.8 Other Possible DO Constructs. The various DO construects described
above are only examples of the most common ones. The designer is perfectly
free to invent some other form to fit the needs of a particular design. For
example,

DO IN PARALLEL

might introduce a collection of labelled sequences which are to be executed in
parallel, with synchronization automatically assured before proceeding past
the ENDDO statement. As another example,

DO WITH INTERRUPTS DISABLED

might be used to introduce a sequence in which interrupts are not allowed.

6.5.4 The RETURN Statement

Normally, a flow segment will "return™ to its “caller" when control reaches
the end of the segment. However, the RETURN statement can be used to indicate
premature exit from a flow segment. As with UNDO and CYCLE, the form

RETURN IF condition

is often useful. Some examples of RETURN statements are:

RETURN
RETURN IF END HAS BEEN REACHED
RETURN SYMBOL'S VALUE

RETURN "ILLEGAL REFERENCE"



CHAPTER 7 EXTERNAL SEGMENTS 23

7. EXTERNAL SEGMENTS

It is frequently desirable to collect references to flow segments which are
not part of the current design document. These might, for example, represent
operating system services or utility operations which are defined in other
desigh documents. Such segments are known as external flow segments and are
declared in external segments.

An external segment is introduced by the command

FEXTERNAL  text

+ == ——
+ -+

or

1E  text

$ m——— -t

where text is a sequence of charactersz to be used as the title of the external
segment., The title will be displayed at the top of the external segment page
and will be entered in the table of contents.

REERREER

* NOTE *
REREERNR

< The "“External” or "E" commands do not, themselves, declare
external flow segments -~ they introduce segments within which
external flow segments will be declared,

Examples of these commands are:

SEXTERNAL  BASIC UTILITIES
#EXTERNAL  I/0 SUPPORT SERVICES
%E  GENERAL STORAGE MANAGEMENT FUNCTIONS

The body of an external segment consists of statements, each of which
represents the name of a flow segment not defined elsewhere in the design
document. Each statement consists of one or more lines with all but the last
line of a statement having a '/' as the last non-blank character. Each
statement is scanned as if it were the argument of a "$SEGMENT" command (see
Chapter 6) and the resulting name is entered into the dictionary as the name
of a flow segment. If a statement begins with a comment character (see



24 PDL LANGUAGE REFERENCE GUIDE CHAPTER 7

Seetion 2,5.3), no scanning is performed.

Before a statement is printed, leading and trailing blanks are removed,
each sequence of imbedded blanks is replaced by a single blank, and each '/!
used as a continuation character is replaced by a single blank. Statements
which are too wide to fit in the segment box will be automatically continued
when printed. Blank statements are ighored.

An example of the input form of an external segment is:
JEXTERNAL LOW-LEVEL I/0 OPERATIONS
OPEN FILE (FILE-NAME)
CLOSE FILE (FILE-ID)

READ (FILE-ID, INTO, MAX-BYTES)
WRITE (FILE-ID, FROM, COUNT)
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8. LISTING CONTROL COMMANDS

This chapter describes a number of commands which are used to control variocus
aspects of the listing of the design document.

8.1 SPECIFYING DESIGN TITLES

The title of the design may be specified by commands of the form

#TITLE text

el

4 —m - ——t

where text is any sequence of characters. Several "TITLE" commands may be
used in a single design. The text of these commands will be placed, centered
and boxed, double spaced, with leading and trailing blanks removed, on the
cover page of the design document. In addition, the text of the first "TITLE"
command will be capitalized and placed at the top of each design page.

Some examples are:

#TITLE FORTRAN COMPILER: PASS 3
#TITLE TREE TRANSFORMATION PHASE

The "TITLE" commands should appear before the first segment.

8.2 SPECIFYING THE LISTING DATE

Normally, the date on which the current PDL run was started is the date
displayed on the design title page and at the top of the other pages of the
design. The date may be changed by the command

ZDATE  string

4 ———— ¢

$ - -

where the first nine characters of string will be used as the date. No
checking is performed on this substitute date and it will be used as is in
place of the system date.

Some examples are:
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4DATE 6 May 81
$DATE  6.5.81
IDATE  5/6/81
4DATE  81/06/05

If used, the "DATE" command should appear before the first segment.

8.3 CONTROL OF UNDERSCORING

Normally, the PDL processor will underscore each keyword which begins a
statement in a flow segment. If underscoring is not desired, it may be
suppressed by the command:

INOUSCORE

G m=—— —

+ o m——

When the processor is installed, the NOUSCORE cption may be established as the
default. If this is done, the command

FUSCORE

+ === -

+ —————

Wwill cause underscoring to be performed. If used, these commands should
precede the first segment.

RARRRARE

* NOTE %
ERERRRER

Underscoring of keywords may not be supported in all versions
of the PDL processor due to lack of operating system or device
support.

8.4 SOURCE LISTING CONTROL

Normally, the source input to the PDL processor is not listed. A listing may
be requested by the command
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$SOURCE

+ == -

N R

The source listing may be suppressed by the command

INOSOURCE

4 =t
+ —— %

This command suppresses source listing starting with the next source line,
When NOSOURCE is in effect, only source lines in error will be listed.

8.5 CONTROLLING SOQURCE LINE NUMBER PRINTING

The left margin of segment output pages contains the number of the source line
which was used to form the corresponding output line. If more than one source
line was used to form an output line, the number of the first of these lines
will be displayed.

Display of these numbers may be prevented by the command

FNOLNO

+ -4

R

When the processor is installed, the NOLNO option may be established as the
default. If this is done, source line number printing may be requested by the
command

FLNO

o oem e =

§ o ————
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9. PROCESSOR REPORTS

Several types of reports can be printed which provide information about the
content and structure of the design. The designer may choose the specific
reports to be included.

9.1 SEGMENT REFERENCE TREES

This report shows the nesting of flow segment references. A separate tree is
printed for each root segment, which is a flow segment that is not referenced
by any flow segment but which, itself, references at least one flow segment,

When a segment is referenced recursively, its name is prefixed by an
asterisk and the recursion is not further traced.

The presence or absence of this report is controlled by the command

$TREE

+ o ———
* == ———-—

which specifies that the report is to be printed, and by

INOTREE

$ omm -t
+ ———

which specifies that the report is not to be printed.

A special abbreviated form of the trees can be selected by the command

*STREE

..___-..-..
R

In these so-called short trees, only the first occurrence of each subtree is
printed. For subsequent occurrences, only the name of the first segment in
the subtree will be printed, prefixed with a minus sign ("-"),

If any of these commands are used, they should appear before the first
segment. The default setting is "NOTREE".
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9.2 DATA ITEM INDEX

The data item index shows each data item which was implicitly or explicitly
declared in the design and the locations in the design where each is
referenced. The data item index is requested by

ZDINDEX

+ o —— ¢

. e

and is inhibited by

INODINDEX

—————
§ e m—

e

If either of these commands is used, it should appear before the first
segment., The default setting is "NODINDEX".

G.3 FLOW SEGMENT INDEX

The flow segment index lists all flow segments (both internal and external) in
the design. For each, it shows the location of its definition and the segment
names and locations of all references to it.

The flow segment index is requested by

#SINDEX

_—————

+ -

+

and is inhibited by

INOSINDEX

————

4 =mom e}

L

If either of these commands is used, it should appear prior to the first
segment. The default setting is "SINDEX".
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APPENDIX A

D

DATA
DATACHR
DATE
DINDEX

E
EXTERNAL
G

GROUP
LCASE
LNO
NODINDEX
NOLNO
NOSINDEX
NOSOURCE
NOTREE
NOUSCORE
3

SCASE
SEGMENT
SINDEX
SOURCE

STREE

A, LIST OF COMMAND3

start a data segment

start a data segment

define the data character

define date for printing purposes

print
start
start
start
start
force

print

a data item
an external
an external
a group
a group
keywords to

source line

do not print data

do not print
do not print
do not print

do not print

index
segment

segment

lower case
numbers

index

source line numbers
a flow segment index
the source

reference trees

do not underscore keywords

start a flow segment

do not adjust keyword case

start a flow segment

print flow segment index

print the source

print short reference trees

LIST OF COMMANDS

33
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T start a text segment
TEXT start a text segment
TITLE specify design titles
TREE print reference trees
UCASE print keywords in upper case

USCORE underscore keywords
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B. SPECIAL FEATURES FOR CERTAIN PDL VERSIONS

This chapter discusses features of the PDL processor which are available only
in the following versions:

& 5331-PD1, PDL for DEC PDP-11 under RSX-11M

# 5332-PD1, PDL for DEC VAX-11 under VM3

B.1 CASE INSENSITIVITY OF COMMANDS AND KEYWORD3

PDL commands (such as $TITLE and %3) and flow segment keywords {such as IF and
DO) will be recognized whether they are entered in upper-case, in lower-case,
or even in a mixture of the two cases,.

B.2 CASE INSENSITIVITY OF DICTIONARY ENTRIES

The PDL processor places several different kinds of items into an internal
dictionary. These items are:

@ flow segment names;
# external segment names; and
¢ data item names.

References to an entry will be detected regardless of whether the text is
typed in upper-case, in lower-case, or in a mixture of the two cases.

In the body of the design, the text for an item will be printed in the

same case(s) in which it appeared in the source., However, the table of
contents and the indexes will be printed in upper-case,

B.3 TABS IN THE INPUT

Tab characters {octal 011) appearing in the input will be expanded to one or
more blanks so as to position the input cursoer to the next "tab stop"., Tab
stops are permanently set every eight columns so as to appear in columns 9,
17, 25,....» These inserted blanks will be treated just as if they had been
entered in place of the tab character. Thus, they will be retained in text
segments and replaced by a single blank in all other segments.
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B.4 CONTROLLING KEYWORD DISPLAY CASE

Keywords will be printed in upper case, regardless of how they are entered, if
the command

FUCASE

$ o
&4 ———— - .- *P

is used. They will be printed in lower case, regardless of how they are
entered, if the command

FLCASE

4 —————

is used. They will be printed in the same case(s) In which they are entered
if the command

%SCASE

+ o ——

+ =+

is used. The default action is SCASE,

Note that these case control commands are independent of the ZFUSCORE and
#NOUSCORE commands (Section 8.3). For example,

TUCASE
FUSCORE

will force all keywords to upper case and will underscore them.

—



% as command character
%CDATA command 17

4D command 12

ZDATA command 12
EDATACHR command 11
%DATE command 25
#DINDEX command 30
%E command 23
FEXTERNAL command 23
%G command 7

%GROUP command 7
#LCASE command 36
#LNO command 27
YNOCDATA command 17
INODINDEX command 30
FNOLNO command 27
FNOSOURCE command 27
%NOTREE command 29
ZNOUSCORE command 26
%3 command 15

%SCASE command 36
%SEGMENT command 15
ESINDEX command 30
%SQURCE command 27
43TREE command 29

4T command 9

4TEXT command 9
#TITLE command 25
#TREE command 29
FUCASE command 36
TUSCORE command 26

5

( as
. as
/ as

. as

comment character 6
comment character 6
continuation character

label character 16

Abbreviated trees 29
Adding new keywords 18

Alphabetic list of commands

Blank lines 9

Blank statements in data segments
Blank statements in flow segments

Body of design 3, 5
Body of flow segment 15

12,

33

INDEX

15, 23

13, 24

15

INDEX 37
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Boxes, segment 5

Case insensitivity 35

CDATA command 17

Changing keywords 2
Characters, comment 6
Command argument 5

Command character 5

Command lines &5

Command name 5

Commands, alphabetic list 33
Commands, listing control 25
Commands, segment 5

Comment characters 6
Continuation 12, 15, 23
Control of source listing 26
Control of underscoring 26
CYCLE keyword 21

CYCLE statement 21

D command 12

Data character 11

DATA command 12

Data index A4

Data item declaration 11

Data item declaraticn, explieit 12
Data item declaration, implicit 11
Data item index 30

Data item special characters 11
Data items 11

Data items in comment lines 17
Data segments 3, 12

DATACHR command 11

DATE command 25

Date of listing 25

Declaration of data items 11
Delimiting segments 5

Design body 3, 5

Design date 25

Design format 3

Design table of contents 3
Design title 25

Design title page 3

DINDEX command 30

Display of segments 5

DO CASE construct 21

DO construct 19

DO FOR construct 21

DO FOREVER construet 21

DO keyword 19

DO UNTIL construct 20

DO WHILE construct 19

E command 23
ELSE keyword 18
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ELSEIF keyword 18

Empty segments 6

ENDDO keyword 19

ENDIF keyword 18

ENDO keyword 19

Enhancement of keywords 18
Explicit data item declaration 12
EXTERNAL command 23

External segments U, 23

Final page of design 4

Flow segment body 15

Flow segment index 4, 30

Flow segment references 16

Flow segments 4, 15

Flow segments, special statements 17
Format of a design 3

Format of input &

Front matter 3

G command 7

General information 3
GROUP command 7T
Groups 7T

IF construct 18

IF keyword 18

Implicit data item declaration 11
Index to data items 30
Index to flow segments 30
Index, data 4

Index, flow segment &
Information, general 3
Input format U
Installation options 2
Introduction 1

Keyword display case 36
Keyword enhancement 18
Keywords 17

Keywords, adding 18
Keywords, changing 2

Labels in flow segments 16
LCASE command 36

Listing control commands 25
Listing date 25

LNO command 27

NOCDATA command 17
NODINDEX command 30
NOLNO command 27
NOSOQURCE command 27
NOTREE command 29
NOUSCORE command 26
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Null segments 6

Operation, overall A
Options, installatien 2
Overall operation 4

Printing source line numbers 27
Processor reports 29

Recursive references 29
Reference recognition 16
Reference tree report H
References to flow segments 16
Report, reference tree U4
Reports 4, 29

RETURN keyword 22

RETURK statement 22

Root segment 29

S command 15

Sample design 3

SCASE command 36

Segment boxes 5

SEGMENT command 15

Segment commands 5

Segment delimiting 5

Segment display 5

Segment index 30

Segment reference trees 29
Segments, data 3, 12

Segments, external 4, 23
Segments, flow 4, 15

Segments, text 3, 9

Short trees 29

SINDEX command 30

SOURCE command 27

Source line numbers 27

Source listing control 26
Special characters in data items 11
Special features 35

Special statements in flow segments 17
Special trees 29

Statements in data segments 12
Statements in flow segments 15
Statistics 4

STREE command 29

T command 9

Tab characters in input 35
Table of contents 3

TEXT command 9

Text segments 3, 9

TITLE command 25

Title of the de=ign 25
Title page 3
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TREE command 29
Trees A
Trees, segment reference 29

UCASE command 36
Underscoring, control of 26
UNDO keyword 20

UNDO statement 20

USCORE command 26

White space 9

__ as initial data character 11
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