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ABSTRACT

This thesis describes the analysis of the Computer
Systems Design Environment data base requirements, the
design of a relational model to fulfill those requirements
and the implementation of that model on a general purpose

data base management system.
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\\ I. INTRODUCTION

' The goal of this research was to determine the validity
of the hypothesis that a general purpose relational data
base management tool could be used to implement a computer
aided design/?;;;;\system, and, if found valid, to provide
the design of such a data base.

Computers have been used to aid in the design of a
great number of things, the most widely recognized being VLSI
chips. The design of VLSI chips is related to the purpose
of the work supported here., Its purpose is to incorporate
some previously defined function into VLSI technology. This
system, the Computer System Design Environmenf/?E;Dﬁg}
instead of defining a new chip uses existing microprocessor
technology to devise a specific controller for a given
design problem. For instance, suppose one needs a microwave
oven controller. Given the performance parameters, this
system can design the software, hardware and interconnecticns
of a microprocessor system to perform this control. In
other words, this computer-aided design system is used to
map a functional specification to a microprocessor and its
associated software and peripherals. (

This thesis work 1is an extension of the work done by

Alan Ross in his Ph.D. dissertation, "Computer Aided Design
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of Microprocessor-Based Controlers®, His dissertation

describes the demonstration of the feasability of automati-
cally designing microprocessor-based real-time systems.
Briefly, his method was to: 1) create a problem statement
(functional specification), 2) translate it into an inter-
mediate format, 3) select a microprocessor realization from
a library of realizations, 4) generate the software and the
hardware to implement the function on the chosen micropro-
cessor, 5) check the timing constraints and develop a
monitor and 6) output the design description. [Ref. 1]

One of the shortcomings of his work is an overly complex
implementation because he did not use an adequate data base
tool to support the library of microprocessor realizations.
His system maintained a 'data base' on formatted, IBM
punched cards. That method of storage is highly inflexible
and resistant to change. It was at best a bulky, awkward

way of storing and carrying around information. Times have

changed and with the aid of currently available data base
management tools, new implementaticns can be considered.

One such new tool is Oracle: a general relational data
base management system. It is available on the Vax 11/780
under the VMS operating system and its command language is
SQL (promounced sequel)., A specific goal of this thesis was

to identify Oracle's usefulness in designing a relational

model of the data base requirements of the CSDE,
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II. PROBLEM DEFINITION

In designing a data base for any system one must make a
careful and dedicated analysis of the system's requirements,
its overall function and its design features., Secondarily,
it is also necessary to discern the system's limitations
with respect to the availability of technological, funding
and manpower resources at the time of conception. It is
also a good idea to study the system's goals for the future
and plan for extensibility. By doing this, one discovers
the data that is necessary for each function and the rele-
tionships the data have for each other. With this informa-
tion a data base schema can be drawn up that maximizes the
system's capabilities and performance. The system under
scrutiny here is a computer-aided design (CAD) system.

In general, a CAD system is required to automate a
certain function, whether it be the design and manufacture
of microprocessor ships or something totally unrelated to
the computer industry. One instance of a CAD system 1is the
Structured Computer Aided Logic Design (SCALD) system,
developed out of Lawrence Livermore Laboratories. It
operates by mapping the designer's input text and graphics-
based instructions to a technology specific wire-wrap list

for processor board construction, In performing this

-----------------------
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mapping, the SCALD system frees the designer from mechanical,
repetitive tasks that are tedious and error prone for human
beings. It allows the designer to spend his/her time
creatively rather than robotically. [Ref. 2]

The function and operation of the CSDE is very similar
to the SCALD system. A design problem is entered into the
CSDE in the form of a high level language called the Computer
System Design Language (CSDL). The CSDE then attempts to map
the design criteria outlined in the CSDL to a specific
microprocessor system.

For the target system of this research, the Computer
System Design Environment (CSDE), the communication lines
between the data base and the rest of the CSDE system are
. related in Figure 1. The user has access to the data base

for three operations: 1) to input a problem statement, 2) to
input microprocessor realizations and 3) to manipulate design

configurations.

For problem statement input, the user/designer interface

is based on a syntax directed editor (SDE) [Ref. 3].

TV

The problem statement which is produced by the SDE includes

. ¥

the following sections:

e
LN K Y

(1) identification section - contains user identification

.
1)
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ﬂ! and documents the problem for record keeping purposes,

g; (2) environment section -~ defines the interface between the

ﬁz controller and the process to be controlled; lists the !
?ﬁ external and internal variables which are defined for

gé the controller.
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TIMING
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Figure 1 Original CSDE Layout
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(3) contingency list - list of the contingencies (stimuli

the controller must respond to) and tasks (controller
responses) and their time constraints.
(4) procedures section -~ details the routines which define
the contingency/task pairs,
An example of a problem statement input for a fuel
injection controller is shown in Figure 2 [Ref, u].
In the design of the current system as shown in Figure 1.
a Translator uses the information in the format above to
create a primitive list and a symbol table which are used by
the Functional Mapper. The Translator is not yet designed
but is an ongoing development in the CSDE project. The
primitive list is developed from the contingency list and
procedures section of the problem input statement. The
symbol table contains the attributes for the variables in the
environment table. The Functional Mapper tries to find the
software and hardware macros listed in the primitive list by
searching a microprocessor realization selected from the
data base library. If there is a functional match, the
Functional Mapper uses the symbol table to match the
attibutes of the primitive's variables to the attributes
of the arguments in the realization.
During this process, the Functional Mapper produces a
realization timing table which contains the accumulated time

durations of the enlisted macros. The Timing Analyzer then

11
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IDENTIFICATION:

Designer: Pollock/Loomis
Date: 23-Jun-82
Project: 280Z Fuel Injection Controller

ENVIRONMENT:

Input: IF,8,RESTRAN;THR,1,TTL;THF,1,TTL;AT3,8,TEMP;
ATR,1,TTL3WITR,1,TTL;WT3,8,TEMP;S,1,SWITCH;
STSW,1,TTLs

Output: W,8,TTL;

Arithmetic: KA,24:REALj; K1,24:REAL; ALT,24:REAL; WT,24:REAL;

AT,24:REAL; TH,24:REAL; OLDS,1:BINARY;

CONTINGENCY LIST:
SECTION: INITIAL;

"Initialization Contingency"®
when START:100MS do SETUPg

end “INITIALY;

SECTION: RUN

"Control Fuel pulse width contingency™
when CW:35MS do TW;

"Altitude, Water Temp and Air temp factors contingency"
when CKA:100MS do TKA:

"Throttle sensing contingency"
when CTH:200MS do TTHj;

"Air temp factor contingency"
"AT=(1+(20-T)/400)"
when CATMP:240 do TATMP;

"Water temp factor contingency"
"WT=WT1+(70-T)*%2/1EU"
when CWTMP:240 do TWTMP;

"Altitude correction factor contingency"
"If p<26 inHg then ALT:=1 else ALT:=.9u4"
when CALT:240 do TALT;

end "RUN"; :

LA
Ll
aaa s

»

M NNNAS
LAAA

Figure 2 CSDL Description of Fuel Injection Controller
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A
‘jg PROCEDURES;
DR function STARTg:
oy binary START,1l;
{i " sense STSW;
WY if STSW=1 then START:=1 else START:=0;
T exit START;j
\j,\.
~ function CW3
o binary CW,1l;
' CW:=1;
= exit CWg
e .
."'d'
SN '
s Function CALTj
\ binary CALT,l;
o) sense S3
o~ if S/=0LDS then CALT:=1 else CALT:=0;
o exit CALT;
,, 4
o task SETUP;
-t k1=10.53
o do TTH;
N do TATMP;
e do TWTMP;
- do TALTj
{ ) do TKA:z
s switch section to RUNj;
2 exit SETUP;
DR task TWg
2 sense (IF); "resistive transducer for air flow"
W:=IF*KA*K]1 ;
DE issue W;
v:ﬁ exit TW;
AN task TKA;
< KA:=ALT*WT*#AT*TH;
v exit TKAj
o :
N task TALT:
(-, sense (S) "altitude switch"
@ OLDS:=Sg3
% if s=1
. then ALT:=.94
Sl else ALT:=1,
.:.. fi;_

exit TALT;
Figure 2 continued
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compares the realization timing table to the application
timing table to ensure that user specified timing con-
straints have been met. The Timing Analyzer also adds to

the set of software and hardware macros in order to implement
a monitor scheme for the application.

Finally, results are ready for output by the process
Formatter. If the user has specified that another realiza-
tion in the library be tested for feesibility, the Func-
tional Mapper is again accessed and the process is repeated.
The Optimizer can then select, again based on user
specification, the optimal solution and have it formatted for
output or display.

The above is an overview of the data flow as it existed
prior to this research effort. Modifications have been made
in this process to incorporate Oracle and to enhance its
efficiency. These and other details are addressed in the
design and implementation chapters.

The second required operation, the entering of
microprocessor realizations, is done through the Application
Design Interface (ADI) developed as a part of this thesis
effort with the use of Oracle's Application Interface
Facility (AIF). The AIF is helpful because it permits the
screen interface designer to set up strong data typing to
help enforce correct data entry. After the designer has
created the data base tables and types, the ADI (a screen

oriented, user-friendly system) prompts the user for

1y
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microprocessor(s), the ADI allows the designer to instan-
tiate an Oracle version of it by entering data through a CRT
terminal interface. In this way, microprocessor realizations
are stored in the data base for later use by the CAD system.
[Ref. 5]

The third area of user interaction involves the Final
Design Configuration (FDC). Once the design of a particular
controller is final, a designer may wish to look at certain
statistics concerning its makeup. Statistics are generated
according to specifications in the Design Criteria Table
established by the designer upon problem statement input.
These statistics are automatically stored in the data base
after each successful run of the CAD system., The statistics
include chip count, power requirement, monitor scheme,
storage, time, macro index and chip list.

For the design of a microprocessor-based controller,
the CAD system must use the data base to map the problem
statement to a set of software and hardware macros and to
display the solution to the designer, Returning to Figure 1,
the areas of the existing program that interfact directly
with the data base will have to be rewritten to incorporate
the use of a relational data base management tool.

The CSDE system is also not fully developed or
designed. It 1is limited to the generation of real~time
controllers and develops non-preemptive scheduling schemes.

Although its basic function has been proven feasible,

N 15
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expanded capabilities for improved design flexibility, such
as graphics display, have not been created. All of these
undeveloped and undesigned CAD features impact the design of
a data base that should be easily extendable to support
them.

Although efforts are underway to develop the Z80 and
8086 specifications, currently, the 8080 microprocessor is
the only realization ready for implementation into the data
base. Other microprocessors will be added to the library as
they become available. Therefore, the data base must pro-
vide a representation that is general and readily extensible.
It must also provide a means to contain all the idiosyncracies
of an individual microprocessor without impacting other parts
of the system.

There is currently only one monitor scheme implemented.
This is another factor whose attributes must be examined in
designing the data base, but this fact must not change the
data base representation just to suit its needs specifically.

In reviewing the above analysis of the CSDE, 3 basic
guidelines concerning any remodeling of the current data
base design can be detected. First of all, the design
should enhance the designer's ability to do his/her job.

The three user i1 ~"ices - problem design, micrcprocessor
volume design anc . zontroller design - should all be
easy to understand, . mple to use and increase the

designer®s potential performance. Second, the redesign of
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the data base should not complicate the interworkings of the
CSDE. If possible the redesign should help streamline the
operation of the CSDE and unravel any ‘'clever' programming
schemes that were built in out of necessity due to working
with the Fortran/IBM punched card format. And third, the
data base design should be flexible enough to incorporate
future changes readily. The design should apply the well-
known software engineering principles of modularity, infor-
mation hiding and regularity. The system should be designed
so that the information is easily and logically encapsulated ?
within the framework of the data base, but yet its implemen-
tation should be invisible to the user. The use of all
three principles enhances changeability and, as already
presented, this CAD system is and will be in a state of
change.

The next chapter describes a new design for the CSDE
using a relational data base management system. It
addresses the organization of data within the data base and
possible implementation schemas for use by the CSDE

subroutines,
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( : III. DESIGN

f%g : The last two chapters explained the requirements and
$$' rationale of the CSDE. The purpose of this chapter is to
o describe the design of a data base for the CSDE that ful-
E;g fills those requirements. This design chapter is primarily
- concerned with the arrangement of the CSDE's necelsary data
fj into logical entities that can be manipulated by a rela-

%j. tional DBMS, specifically Oracle. This specific design is
;i not directly transferable to another type of DBMS. However,
iﬁg an effort has been made to encapsulate the important

E; operations and ideas so that the resulting design can easily
L\a be modified or rehosted on a different DBMS.
'éﬁ As noted in Chapter II, there are three main conceptual
gﬁ areas which must be served by the data base for the CSDE.

. These can be classified as: 1) problem statement input,

3& 2) microprocessor realization library and 3) the final

%i design configuration for a given controller. The data

if base has been organized around these three data entities.
gs Figure 3 illustrates the relationships that the major
Eﬁ subroutines of the CSDE have with these three areas of

:? functionality.
'ii The user enters the problem statement wvia the syntax
~£§ | directed editor (SDE). The information required by the

.i Functional Mapper (the primitive list and the symbol table)
o

: . 18

vt




RO I A vy

e 4

ey

T

sdtysuotieray autrinoaqng 4SO € 2un3d1g

- --~-= 3O 2sn sjussauadsa

03 andut sjussaadsa

: . J933euwaog
v \ /
. ~ N
. e
e uoTieandtyuo) K N\
” udtsaqg AN
’ Teuty
: 111 od4j N us8tsaq
$ aseqg ®ie(q um e
Hm:oavmamm Hm mmmw 1av
’ _ - — 7aseg eaeq
” i/ o S N B
3 aazAteuy )
, Sutwt], a9s()
JUswalrisg o1
weTqoad A ros aojersuedy ¢«——— 3dS
aseg BlE(Q 1S TULX

TeUOT}IPTOY %




is then extracted by the Translator and is stored in what is
termed a relational data base type 1 (RDBTl). The remaining
information from the problem statemen: input - the problem
statement identification, the design criteria and the
environmental criteria (in the form of the application timing
table) - are stored in the final design configuration or
RDBT3. RDBT3 1is meant to be both a working environment and
a historical repository for the designer. It therefore con-
trains all the necessary facts to extract useful design
abstractions such as chip count and power supply requirements
and to reconstruct the design effort. The RDBT3 will also
contain the set of information comprising the current
realization timing table and a list of the contingencies and
- tasks of the design problem with an index to their specifically
required software and hardware macros.

As can be seen by Figure 3, the data base must also hold
microprocessor realizations - the primitive implementations
which are used to construct the designs. These are contained
in RDBT2s and are entered through an Application Design
Interface created using Oracle's Application Interface

Facility. The relational model must therefore also support

the volume designer's effort and supply the fields necessary

ﬂ to adequately describe a microprocessor. The following pages
;Z describe in detail the relational models for each data base
f.

E type.
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The first relational data base type -~ RDBT1l - is created

from information extracted from the initial CSDL problem
statement input by the translator, This information is in
the form of a primitive list and a symbol table., The
primitive list is generated from the contingency list and
procedures sections and the symbol table is derived from the
environment sectiocn of the problem input. The primitive
list contains the titles of each function required by the
given problem, the primitives (or software macros) that
produce each function and the arguments or parameter vari-
ables necessary for each primitive. The symbol table
contains the set of actual parameters used in the given
problem statement with their attributes and precisions.

The RDBT1 is created by a module - CREATEDBl - that is
invoked by the Translator module. If it is decided to
change the data base management system, the CREATEDBl module
will be the only section to require major modification to
incorporate the change. The RDBT1 will also be accessed by
the Functional Mapper to create a mapping of RDBT1 to an
RDBT2 contained in the realization library. The resulting
mapping will be stored in an RDBT3 as aprt of the final
design configuration.

The relational model is simple and mirrors and contents
of the primitive list and symbol table in a modified

relational form. The model is shown in Figure 4.
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PRIMITIVE LIST

field TITLE MACRONAME POINTER X
type CHAR CHAR NUMBER
SYMBOL TABLE
field POINTER_X ARGUMENT MINIMUM MAXIMUM
type NUMBER CHAR NUMBER NUMBER

Figure 4 Translator Output
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Title is a primary key to the first table in this section
of the data base. Title is the name of a contingency or task
defined in the original CSDL input by the designer. Macroname
is a software macro which is also selected as a part of a
contingency or task in CSDL input. Pointer_ x/Argument make
up the key for the second table. Pointer x is used as a
tpointer® from the table Symbol Table(s) to the Primitive
List or in other words, Pointer x is the relation that binds
the two tables together. Pointer_x is a unique number
generated for each Title/Macroname relation supplied by the
Translator.

The second table is used to hold the actual parameters
and their precision requirements as defined in the CSDL
description of a problem. These are represented in the
second table by the fields Argument, Minimum and Maximum.

In data base terminology, the relationship between Table 2
and Table 1 is many to one. In this way, the relational
model avoids repetition of the contents of the symbol table
and provides a data base that is easy to comprehend and
logically oriented. Figure 5 shows the recommended
arrangement of data fields for 2 simple tasks.

The second functional area of the CSDE which the data
base supports is the microprocessor realization library.
Each microprocessor realization in the library 1is
represented as a volume. Each volume is further subdivided

into two more sections; hardware and software. It is from
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PRIMITIVE_LIST

TITLE MACRONAME POINTER X

TASK1 S .SENSECOND 1

TASK1 S.ADD 2

TASK?2 S.MULT 3

SYMBOL TABLE
POINTER_X ARGUMENT MINIMUM MAXIMUM

POINTER X ARGUMENT MINIMUM MAXIMUM
1 SIGNAM 0 8
2 - ARG1 ———l
2 ARG2 8
2 RSLT 0 8
3 PARAML 0 8
3 PARAM?2 0 8
3 ANSWER 0 8

;‘ Figure 5 Relational Model for a Simple Contingency/
— Task Function
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these volumes of hardware and software components that the
- CSDE attempts to build a microprocessor controller complete
st; ‘ with monitor for a given problem specification.
;Eﬁ Each hardware and software primitive in a volume has
5:%; specific characteristics that must be identified by the |
;;; volume designer. These characteristics fall into three
A
?ﬁ? general categories that easily lend themselves to a
:;ﬁ relational model. The categories are functional specifications,
E@k control lines and text blocks.
5;; Since the hardware and software primitive have different
iii characteristics, two different type of tables have been
AL devised. The two table types are also differentiated into
hAS
35;; blocks that represent one of three relational categories.
(~{; These three categories are the functional specification,
:32 the control lines and the text code. These categories are
%ig further defined in the following pages.

.? In any relational model, a separate block or table is
“. needed to define multiple instances of a field. In other
ﬁﬁ% words, a particular block can have no two fields the same.

\‘3 For instance, a hardware primitive may have more than 1
§§ input parameter, so a separate block is necessary to input
§§S parameters. Several of the input parameters in this block
X
';é will be incorporated into the design of each hardware
é?; primitive. The tables, blccks, fields and field types are
‘E& displayed in Figure 6 and 7 for the hardware and software

macros, respectively.
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BLOCK 1 - IDENTITY BLOCK

field MICROPROC HW_MACRO MILLIWATTS CHIPCOUNT LATENCY

T —— = — > Yy T S . R T T WP S T T . G T Y L G — . G G R S S S - — - —— - — - —

type CHAR CHAR NUMBER NUMBER NUMBER

field POINTER

type NUBMER
BLOCK 2 - PARAMETER BLOCX

field POINTER PARAMETER MIN MAX

type NUMBER CHAR NUMBER NUMBER

BLOCK 3 - COMMENT_BLOCK
field POINTER COMMENT COM_ID

type NUMBER CHAR NUMBER

BLOCK 4 - INCLUDE_BLOCK

field POINTER INCLUDE INC_ID TIMES

- — - T - G G R AL D G - G G I - S Y S G S e T P G G S

type NUMBER CHAR NUMBER NUMBER

BLOCK 5 - CALL_BLOCK

field POINTER CALL CALL_ID TIMES

type NUMBER CHAR NUMBER NUMBER

BLOCK 6 - CALC BLOCK

field POINTER GLOBVAR oP VAR RSLT CALC_ID

type NUMBER CHAR CHAR CHAR CHAR  NUMBER

Figure 6 Hardware Macro Table

~
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BLOCK 7 - ATTRIBUTE_BLOCK

. field POINTER LOCALVAR OP VAR RSLT
type NUMBER CHAR CHAR CHAR CHAR
BLOCK 8 - IF_BLOCK
field POINTER VARIABL1 OP VARIABLE?
type NUMBER CHAR CHAR CHAR
field IF MP IF HWMAC IF _REQ IF_ID
type CHAR CHAR CHAR NUMBER
BLOCK 8 - TEXT_BLOCK
field POINTER TEST TEXT_ID
type NUMBER CHAR  NUMBER
Figure 6 Continued
~
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field

MICROPROC

BLOCK 1 - IDENTITY BLOCK
S/W_MACOR STORAGE TIME EXT_REF

POINTER

NUMBER NUMBER NUMBER

BLOCK 2 - ARGUMENT BLOCK

ARGUMENT MINTMUM  MAXIMUM

—— e . P T D G = A L S D eyl e L G IS GED R GED GHN. SR A G G G S G S L G G A e ED G Gwe g G

type

field

COMMENT

-—— e . . G . G Y, e - -

POINTER

POINTER INCLUDE

NUMBER NUMBER

BLOCK 3 -~ COMMENT_BLOCK

ID

BLOCK 4 - INCLUDE BLOCK

ID TIMES

POINTER

NUMBER NUMBER

BLOCK 5 - CALL_BLOCK

ID TIMES

— e, R R T T S GER T G S, G G WA R SRS T, g e R SELGU G T G GER SEN SR A G, G R SR S S A

type

Figure 17

NUMBER NUMBER

Software Macro Table
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type

NUMBER CHAR  NUMBER

Figure 7 Continued
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BLOCK 6 - CALC_BLOCK i
field POINTER GLOBVAR OP VAR RESLT ID i
------------------------------------------------------- Y
type  NUMBER  CHAR CHAR CHAR CHAR  NUMBER g
BLOCK 7 - ATTRIBUTE BLOCK '
field POINTER LOCALVAR OP VAR RESLT  ID
type  NUMBER  CHAR CHAR CHAR CHAR  NUMBER
BLOCK 8 - IF BLOCK
field POINTER VARIABLEL OP  VARIABLE2
type  NUMBER  CHAR CHAR CHAR
field TIF MP IF MACRO IF REQ IF_ID 1ID
type  CHAR  CHAR CHAR NUMBER NUMBER
BLOCK 9 ~ TEXT_BLOCK
field POINTER TEST ID
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In the HARDWARE MACRO table there are 9 block types.
The first two blocks represent the functional specification
of the hardware primitive. The information in the first
block is required for every hardware primitive. It has two
identifying keys: 1) the microprocessor and 2) the name of
the hardware primitive. A unique number is then generated
when the volume is designed, to as as a pointer to identify
any of the remaining block types associated with the parti-
cular primitive. The other fields in the first block
contain information required by the CSDE to compile power,
timing and chip count requirements for the controller.

The next block is used to hold the hardware primitive's
parameters or arguments. A hardware primitive may have 0, 1
or as many parameters as it requires. Each argument must
alsc be identified by its minimum and maximum precision.
For instance, in the example used in reference , the
hardware primitive H.SENSECOND for the 8080 requires an
argument called SIGNAM whose minimum precision is 0 bits and
whose maximum precision is 8 bits. The Functional Mapper
will use the information in this second block to try and
match each primitive from the problem statement input with
a realization from the wvolume.

The next 7 blocks in the HARDWARE MACRO table represent
the control information needed to design a primitive. The
first control type is the COMMENT_BLOCK. The COMMENT_BLOCK

is included in the realization volume as an aid to the
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;i: volume writer in keeping track of the purpose for and

é?' operation of the realization primitive. Comments can be 80
(~£ ) alphanumeric characters long in keeping with the general

fzﬁ width of a page. The zero, one, infinity rule applies to

:? the number of COMMENT-BLOCKs permitted as well as to the

QQ rest of the control line blocks. Each comment line is given
:\5 an identification number generated by the DBMS. This is to
;TE keep things organized for output of a realization volume.

?5. Comments are not acknowledged by the Formatter and are,

5%} therefore, not output in the Final Design Configuration (FDC).
h?j There are two different types of outputs which must be
;i generated from each realization volume. The first output is
%ﬁ simply a designer tool; a user manual or guide reflecting
55. the hardware and software primitives of a particular

132 microprocessor volume. The second output is the FDC of a
;g microprocessor controller for a specific design problem.

v;? The next two blocks represent similar control functions.
;ﬁ Sometimes it is necessary for a primitive to use another
jia primitive within its scope. When an INCLUDE BLOCK is

i? included in a primitive's format the Formatter will

EE include the primitive in the FDC but list it separately,

tt after all the initially indexed primitives have been output.
a; The CALL_BLOCK tells the Formatter to include a primitive in
E; the listing at the point where it was called. Each of these
ﬁg blocks are identified by a system generated identification
i; number. These identification numbers not only help to
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organize the realization volume output but become essential
when implementing conditional (IF) control lines that incor-
porate CALL and INCLUDE functions. The last field, labeled
TIMES, is unique to these two control blocks and can be used
by the volume writer to implement a controlled loop structure
similar to the case type structure implemented in

reference . Its use is explained later in the section
describing the IF_BLOCK.

The CALC_BLOCK and the ATTRIBUTE_BLOCK also have similar
form and function. Both are used to assign values to system
variables. The CALC_BLOCK is included in the design
primitive to allow the manipulation of design system global
variables. During system generation, values are assigned to
the global variables by subroutines called by the Formatter.
An example of this in the 8080 microprocessor realization
library is the Portpt global, which stores the number of I/O
ports required for a design, so the system can assign a
specific address to each I/0 port. The expression which
calculates the global variable is represented as four fields
in the relational model; one field to represent the actual
global used, one field for the arithmetic operator (*, #%,
+, -, /), one field for the value applied against the
operator toward the global and one field to hold the result.
Complicated expressions that would normally involve

parentheses will have to be simplified and distributed over
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more than one CALC_BLOCK. The ID field provides a mechanism
for ordering the expressions.

An example strategy, using the relational model in the
design of a microprocessor primitive is given in Figure 8.
The expression Total = )Global_add + Const) * Global mult is
divided up into two expressions. The result of the first
expression, SUM, is used to provide a common link between
the expressions. The ATTRIBUTE BLOCK contains the same
field types as the CALC BLOCK. It is used to assign values
to local variables within the primitive in the same manner
in which the CALC_BLOCK operates.

The IF _BLOCK is a feature which allows the volume
designer some additional flexibility. The IF_BLOCK
represents a cross between a case statement and a DO FOR I =
1 to X loop. The IF_BLOCK originally had the following

syntax:
IF <math-exp> . <rel-op> . <math-exp> SKIP <lines>

The SKIP <lines> clause was employed as a method to include
or not to include lines of the primitive. For example, upon
system generation the global variable representing the total
amount of additional RAM required by a functional specifica-
tion might equal 1792. In this case, 7 additiona 256 byte

RAM primitives are needed to fulfill the functional specifi-

cation. Instead of calling the H.RAM256 macro 7 times, an

if statement had been incorporated into the H.RAM256

2 8 s a

33

AN

. . '.D}




.....

. POINTER GLOBVAR 0)3 VAR RESLT CALC_ID

- - e om - o=

1 GLOBAL ADD + CONST SUM 1

POINTER GLOBVAR OP VAR RESLT CALC_ID

1 GLOBAL MULT = SUM  TOTAL 2

Figure 8 Example Microprocessor Primitive Design
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hardware primitive allowing for the inclusion of additional

RAM up to the maximum allowed by the 8080 hardware set.
The IF_BLOCK of the relational model allows for the
same type of primitive implementation technique. The syntax

of the IF statement has been changed to the following:
IF <var> . <rel-op> . <var> THEN <call or include>

The call or include statement will then contain the number
of times the primitive is to be called or included according
to the relationship identified between teh variables in the
IF statement. A possible implementation of the previous

example would be:
IF <memrept> .GT. <1791> THEN call (8080.H.RAM256.7)

As in a case statement each possible value for <memrept> can
be represented in the primitive. 8080 corresponds to the

IF MP field, HRAM256 corresponds to the IF_MACRO field and 7
corresponds to the IF_REQ field. During a CSDE system run,
the IF_REQ field requirement will be identified and this
number can then be placed in the TIMES field of the
appropriate CALL BLOCK or ATTRIBUTE_BLOCK. During system
generation, the Formatter will know haw many times to
include a particular primitive by the quantity held in this
field. An IF_ID field is then generated by the system to
keep the IF statements in order for the final outout

listing. The IF_BLOCK offers the volume designer flexibility
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and an avenue for creativity without complicating the decign
of the relational representation too much.
The final functional category in the microprocessor

volume design is the TEXT_BLOCK. The TEXT_BLOCK ccntains

'- assembly level code for the microprocessor. Each line of the
K code is identified by the ID field to keep the code in order.
b

Eij Without using some type of incremental function in an extra

R field on which the DBMS can sort there would be no way of
identifying which line came first in the coding specification.

Everything contained in the TEXT BLOCKS will be output

in the final design as 1s expect for two types of text. The
first type is a variable enclosed in pound signs (#). These
will be interpreted as calls to a system procedure of func-
tion, and the corresponding procedure or function will be
implemented to generate character strings for the final
design listing. The two system functions which are
currently implemented are: 1) 'idsec! which prints the next
line of the ID table and 2) 'status(n)® which returns status
information on the storage attributes. The second exception
is the handling of dummy arguments. Within the text lines,
each dummy argument is enclosed in brackets ('<' and '>"')
and are replaced by the actual arguments wherever the '<!

and ">' are encountered.

The SOFTWARE MACRO table has the same three functional
o categories represented by its relational model. The only

iﬁ difference is in the first block containing the primitive's

]
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functional specifications. Whereas the Hardware primitive

required fields to allocate latency, timing and power
requirements the software primitive requires fields for
storage, timing and external memory references. These
fields will be used by the CSDE to calculate total storage
and time requirements for the microprocessor system and to
develop a monitor.

These first two data base types - the Relational Data
Base Type 1 (RDBT1l) containing the primitive list and the
symbol table and teh Relational Data Base Type 2 (RDBT2)
containing the realization volume design - will be used by
the Functional Mapper to build a major portion of the final
design configuration (RDBT3). The current CSDE accomplishes
the mapping in two separate operations. First, the index
of the chosen realization volume is checked for a match to
a given design primitive. If a match is found, the
selection criteria in the design primitive are compared
to selection criteria in the realization volume primitive.
By using a relational model, this process can be shortened
into one operation. The SQL language will allow a SELECT
operation on the data base to retrieve a match to any and
all parameters requested. So in a programming procedure a

controlled loop can be created whereby design primitives

with their arguments and precision requirements are fed into

dummy parameters of a SQL select statement. This select

@ statement will then be the means by which the RDBT2 is

oK)
Eg‘ searched for a match.
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Figure 9 shows a demonstration of this idea. The pro-
cedure, FUNMAP, is called from the Optimizer which sends as
input variables the MACRONAME - name of the design primitive
to be matched to the macro in the realization library -

ARGUMENT - one of the design primitives I/0 parameters - and

P W W O N RTIER PR

MIN, MAX - the precision requirements of the ARGUMENT sent.
As is evident, in this scheme the Funmap procedure is

invoked to test each argument against a possible match in

the realization libaray. The Funmap procedure then sets a
boolean variable - FOUND - equal to tru or false depending
of whether a match was found or not. Other schemes could be
drawn up placing more responsibility on the Funmap design.
For instance, it could be argued that it is the responsibility
of the Funmap to place the found primitive in the PRIMARY
INDEX in the Final Design Configuration. The purpose of this
figurative Funmap was not to dictate its future but to show
how the SELECT statement streamlines the mapping process.

The third and final functional area of the CSDE require-
ing data base support is the Final Design Configuration
(FDC). As noted previously the RDC is to be used as a work-
ing environment and as a historical notebook for the
designer. It should provide enough information about the

microprocessor design to discern useful patterns and

abstractions about the design and to be able to recreate the

designer's original goals in using the CSDE.

btk aiaa s ]
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Procedure Funmap (NACRONAME, ARGUMENT, MIN, MAX, FOUND);

SELECT from IDENTITY_ BLOCK

where (MICROPRCC.SW MACRO = MACRONAME
and MICROPROC.SW_MACRO ,ARGUMENT = ARGUMENT
and MICROPROC.SW:MACRO.ARGUMENT.MINIMUM
and MICROPROC.SW_MACRO.ARGUMENT .MAXIMUM

MIN
MAX)

NN

or (MICROPROC.HW MACRO = MACRONAME

and MICROPROC.HW:MACRO.ARGUMENT = ARGUMENT

and MICROPROC.HW MACRO .ARGUMENT .MINIMUM = MIN
and MICROPROC.HW:MACRO.ARGUMENT.MAXIMUM = MAX) ;

If SELECT then

FOUND = TRUE
Else

FOUND = FALSE;:

end Funmap;

Figure 9 Functional Mapper Demonstration
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There are four primary functional areas in the FDC.
They are the:

(1) Identification Section

(2) Design Criteria Section

(3) Timing Tables

(4) An index of the hardware and software primitives

used in the design.

The first area is an identifying key to the FDC. The
information in the ID section is input by the designer with
the Syntax Directed Editor (SDE) at the beginning of the
design process. The data required by the relation includes:
1) the designer‘'s name, 2) the date, 3) the name of the
design project and 4) version number. Each identification
table will also contain an extra field to be used as a
pointer to which the other three functional areas of the FDC
can point to. The ID Section is also used by the Formatter
upon design configuration output as an identity header. The
relational model for the Identification Section is depicted
in Figure 10.

The next area of concern is the Design Criteria Section.
The design criteria are also input by the designer at the
initial session with the SDE. The designer responds to

prompts regarding CSDE run parameters and FDC output

metrices. All of the possible design criteria have not yet

53 been developed and as the CSDE matures additional design
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IDENTIFICATION_TABLE

- ;./s;.._ 'M.

field NAME DATE PROJECT ID_PTR VERSION_NO

- type CHAR DATE CHAR NUMBER NUMBER

s Figure 10 Identification Section Model
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information may be required. With this in mind, the
relational model has been designed for extensibility and
flexibility.

The Design Criteria Section covers 2 general areas:
1) CSDE operating instructions and 2) FDC listing criteria. )
The design criterijia for the CSDE operating instructions are
very limited at this point and only allow the designer to
specify the order in which library volumes and monitor
strategies are tested. FDC listing parameters are similarly
limited in the present CSDE but as more is studied and known
about designer needs, additional information can be gathered
from the CSDE process and organized for output. As the

system runs now only 2 statistics can be extracted to compare

microprocessor feasibility: power consumption and chip
count (an approximate cost function). Storage and time
comparisons can easily be added to this list. The informa-

tion is already present in the data base. Additional

bkl e ta A A AL

designer queries will have to added to the frontend and the

[T
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responsibility of outputting the information will lie with

the Formatter. The relational model for the Design Criteria

indiN

section is shown in Figure 11.
The relational model can be used as follows: 1) the

designer specifies the microprocessor and monitor he/she

PP PR T W

wants to use for each run by placing the order number in the

o CSDE_RUN field and the respective microprocessor and menitor -
;! schemes to be attempted in their respective fields and then j
'. N 11
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field ID_PTR CSDE_RUN MP MONITOR

type NUMBER  NUMBER CHAR  CHAR

field STORAGE TIME POWER CHIP

type NUMBER NUMBER NUMBER NUMBER

Figure 11 Design Criteria Table
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2) the designer specifies which design abstractions he/she
is interested in for output by responding to SDE system
prompts in the corresponding manner. There is no limit to
the number of fields in a relational table so as the CSDE
grows, numerous designer queries can be placed in the Design

Criteria table.

¥ AR A & o a

Another important set of information derived from the
problem statement input used in the FDC concerns what the
present system calls the Application Timing Table (ATT).
The ATT information is extracted from the problem statement

in CSDL format by the Translator. This information is the

|
|
]

set of timing constraints for an application given by the
designer. A second set of related information is contained
in the current Realization Timing Table (RTT). This infor-
mation is extracted by the Functional Mapper from the

microprocessor realization selected from the library as the

mapping takes place. In other words, the RTT contains the

possible timing parameters that the microprocessor in

4

T, ’-‘ <

question can supply to meet the designer's needs. This

information is used by the Timing Analyzer subroutine to
compare the timing parameters in each table to test a

= particular micrcprocessor for feasibility. If the micro-

g processor proves feasible, a monitor scheme is then developed

by the MONITOR subroutine according to the timing

specifications in the RTT.
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The original contrants imposed by Matelan and also
used by Ross have been changed for this design study. This
study is testing the concept that the only timing parameter

needed for feasibility testing is the frequency of a con-

& tingency. This is represented as rho in the references. If
this concept is proven out in the future, the design and

implementation will have been greatly simplified. The two

tables have also been logically organized into one rela-
tional table. This is so that all the timing related issues
are modularized into one section, A designer will know
where to go to find the answer to any question related to
timing. The translator will still have to enter the
application's timing constraints into the data base and the
Functional Mapper will still have to compute the micropro-
cessor's ability to perform the required operation with
respect to time, but the orientation of the data has been
structured into one logical entity. Figure 12 depicts the
data base structure for the Timing Table entity.

The fourth functional entity in the FDC is the index to
the software and hardware macros needed for each contingency
and task in the design statement. Since each contingency or
task will require more than one primitive to realize its

function, 2 tables are necessary. The first table, as

depicted in Figure 13, consists of the title of the

contingency or task, a primitive and a pointer field. The

hdd pointer field is again used to relate the tables in a many
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PRIMARY_INDEX

field TITLE PRIMITIVE POINTER

type CHAR CHAR NUMBER
SECONDARY_INDEX

field POINTER PRIMITIVE

type NUMBER  CHAR

Figure 13 Index Tables
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to one fashion. The second table is defined by a like
pointer field and a field for another primitive of the
contingency or task being defined.

The Functional Mapper will retrieve a title line from
the RDBT1 (which contains the primitive list and symbol
table from the design problem) and place it in the data
base. Next, it will search in RDBT2 for matches to each of
the primitives in RDBT1l and as these matches are found place
them in the FDC. A quick check through the index each time
a mapping is found can indicate whether or not a primitive
has already been used. This is an important test. For
instance, it is not necessary to have redundant hardware or
software necessary to implement multiple divide functions.

Once all design primitives have been mapped into a
particular design volume the Timing Analyzer will add to the
list of primitives any of which are deemed necessary to
fulfill the timing requirements. These can all be placed in
the FDC under a special title., Upon completion of the
microprocessor controller creation, the Formatter will then
use the index to indicate which primitives from the
microprocessor volume in RDBT2 are to be placed in the
final formal output.

The final deisgn configuration is accessed and used by
every major subroutine of the CSDE. Care will have to be
taken in the implementation of the CSDE application not to

overwrite and/or eradicate information. It is recommended

L8




that during the reprogramming of the CSDE to incorporate the
relational data base model, each subroutine be written and
tested separately to ensure that the right information is
going into the right location.

This design presentation has illustrated a conceptual
representation of the data base requirements of the CSDE
through a relational model. The three major aspects of the
CSDE have been incorporated into a logical, cohesive blue-
print. The next chapter illustrates the implementation
methodology using Oracle on the VAX 11/780 with the VMS

operating system as the DBMS,



..................................

IV. IMPLEMENTATION

This chapter describes the effort necessary to implement
the conceptual design of the CSDE's data base requirements
defined in the previous chapter. 1In addition to the data
base implementation, this text also describes the creation
of the Application Design Interface (ADI). With this

information, the reader will be able to find and use the

!
d
q
!

data base tables, to understand some of the restrictions
placed on the implementation by the Oracle DBMS and to have
the background necessary to modify the system should it be
required by future enhancements.

To implement a data base model, one must first describe
that model in terms of the DBM‘'s Data Definition Language
(DDL). 1In this case, the DBMS is Oracle and it uses the
standard DDL developed by the designers of system R. [Ref. 6]

The format for defining the tables is as follows:

create table <tablename> (<filename><fieldtype>(<field length>));

%: The DDL format for describing the table in Figure 6 on }
;E page 26 is depicted in Figure 1k, ]
ES Using this example as a reference, specific design

F: features can be pointed out in relationship to Oracle's data

t. types. Three data types were used; CHAR, NUMBER, and DATE.
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=
b create table identification_block (name char(25),
the_date date,
project char(25),
version_no number(6),
id_ptr number(6));
Figure 14 DDL Format Example
\
|
W 4
V"

')
R
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CHAR allows all characters to be used in the field;
upper/lower case and all special characters. This flexibil-
ity is required by the need to use mathematical symbols in
conjunction with text. Oracle allows CHAR data lengths from
1l to 240. To provide some regularity in the design, CHAR
lengths were limited to 80, 25 and 3. In the tables for the
data base, 80 and 25 was used for text strings and 3 was
used to express mathematical operators. NUMBER is an
integer data type and again, to introduce regularity all
fields of data type NUMBER were limited to a length of 65 6
being the maximum length required by any one field. The
third and final data type, DATE, 1is unique in that Oracle
prespecifies the length as 7 so it therefore is left blank.
The tables were placed in a file called CREATEDB.UFI
under the CSDE subdirectory [ .HEATHER] on the VAX 11/780
using the EDT editor, available under the VMS operating
system. The listing for the file is available in Appendix A.
After the tables were defined in the DDL and put on file,
Oracle's User Friendly Interface (UFI) was used to make
instantiations of the tables in the DBMS. This ig done by:
(1) logging on to Oracle as a CSDE user ty typing Oracle
once in VMS. i
(2) typing UFTI. i
(3) answering the screen prompts for user name and password.

(4) typing @CREATEDB.UFI.
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After a successful table build run, the tables are
available through Oracle for data input. The tables remain
as defined and do not have to be recreated unless there is a
data base design modification.

Data will be input to the tables in three ways:

1) problem statement input via the SDE, 2) creation of the
Final Design Configuration by the CSDE's Functional Mapper
and 3) creation of the realization libraries through
interaction with the ADI. The implementation of the first
two categories 1s beyond the scope of this research. The
third category, the creation of a realization library, has
been initiated by this thesis effort. An ADI was developed
for use by volume designers according to the specifications
given in the design chapter. The following is a description
of the development of the ADI.

The ADI was developed using Oracle's Application Inter-
face Facility (AIF). The ADI was divided into two parts for
reasons of ease of development and ease of use. There is

one file that can be used to generate specifications for the

hardware primitives and another file to create the software

primitives.

R

PEE
.
l‘-.D“

;g; To create an ADI one must first invoke Oracle's i
;ﬁ Interactive Application Generator (IAG). The IAG is a menu

uff driven interpreter that translates the screen designer's

2' input into a CRT screen display for easy volume design

o input. Each response given by the screen designer to the
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IAG's prompts for typing parameters generates a unique

e T Ty
AN
e Dt
e
.

Eii sequence of code. In other words, the prompts are not
BN predetermined but vary according to user response. This can

RN be a problem when trying to correct or modify a given screen

but a careful study of the Oracle documentation and experi-
mentation do make it possible. To invoke the IAG, one
simply logs on to Oracle and then types IAG <filename>. 1In
this case, the filename for hardware is HDESIGN.INP and
SDESIGN.INP for software. The IAG will then intiate a
series of answer dependent prompts that will define various
aspects of the screen interface.

For both the hradware and software screen interfaces, 7
blocks were designed. Each block is represented by a
screen. The screens were divided into logically ordered and
related entities that also provided a coherent, easy to use
presentation. The relational model represented on each
screen and the number of times the model is repeated on a
single screen is outlined in the following:

(1) IDENTITY BLCCK (1)

(2) PARAMETER_BLOCK (3)

= (3) COMMENT BLOCK  (8)

- (4) CALL_BLOCK and INCLUDE_BLOCK (2 ea.)
L2 (5) ATTRIBUTE BLOCK and CALC_BLOCK (2 ea.)
N

o (6) IF_BLOCK (1)

v _

o (7) TEXT BLOCK  (2)

®:

=

r::.' o
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Each field depicted on the screen is directly related
to a field identified in the data base design. The only
difference between the name of the field on the screen and
in the tables is that the screen name may be slightly more
user friendly than the shortened name used in the data base
design. For instance, MICROPROC in the table IDENTITY BLOCK,
becomes MICROPROCESSOR on the screen.

In addition to the criteria identified in the data base
tables in Appendix A (data type and length), Oracle'®s IAG
permits further parameterization of each field represented
in the screen interface. The following is the list of
prompts the IAG uses to qualify various characteristics
about field representation and usage with a short explanation
of each prompt.

(1) Field name: The name given to a field in the data base
design i.e. MICROPROC.

(2) Length of field/Display length: The length of the
field identified in the data base design and the length
of the field to be represented on the screen. In this
implementation these characteristics were always the
same.

(3) Is this field in the base table Y/N: A 'Y' or YES
answer means that the field being described corresponds
to a column of the table being processed by this block.
All fields have a YES answer for this question as there

is a 1:1 correspondence between the tables and the
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screen blocks. Exception: The times field in the CALL
and Include Blocks is not depicted on the screen. This
field is input by the CSDE.

() Is this field part of the primary key: The fields that
make up the primary key are ide~tified in the tables of
Appendix A by the words 'NOT NULL' next to their data

length parameter. Usually the key is made up of the

pointer and another field within the block that make
the key unique. For example, in the second block,
PARAMETER BLOCK, the key is made up of the fields
labeled POINTER and PARAMETER.

(5) Field to copy primary key from: Unrelated to this
design, therefore left black by hitting the return key.

(6) Default value: None of the fields have one in this ADI,
therefore left black by hitting the return key.

(7) Page: Identifies which screen page/block the table
is a part of. In this screen design, the hardware
and software files are each made up of 7 pages.

(8) Line: Identifies the line number of a page on which
the field prompt is placed. An effort was made to
place similar or identical fields on the same lines
on the different pages.

(3) Column: Identifies the column number from 1-80 on

which the data will be entered. The prompt will appear

.\

;3 beside the column number identified.
g _\.

r..‘
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(10)

(1)

(12)

(13)

(14)

Prompt: Identifies the prompt that appears on the
screen, i.e. MICROPROCESSOR.

Display prompt above field ¥/N: The answer is NO
throughout the screen interface design. A NO answer
displays the prompt beside the data entry field
display.

Allow field to be entered: All fields are designer
enterable except the ID# fields. These fields are
generated by a sequel statement embedded in the screen
interface design.

Allow fields to be updated: if the answer to the above
question was no this prompt does not appear. It also
does not appear for fields labeled as a part of the
key. Otherwise, all other fields are updateable.

SQL> This is a prompt for a sequel statement related

to the field being entered. In this screen design, the

SQL statements were used to automatically generate
unique ID numbers to be used as part of that tables
key. The generic SQL statement is as follows: SELECT
MAX (<fieldname + 1>) INTO <fieldname> FROM
<tablename>;. The fieldname is the same for both sets
of brackets and the tablename is the table in which the
fieldname resides. Oracle requires that a dummy record
be used to start the process of automatic number
generation. An INSERT statement was used to set up a

fake record with zeros in all the number data typed
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fields and 'DUMMY RECORD' in all the character string
fields for each of the tables that used a SQL
statement of this kind. This fact will most likely
have to be considered in the design of the Functional
Mapper. SQL statements can be used for additicnal
checks for data entry clarification. As more is
known about the requirements of the volume design
effort the SQL statements may become an avenue for
additional data typing or input.

(15) Message if value not found: This and the next prompt
are only generated if a SQL statement has been used.
The message usually generated in this instance relates
that the ID# was not generated. There is no reason to
this author's knowledge why the numbers would not be
generated.

(16) Must value exist: The answer is YES.

(17) Is field fixed length: None of the fields are fixed
length. Fixed length refers to the number of charac-
ters or numbers that must be entered and does not refer
to the maximum length definition.

(18) Auto jump to next field: If any of the fields were
fixed length this could be used. As it 1s now, the

designer must his <return> to move the cursor to the

beginning of the next field,
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(19) Convert field to upper case: This is not necessary in
this application.

(20) Help message: This IAG prompt gives the screen inter-
face designer a chance to help the volume designer by
clarifying what goes into the field. The current help
messages will probably be modified as more is known
about the volume design effort.

(21) Lowest Value: None of the fields in this application
needed to use this concept.

(22) Highest value: None of the fields in this application
needed to use this concept.

Once all the screen criteria have been entered the
interface designer must then retype IAG filename for a
compile to take place. Appendix 2 is a listing of the IAG
compiled code. It is easy to discern from the listing all
specific screen design decisions concerning each block and
their corresponding fields. Further enlightenment regarding
the IAG prompts can be found in the Oracle Manual in the IAF
Application Design Reference section.

One Oracle idiosyncracy that should be pointed out to
future generaticns of Oracle users involves the modification
process. it is easier to erase an entire field and reanswer
the prompt- regarding its screen activation than *o try to
change the individual r<sponses. This is because, as noted

before, the rrompts are answer dependent,
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In general, an effort was made to make the screen

interface easy to read, easy to use and regular. This will
hopefully make it easy for the volume designer to do his/her

job and for future changes to be applied against the screen

interface.
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V. CONCLUDING REMARKS

The previous pages describe the operations of the CSDE;
the responsibilities of the major subroutines, the data flow
characteristics and the data base requirements. Following
these descriptions, a relational data model is defined and
its implementation on the Oracle DBMS is outlined.

Chapter I was dedicated to introducing the problem.

This was done by describing an analogy to a current techno-
logy and its relationship to the work this thesis effort
supports. Chapter I also laid the foundation for the ensuing
chapters, discribing what was to be discussed in each of thenmn.
Chapter II analyzed and defined the problem; what were the
data base requirements of the CSDE and how did they need to
be supported. Chapter III described in detail the rela-
tional model that can support those requirements. Following
this, Chapter IV described the step by step procedures

needed to implement the relational model on a general

purpose DBMS - Oracle.

Throughout this thesis effort an attempt was made to
recommend possible uses of the data base by the CSDE
subroutines. The final incorporation of the relational
model into the CSDE's subroutines will depend on individual

expertise and experience. However, there are many things
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to be considered in this future implementation and in the
following paragraphs I will briefly highlight some of
these.

The next obvious step is to use the relational model in
the CSDE's subroutines and make use of the Oracle DBMS. The
first part of this step would be to design and implement
a Translator based on the relational model. As was previ-
ously noted, the purpose of the Translator subroutine is to
make the SDE input information available to the CREATEDB1
module, which then places the data in the Primitive List and
Symbol Table tables. In parallel to the performance of this
task, a microprocessor design volume will also have to be
placed in the data base tables. This can be done using the
Application Design Interface (ADI) for those designs
currently being developed or through an interface translator
for those preexisting microprocessor designs, where it would
be too cumbersome to reenter the data by hand. Onec these
entities are in place, the Functional Mapper can be designed.

Relational DBMS's are a relatively new technology.

Their use in CAD systems is even more recent. Hence, the
amount of applicable literature is limited. However, one
thing the literature does reflect is the fact that
relational data bases are generally slow. [Ref. 7]

In light of this fact, the designer of any one of the

subroutines using the relational model will have to determine

query algorithms that optimize Oracle's efficiency and
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effectiveness. There are characteristics of the CSDE's use
of the data base that will weight the construction of such
algorithms a certain way. For instance, when CREATEDBl
enters data into the Primitive List and Symbol Table it will
do so sequentially. There is no random generation of primi-
tives and their arguments. A Title group is defined with
the macros that will perform the given function and placed
in the Primitive List. The arguments for each macro are
then supplied with their corresponding precision parameters
sequentially.

Therefore, there will be no need for the Oracle system
to insert records between existing records. All records
will be added to the end of the last record in the table.
The algorithm should be designed to take advantage of this
fact if at all possible.

The query algorithms for the Timing Analyzer and the
Formatter will be variations on this select, compare and

insert theme. This variation will enable the programmer to

design, test and conduct performance evaluation on the

= various related algorithms using the Oracle DBMS.
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If during the creation of the query algorithms it

becomes necessary to modify the data base in order to
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ﬁﬁ. This is one of the benefits of a relational data base model.
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o The fact that the functional capabilities are incorporated in
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e a single module make it an easy base to transform.
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This is in effect the major contribution of this
research. Through this effort the CSDE's data requirements
were thoroughly analyzed and the information was encapsu-
lated into localized entities which form the basic buidling
blocks of the 3 major complex data structures: 1) problem
statement input, 2) microprocessor volume library 2) micro-
processor volume library and 3) the final design configura-
tion. These three structures, because of their final
relational form, can be easily modified. However, the
identification and cataloguing of their purpose and function
will probably not change drastically. The changes that will
come will probably be additions to the data base as new
requirements become apparent and necessary.

From here then, the next step is to verify that this
plan can be used effectively by the Oracle DBMS. If it is
discovered that QOracle can not meet the requirements of the
CSDE project, this thesis has provided a sound analysis of
the data base requirements, defined in Chapter II and
realized into relational form in Chapter III, for implementation
on any future system.

A User's Guide for the ADI is on file with the CSDE

project.

6L

..............

Bh Bl Bt o =

k8 8l &8

TR W BN P gy

TP




....................

APPENDIX A
CREATEDB UFI TABLES

CREATE TABLE PRIMITIVELIST (TITLE CHAR(25) NOT NIjLL,
MACRONAME CHAR(25) 10T MNULL,
POINTERX MUMKER(H))?

NOT NyULL INDICATES FIELN IS A PART 0OF THE KEY

REATE TABLE SYMBOLTARLE (POIMTERX NUMBER(6) NOT MNULL,
ARGJUMENT CHAR(Z25) NOT NULL,
MINIMIM NUMBER(6),
MAY IMUM NUMARFER(6));

NEXT 9 BLOCKS MAKE UP THE HARDWAREMACRN TARLE
FOR THE REALIZATION VALUME DESIGN

REATE TABLE [DENTITYBLOCK ( MICROPROC CHAR(2S) NOT NULL,
HUMACRO CHAR(2S) NOT NULL,
MILLTNATTS NUMBER(K),
CHIPCOUNT NUVMRER(6),
LATENCY NUMBER(6),
POIMNTER MIMRER(6));

!

!

CREATE TABLE PARAMETERBLOCK ( POINTFR NUMBER (o) NOT MULL,
PARAMETER CHAR(2S) MOT NULL,
MINIYUM NUMBER(6),
FAX TMUM MUMBER (b)) 7

!
:
CREATE TABLE COMMENTBLOCK ( POINTER NUMBER(6) WNOT NULL,

COMMENT CHARC(ARO),
COMID NUMRER(6) NGT NULL)I?

1

]

CREATE TARLE INCLUDERLNCK ( PIINTER NUMRER(6) NCT NULL,
IMCLUUDE CHAR(Z2S5),
INCID NUMBER(E) NOT NULL,
TIYES NUMBER(6))?

.
PRV R

CREATE TABLE CALL3LACK ( PNINTER WUMRER(6) NOT NULL,
‘- caLL CHar(2%5),

- CALLID HUMBER(6) MOT NULL,
TIMES NUMBER(5));
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CREATE

TABLE CALCHLOCK

( POINTER MIMBER(6)
GLORVAR CHAR(?2S),
NP CHAR(3),
VAR (CHAK(?25),
RSLT CHAR(2S5),
CALCID NUMBRER(6) NOT

MOT NULL.,

MULL) 8

CREATE TABLE ATTRIBUTEBLOCK ( POINTER MUMBER(K) NOT
LOCALVAR CHAR(Z25),
3P CHAR(3),

VAR CHAR(25),
RSLT CHAR(25),

ATTRID NUMBER(6)

NULL .,

NOT NULL);

CREATE TABLE IFSLOCK ( POINTER NUMBRER(&6) MOT
VARTABLEYl CHAR(Z25),
0P CHAR(3),
VARIABLEZ CHAR(2S5),
IFMP CHAR(25),
IFMACRQO CHAR(29S),
IFREQG CHAR(Z2S),

ID NUMBRER(6),

IFID NUMBER(6)

NULL,

MOT NULL) 2

CREATE TABLE TEXTHLOCK ( POINTER NUMBER(6) ADT
TEXT CHAR(80),

TEXTID NUMRER(6)

NULL,
MOT NULL)Y?

THE NEXT 9 BLOCKS CONTAIN THE TARLES NECESSARY FOR THFE
SOFTNARE PRIMITIVES FOR THE REALIZATION VOLUME

REATE TARLE SIDENTITYSLNCK

€) s= st 0= o= o= o=

{ MICPOPROC CHAR(2S) MNOT
SAMACRND CHAR(2S5) NOT
STNRAGE NUMBER(s),
TIME MUMHER(6),
EXTREF NUMBER(b6),

MULL,
NiILL ,

POINTER HNUMRERI(6));

1

:

CREATE TAHBLZ SPARAMETERSBLOCK ( POINTER MUMRER(6) NOT MNULL,
PARAMETER CHAR(25) MOT

NULL,
MINT AP NUMRER (R),
MAXTNIIA MUMBER(K) )
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CREATE TABLE SCOMMENTBLOCK ( POINTER NUMBER(6) NOT MULL,
COMMENT CHAR(BO),
COMID NUMRER(6) NOT NULL):

)t o=

QEATE TABLE SINCLUDFRBLOCK ( POINTER MUMBER(6) NOT NULL,
INCLYDE CHAR(25),
INCID NUMBER(6) MNOT NULL,
TIMES NUMRER(b61));

) o= s

REATE TABRLE SCALLBLOCK ( POIMTER MUMBER(6) NOT NULL,
CaLL CHAR(Z25),
CALLTD NUMBER(6) MNOT NULL,
TIMES MUMBER(6));

- e

CREATE TABLE SCALCBLOCK ( POINTER NUMRER(6) MOT NULL,
GLORVAR CHAR(Z2S),
0P CHAR(3),
VAR CHAR(Z2S),
RSLT CHAR(Z25),
CALCID NUMBER(6) MOT NULL);

) o= o=

REATE TABLE SATTRIBUTEBLOCK ( RPOIMTER WNUMBER(A) NOT NULL,
LOCALVAR CHAR(Z25),
JP CHAR(Y),
VAR CHAR(2S5),
RSLT CHAR(2S),
ATTRID MUMBER(6) NOT MULL):

) o o=

REATE TABLE SIFBLOCK ( POINTER NUMAER(A) NOT NULL,
VARTABLE] CHAR(Z2S5),
NP CHARC(3),

: VARTABLE? CHAR(2S),
- IF4P CHAR(2S),

e TEMACRN CHAR(2S),
C [FREA CHAR(2S),

F'-.._f 1§ \JIJWBEQ(b)I

IFID NUMRER(6) NOT MULL):

!

!

CREATE TABLE STEXTBLOCx ( POINTER NUMRER(mn) NOT N'MLL,
S TEXT CHAR(RD),
' @, TEXTID MUMBER(A) NOT MuULL)
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THE NEXT TASLE REPRESENTS THE RELATIONAL MQODEL FAOR TrE
IDENTIFICATION TARLE

REATE TABLE IDENTIFICATION ( N&ME CHAR(Z2S) MNOT ANJLL,
THEDATE DATE NOT MULL,
PROJECT CHAR(25) NOT MULL.,
VERSIONMO NUMRER (&) NOT MNULL,
[JPTR NUMBER(6) HNOT NULL):

THE NEXT TASLE REPRESENTS THE 0DESIGM CRITERIA TABLE

() 9= o= 0= 0= o=

REATE TA3LE DESIGNCRITERIA ( IDPTR NUMBER(6) NOT NULL,
CSOERUN MUMRER(3) NOT NubLlL,
MP CHAR(2S),
MONITQOR CHAR(Z25),
STORAGE NUMBRER(6),
TIME NUMREL (&),
POWER NUMRERI(6),
CHIP NUMSER(6)];

THE FOLLOAING TABLE REPRESENTS THE TIVMIMG TABLE

) o= 4= S 0% o

RQEATE TABLE TIMING ( CONTINGENCY CHAR(2S) MNOT NULL,
TASK CHAR(25) NOT NULL,
ATTRHO NUMBER(b),
RTTRHO NUMRER(6));

THE NEXT Tw) TABLES REPRESENMT THE RELATICNAL MODEL FOR THE
HARDWNARE AND SOFTHARE PRIMITIVE INDEX

REATE TARLE ORIMARYINDEX ( TITLE CHAR(2S) NOT WiLL,
PRIMITIVE CHAR(2S) NOT NULL,
PRIMPTR NUMRER(6));

!

!

CREATE TABLE SECOMDARYINDEX ( PRIMPTR NUVBER(») MNOT MNuLl,
PRIMITIVE CHAR(Z2S) NOT NuLL):
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INTERACTIVE APPLICATION GENERATOR LISTING

:Database
CREATEDS UFI
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APPENDIX B

tORACLE worksoace size / Coantext areas @

t3lock name / Nescriotion 3
SOFTIDENTITY/SOFTYVARFE PERFNOMANCE SPECS

Table mame

SIDENTITYS3LOCK
tCheck for uniaueness hefore insapting Y/N

N

iDisolay/3uffar how many records :

1
iField narne :
MICROPROC

tTvyoe of field

CHAR

rLenath of field /7 Disolay length

25725

¢Is this field

Y

in the base tanle Y/MN @

7Is this field part nf the orimary key Y/%

Y

tField to cooy orimarvy key from 3

rDefayult value

Paag

D

—

in

1]

olumn

— ne N\) e == e

C
6
iPromot ¢

MICRQOFPROCESSOR
+Displav oromot

N

iATlow field
Y

;SQL>

to

tIs field fixed

N

ahove field Y/N ¢

he enteret Y/N ¢

lenath Y/N ¢

sAuto jumo to nmext fiel 1 Y/N

3

iConvert fiel+4 tn uooer case Y/N

N
rfelo messane

ENTER MICROPRICESSNR TYPE i,e, 3030
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:! . sHighest value @

e

o :Field name :

- SAMACRO

. iTyoe of field :

‘ CHAR

- iLenath of field / Display lenath

= 25725

- :Is this field in the base taole Y/l 3

b ..

- Y

.-

.- :Is this field ocart of the srimary kav Y/MN ¢
Y

iField to cooy Orimary kay trom 2

;Default value

;Page ¢

1

sLine ¢

4

sColtumn
20

;Promot ¢
SOFTWARE PRIMITIVE
;Display oromot ahove field Y/N 2

N

tAllon field to pe entered Y/\N o2

Y

:SQL>

:;Is field fixed lenath Y/' 2

N
T ;Auto jumo tn next fieldt Y/ ¢
-l y
S
bl :Convert field to uyoner case Y/N ¢
ke \
o sHelno messade ¢

ENTER SOFTWARE PR[4TIVE IO 3F NRESCPRIRFD
sLowest value 3

:Highest value :

2L T
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K ;Fiela name :

- STORAGE
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iIs this field

- Y
tIs this field
N
iDefault value
jPage :
1
iLine ¢
b
iColumn
9
iPromot
STORAGE
rDisplav oromot
N
Allow field to
Y
sAllow field to
Y
;SOL>
tIs field manda
N
;Is field fixod
N
sAuto jumo to n
N
iConvert field
N

iHelo message
HON MANY RYTES
tLowest value :
rHiaghest value

tField nave :

TIVE
iTyoe of tiela
, MJIMBER

yfr tLenath ot fial
P 576
;!: iIs this field
S Y
OPE ;1s this fialy
O N
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Ve
t @
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"
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in the hbase tanle Y/t 3

oart of the nDrimary key Y/M

above field Y/N ¢
he entared Y/W ¢

he undated Y/N

tory Y/N 3

lenath Y /M

ext field Y/N ¢

to uooer case Y/N 3

IS THE ERIMTIVE CODE

3 / Disolavy lennth

in the hase taple Y/N
oart of the primary key Y/N 3
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sLine @

8

tColunn ¢

6

$Promot ¢

TIME

iDisplay oromot avove tield
N

iAllow field to be enteret Y
Y

;Allow field to ke updated Y
Y

:SQL>

s1s field manmdatory Y/N @
N

iIs field fixed
N
iAuto
N
s;Convert field to uocer ¢
N

iHelp message @
HON MANY CLOCK
sLowest value ¢

lemath Y/N ¢
jump to next fislAd Y/N

ase

tHighest value @

iField name @

EXTREF

:Type of field @

MUMBER

s;Lenath of fiela / Disolay
5/6

ils this fielHd
Y

tIs this field part of
N
iDefaylt value

;Page @
- 1
sLine @
AR 10
e ;Column :
o 21
?: iPromot @
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:Displav oromot anove field Y/N

?Al‘Ou field to he entered Y/ 2
:A]‘Ow field to be uodated Y/% 1
:SQL>

3I1s field mandatory Y/N @

?Is field fixed lenmatn Y/N ¢

?Auto jumo to next field Y/
?Convert field to uoper case Y/N
N

sHelp message @
NUMBER QOF MEMQORY STATES

sLowest value ¢

tHighest value

iField name ¢
PJINTER

;Tyoe of ficsla
NJMBER

sLenath of fiela / Disolay lenath :

6/6

$1s this field in the base taole Y/M :

Y

1Is this fielg ocart of the orimarv key Y/N ¢
N

sDefault value @

99
sPace :
1

tLine ¢
12
:Column
9
iPromot @

POIMTER

;Display orompt above field Y/N
N

;A1 low field to he entered Y/% ¢
N

;SAL>

SELECT MAX(POINTER + 1)

INTD POINTER
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FROM SIDENTITYBLOCK

tMessaoge if value not founa :
POINTER VALUE NOT GEMFRATED RY DR™S
sMust value exist Y/N @

Y

sField name ¢

i1Block name / Descriotion @
PARAMETERS/PRIMITIVE'S I/0 VARTIARLES
:Table name :

SPARAMETERBLOCK

iCheck for unjqueness before insertina Y/N @

N

iDispltay/Buffer how many records ¢

6

/Base crt line ?

3

iHow many physical limes per record ?

3

;Field name :

POINTER ;
;Tyoe of field

NUMBER

sLenath of field / Disolay lemath @

676

ils this field in the base taple Y/MN 2 |
Y

ils this field oart of the orimary key Y/M 3

Y

iField to coby orimary kev fprom ¢

¢Defaylt value :

i%age
2
iLine 3
1
iColunn ¢
9
iPromot
POINTER
:Display oromot above fielAa Y/N :
N
— iDisolay oromoat once for tlock Y/N :
i N
o ;AVlow field to be entered Y/V :
2N Y
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ils field fixed
N
sAuto jumo to n
N
;Convert fielAd
N
sHelp messaae ¢
ENTER POINTER V
sLowest value @

sHighest value

sField name ¢
PARAMETER
;Tvpe of field
CHAR

sLenath of fiel
25725

;Is this fielq
Y

iIs this field
Y

;Field to cooy

sDefauylt value

;sPaqge

2

sLine ¢

1

sColumn ¢

40

;Promot ¢
PARAMETER
;Display oromot
N

;Disolay oromot
N

sA)low field to
Y

$SAL>

;Is field fixed
N

sAuto jump to n
N

;Convert fielAn
N

lenath Y/ ¢
ext field Y/N ¢

v /N

to udsoer C3se

ALUE GENERATEN IN LAST BLOCK

3 / Nisplay lenath

in the base table Y/N ¢

part of the orimary key (/M 3

orimary key from ¢

.
.

above field Y/N @

once for hlock Y/ ¢
he entered Y/ :
Jenath Y/} ¢
ext fiald Y/N 3

to uomer case Y/N ¢
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iHelo messade @
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ENTER INPUT 03 0OUTOUT PARAVMETERS FORP PRIMITIVE

iLowest value @
sHighest value ¢

iField name :
MINIMyM

sType of field
NIJMBER

sLength of field /7 Disnlay
6/6

;Is this fi2ld4 in rhe base
Y

ils this field cart of the
N

;Defauylt value @

lenath

tanle Y/%

orimarv key Y/M

Y/N

iPage :

2

iLine @

2

tColumn

9

tPromot :

MINIMyM

tDisolay oromot abnve field Y/ ¢
N

;Disolay oromot once for Hlaogcxc Y/¢ ¢
N

tAVlow field to be entere-d

Y

;Allow fiel) to be uodated
Y

;SQRL>

1Is field mamdatery Y/N ¢
N

sIs fiela fixed Yenatn Y/N
N

;Auto jumo to next fiel~ Y/ ¢

N

iConvert field to uooer cise /N ¢

N
sHelo messaze @

Y/

ENTER MINIMUM PRECISION FOR AIGUMENTS §.e,

sLowest value °

iHiahest value @

¥ -4\ _-..‘r-..;.',f; el s
A A T ety

R rits

NESLAN P DA R AP A i
A A RARREACS

v
.
.‘I_-A~_'Ax.-_441‘4--4--_‘_4_-4_._..__‘._.‘ -

‘-- -.b -
w» ™ " . "

v

-.a



“a ~ -

B IR AR LA D R A I 44 e G at &\"-‘-.~“‘(“;i_‘7.{'~K"ﬂ; W.vL Aot At IR A e )t e e h mac

T~ Y

;Field name @

MAX IMpM

iTyoe of field ¢

NUMBER

iLenath of field / Disnlay lenath @
6/6

;Is this fielg in the base tadle Y/N
Y

sIs this field part of the orimary key Y/M ¢
N

iDefaylt value :

;Paqe
2
iLine
2
;Column
49
iPromot
VMAX TMyM
iDisplay oromot abnve field Y/ ¢

N

t+Disolay oromot once for block Y/l ¢
N

tAllow field to bhe entered Y/
Y

JA))ow field to te uodated Y/N ?
Y
;SQL>

i1s field mandatory Y/N
N

tIs field fixed lenath Y/l
h|

tAuto jumo te next fiela Y/
N

iConvert field to uoper case Y/N

N

sielp messade @

ENMTER MAX MM PRECISIONFAR ARSUVENT j.me, 16 Dits
tLowest value ¢

tHighest value :

iField name

731ock name / Descriotion :
COMMENT/COMMENTS FOIR PRTUITIVE
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iTable name @

SCOMMENTRLOCK

:Check for umiaueness before
N

;Display/Buffer how many recnrds

5
73ase crt line 7
4

insertinag Y/M 3

iHow many ohysical lines per reconrd ?

4

iField name @
POINTER

:Tyoe of fielqd @
NUMBER

sLenath of field /7 Display lenath @

6/6

tIs this fia2ld in tre base tahle

Y

Y/h e

tIs this field oart of the orimary ey /M @

Y

tField to ¢ooy primary key from

;default valuye ¢

tPaace ¢

3

iLine ¢

1

iColumn
Q

iPromot
POINTER

;Jdisolav oromat 3pove field Y
N

/N

1]
.

tDisplay oromot once for nlock Y/N ¢

N

Allow field to he enterey Y/
Y

:SGL>

:Is field fixaag lenath Y/' ¢

N

FAuto jumo ton mext fielt Y/N

N

;Convert field tn uoner case

N

iHelo message

ENTER POINMTER VAL IF GENERATEND
sLowest value

Moo

Y/ N

I
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sHighest value

;Field name
COMMENT
i Tyoe of
CHAR
sLength of fiel
R)/80

;s this field
Y

s1s this field
N

sDefault value

fieldg

iPaqe ¢
3

sLine ¢
2
;Column
9
iPromot
COMMENT
7;Displav oromot
N

;Disolay cromot
N

;Allow field to
Y

sAllow field to
Y

;SAL>

;Is field manda
N

;Is field fixed
N
sduto
N
:Convert
N

tHelo messade ¢
COIMMENTS ~ILL B
iLowest value @

jumo tn n

field

iHighest value

tField nare
CoMID
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4 / Disolay lennath @

in the base tanle Y/MN 3
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part of the orimary kev Y/N 2

.
-

Aol oad 8 .8 .°

atove field Y/% 3 ;
once for nlock

be entered Y/ ¢

..

he uodated Y/

tory Y/N ¢
langth Y /M ¢

ext field Y/N 2

to uooer case Y/ :
E IN THE ORDER OF [NMPUT
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;Tyoe of field :
NUMBER

iLenath of fiela /7 Diseclay lenath :

6/6

71s this field in the base table Y/N 1

Y

:Is this field oart of the orimary kev Y/Y

Y

iField to cooy orimary key from :

;Defaylt value @
99
iPage
3
iLine ¢
3
tCotumn
S0
;Promot @
ID

sDisplay oromot above fisla Y/N @

N

7;Display oromot nance for hlock Y/M @

N

tAllow field to be entereq Y
N

:SAL>

SELECT MaAx( COMID + 1)

INTC COVID

FROM SCOMMENTALOCK

tVMessage if value not found
ID NOT GEMERATED RY [BMS
sMust value aexist Y/

Y

Field name :

:Block name / Nescriotion ¢

/N

INCLUDE/ INCLJUNE DESCRIPTIONS

+Table name :

INCLUDESBLOCK

iCheck for uninueness kefore
N

insertina Y/*%

sDisplay/3uffer how many recnrds ¢

2

7Base crt lipe ?

2

:How manv ohvsical linmnes oner
4

recard ?
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tField nane @
POINTER
iTvyoe of
4 NUMBER

iLenath of fiel
6b/6

;Is this field
Y

iIs this field
Y

iField to copy

field

iDefault value

iHelp message @
ENTER POINTER

rLowest value :

iHiqghest value

‘Field name :

INCLUDE

R0 :Tyoe of fiels
e CHAR

e tLenath of fiel
e 25/2%

o ils this fi2l~
»

if

o
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1 / Dispolay lencth :

in the base taole Y/N ¢

part of the orimary key Y/N @
orimary key from

;Page @

4

iLine @

1

siColunn

9

iPromot ¢

POINTER

iDisolay oromot above field Y/N :

N

:Display oromot ance for tlnce Y/7

N

Allnw field to be entared Y/%N ¢
) Y

:SQL>

iIs field fix~a lenath Y/ ¢

N

JAyto jumo to next fiely Y/ ¢

N

iConvert fiela to udoer C35e Y/ ¢

N

VALIJF GENERATED 0Oy FIRST Ry, M«

3 / Display lanatn ¢
in the hase tanle Y/
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2 N
:u . iDefault value :
;f: ;Page @
R 4
N iLine
o 1
b iColumn @
L 40
RN iPromot 3
- INCLYDE
hf' ¢Disolay oromot above field Y/ :
i N
tDispltay oromot once for plock Y/%N :
N
iAllow field to be entered Y/% :
Y
sAllow field ro be ubdated Y/V @
Y
;SQL>
7Is field mandatory Y/MN @
N
$Is field fixad lenath Y/N ¢
N
tAyto jumo to next field Y/N
N
s;Convert fi2l4 to uooer case Y/N
N

;4delo messaje ¢
s;Lowest value :
iHiahest value @
iField name :
INCID

sTvoe ot tielqy
NUMRER

ENTER NAME JF H/w NR S/n PRIMITIVE TO RE THCLUDER

Ol sLenagth nf fielAa 7/ Display lenatw 3

6/6
;Is this fiel4 1A the p3se tanla
Y

Y
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A5 iDefault value :
N 99
Eg . iPage :
h . q
:ﬁf iLine @
L 2
[ tColumn
b 12
iPromot @
o INCLUDE 1D
e ;Disolay oromot above fielAd Y/N 3
Tl N
o tDisplay osromot once for plocw Y/% ¢
N
tAllow fiel to be entered Y/Y ¢
N
:SAL>
SELECT MAX (INCID + 1)
INTO INCID

FROM INCLUDEBLOCK

tMessagae 1f value nnt founAd @
ID NOT GEMNERATED RBY BV3
tMust value exist Y/N

Y

tFielad name

7Block name / DNDescription ¢
CALL BLOCx/ MACKG 7O RE YSED 8Y CHRRENT FPRIMITIVE
;Table name ¢

SCALLSLOCK
iCheck for umniaueness kefore imsertinag Y/7 ¢
N
;Display/Ruffer how many records 3
2
. iBase crt ltine ?
14
. |, rHow many ohvsical limes ter racnrd 7?7
RO: 4
: iField name :
o POINTER
32 ;Tvoe at fiels :
o NUMBE @
% Lemgth of fiald / Jisplay lansta
T 6/6
= iIs tnis field in the base tanle /% 3
o v
o ils this fialq4 cart Nf tha cprimary kev Y/N 3@
e v
.
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. ;Default value
;Page :
4
sLine ¢
1
;Column ¢
9
sPromot
POINTER
;Dispiay oromot
N
:Display nromot
N
tAllow field to
Y
;SQL>
;1s field fixed
N
sAuto jumo to n
N
;Convert ficld
N

sHelp messade ¢
ENTER VALJE GZN
sLowest value @

sHighest value
iField name @
CALL

;Tyoe of field
CHAR

iLenath of fiel
25725

;Is tnis field
Y

;Is this fiela
N

;Defaylt value

(]
Q
3
3
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;Field to copy orimary xey from

above fiela Y/'I ¢

once for nlock Y/MN ¢

be entered Y/N 3

lapath Y/ ¢
ext field Y/N @

to uooer case Y/N ¢

FERATFN 0.1 FIRST RPAGE

A/ Display lenath ¢

in the rase taonle Y/7I ¢

sart nf the orimary kxey Y/' 2
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> :Promot : ;

CALL

tDisplay oromst apove field Y/Y ¢

N

+Display oromot once for hlack Y/N ¢

N

tAllow field to be enterad Y/AN

Y

iAllow field to be updatea Y/N

Y

;S0L>

7Is field mandatary Y/N ¢ )
N Pl
sIs field fixed lenath Y/'

N

sAuto jumo to rext fiela Y/N @
N

iConvert field to uoper case
N

sHelo message :

ENTER H/W QR S/ PRIMITIVE TO RE CALLFD FROYM CURRENT “ACRN
iLowes*t value :

-

~N

»

=
o
|-

x
3
2

- iHighest value :

iField name :

CALLID

tTvoe of fielqy 3

NUMBER

iLenath of fialgd / Display lenath :

6/6

ils this field4 in the base tanle Y/N

Y

;Is tnis field part of the orimary «ey Y/N @
Y

iField4 to cooy orimary key from :

tDefaylt valye @

39

;Page :

q

iLine ¢

2

tColumn @
10
iPrompt
CaLL 1D

€5

PP SRR S  y -

. Ta .
PNy

P R T R .

*, "a P A LIy LSRR IR . . . N L. . B N .
ol el L -L-J$A:1 N I T A P Y I S S SRR U N




-~ e mp T =

. - - e ~ e
B T e A A A 3 e it Syt ptan e Al o i St e
- - - - - - - - . - . - - >~ - B -‘ -

:Disolay oraomot anove field Y/N 1

N

;Display oromot once for nlock Y/N @
N

;Allow field to be entered Y/N :

N

;7 SAL>

SELECT “AX ( CALLID + 1)

INTO CALLID

FROYM SCALLBLOCK

tMessaae if value nmot found ¢
ID NQOT GENERATED!!

;Must value exist Y/MN ¢

Y

iField name @

53)1ock name / Descriotion ¢
CALC/ CALCULATIOMN OF GLOBAL VERJIARLES
sTable name

CALCBLOCK

iCheck for umiauenass befare insertina Y/N 1
N

sDisplay/Butfer how many recerds 3

2

;Base crt line ?

4

{How many ohysical lines oer record ?

5

tField name @

POINTER

sType of field @

NUMBER

;Lenath of field / Disolay lenath :

6/6

:Is this field in the base taole Y/N :

Y

tIs thig field cart of the orimary kev Y/' 3
Y

:Field to cooy orimary key from @

;Default value

tPage

S

sLine ¢

1

iColumn
9
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sPromot

POINTER

:Disnplay oromot above field Y/N 3

N

;:Disolay oramot once for olock Y/N @
N

;Allow field to re entered Y/N ¢

Y

:SQL>

;I1s field fixed lenath Y/N 3

N

;Auto jumo to next field Y/N

N

:Convert field to udoer case Y/N ¢

N

sHelo messade :

ENTER POINTER VALJE GENERATED O FIRST PAGE
;Lowest value 3

sHighest valuegs @

sField name :

GLOBVAR
:Tyoe of field :
CHAR
’ ;Length of fiela / Disclay lenath :
25725
;Is this field in the base taole Y/N
Y
:Is this field nart of the orimary keyv Y/N
N

;Defaylt value :

e ;Page :
RO 5
L sLine ¢

. 1
. - +Column =
40

iPrompt
GLOBAL VARIARLE
;Display oromot anove field (/N 2

.
1

o o
vie T

S
o
L IR0
\ -
“ -
9

»

X N
7:? :Display oromot once for block \ WA
B N
1;? ;AV1ow tiala *to he enteraed Y/ 3
T y
el iAl1ow field tn he upbiated Y/N &
' @y
b enal
N
Y
M 87
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Y
;SAL>

- ;Is field mandatory Y/N
?Is field fixed lenath Y/MN 2
?Auto jumo to next field Y/N ¢
?Convert field to uooer case Y/N 2
N

sHelp messaae @
ENTER GLORAL VARIABLE T0O 43 CALC''LATED
;Lowest value @

sHighest value :

sField name ¢

oP
sTyoe of field @
CHAR
5 ;Length of field / NDisplay lenath :
~ 3/3
RN :1s this field in the base taole Y/N 2
~":':' Y
Ry ;1ls this field cart of the orimary key Y/% ¢
N
;Default value ¢
sPage @
S
iLine ¢
2
;Column ¢
10
tPromor @
OPERATOR
;Display oromot above fiela Y/N 2
N
Gﬂ iDisolay oramot once tor block Y/
O0S N
o ;Allow fiell to be entered Y/% 3
Ry Y
e :Allow field to be uodated Y/N @
.l Y
e ;S0L>
Pt
I’-.
e ;1s field manmndatnary Y/N @
F? N
L
"o 88
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ils field fixed lenath Y/AN

N

;Auto jumo to next field Y/N @

N

tConvert field to uoober case Y/N
N

iHelpo messade :

ENTER OPEQArOQ **’*'*'-,/

tLowest value :

sHighest value

;Field name @
VAR

tType of fi=aldg ¢

CHAR

sLenath of field /7 Display lenath @

25725

;Is this field in the base tanle Y/N ¢

Y

;Is this fiela cart of the orimary kev Y/N
N

iDefault value

X3

;Page @

S

sLine @

2

iColumn

40

iPromot @

VARTIARLE

:Displavy oromot above field Y/N :

N

iDisolay oromot once for »lock Y/ @
N

t4l1low field to be entered Y/N

Y

tAllow field tn te uodated (/%
Y

;SQL>

iIs field mangatorv Y/M ¢

N

iIs field fixed Yenath Y/*

N

;Auto jumo to next field (/% ¢

N

sConvert field to uooer case Y/Y :
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N
sHelp messade
GLOBAL VAFRTABLF
iLowest value

iHighest value

sField name

RSL1T

iType of

CHAR

iLength of field /

25725

;Is this field

Y

i1ls this field oart of the orimary key Y/7

N

iDefayle

tPage
S
tLine ¢
3
;Column
40
iPromot
RESULT

;Disnlav oromot

N

;Display oromot

N

sAllow fieln to

Y

tAllow fiels to

Y
;SQL>

;Is fieid mandatory Y/M

N

;1s field

N

sduto jumo

N

iConvert

N

;sHelp messane
GLOBAL VARIARLF
rLowest value

1]

(NPERATOR) VARIABLE

in the base taonle

R
%
4
-
a
!
3
},
i

anove fielAd Y/N
nance for nlock Y/:)
be enteren Y/

he upbdatel Y/M

lenath Y/

fiel Y/

field to uooer case Y/N

(DPERATNR)

VARTARLE
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;Highest value 3

;Fielg name @
. caLCiID
:Tyoe of field 3
NUMBER
sLenath of fiel? / Njsplay lenqgtn 2
6/6
s{s this field in the b3se taple Y/% ¢
Y
s]s this field nart of the orimary key Y/'
Y
;Field to copy nNrimary xey trom @

;Default value *
99
1Page @
9

sLine ¢
4
;Column
10
;Promot
) caLc 1o

r”f :Display zromnt Aapove fipln Y/M 2

) M

! sDisplay cromot once for ~loex Y/ %
N

o ;Allow field to ke entered Y/ 1

a{ N

e ;saL>

) SELECT vax (CALCIN + 1 )

INTO CaLCID

FROM CALCHLICK

;VMessaae if value not fagnd s
10 NQT GEMNERGTED RY THF TYSTEM
sMyust value exist Y/¥ 1

Y

:Field nare @

:31ock nave 7/ Nescrioction !

ATTRIBUTF

:Table name @

ATTRIAUTEZLZCX

N . ;Check for uniauenaess rofare ijmgertiny Y/N ¢
N

Nisplay/~“uffar hos TANY recards

:'-
B
R

;
e

Il
Ot
1

-

]

¢

AR

ety

31
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tBase crt Vime ?
14
sHow many pnysical lines per record ?
5
tField name @
POINTER
sType of fielg :
NUMBER
sLenath of field 7/ Displav lenath @
6/6
:1s this tiel3 in the pase taole Y/ 2
Y
:Is this fiel4 cart of the orimary kev Y/N 2
Y
iField to cooy orimary key from <

;Defauylt value

sPaace @

5

tLine ¢

1

iCotumn ¢

9

iPromot :

POINTER

;Disolay cromot ahove fiela Y/N 1
N

:Display oromot once for nlock Y/ 3
N

;Allow field to be enterer (/N
Y

s SQL>

:ls field “ixed lengtnh Y/ 3

N

sAuto jumo to next fiela Y/N 1

N

;Convert field to ucoer case Y/% 2
N

;delp messale
ENTER VALJUE GIMERATEN O FI3IST 2AGE
sLowest value @

sHiahest value 3
sField name @

LJCAL VAR
;Tyoe ot fialg ¢
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CrHAR

iLenath of field /7 Dispclay

25725

1Is this fielad imn the base taole

Y

s1Is thig field oart of
N

;Default values ¢

iPaqe
S
tLine
1
;Column ¢

40

iPromot @
LOCAL VARIARLE

the arimary kev Y/

sDisplay cromot above field

N

:Disnlay oromot once for tlack

N

JAllon field to he enterad

Y

Allow fiold to re uodate

Y
;SQL>

:Is field manmdatory Y/N
N

5Is field fixed lanmgth Y/

N

sAuto jumo to next field Y/N

N

s;Convert field tec uooer c3se

N
iHelo messale @

ENTER L7JCAL VARLABLE ak(OSE

sLowest value ¢
sHighest value °

tField navre

9P

iTvoe ot fiela 2
CHAR

AF CAaLCubLarTeD

sLenath at field /7 Nisolay

6/6

;Is this fie2l4d in the rPase

Y
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ils this field cart of
N
;Default value :

- iPage @
)
iLine @

2

:Column
10
iPromot
OPERATOR
+Display oromot
N

BT A £ A i A YN e
LS S

anove fiein Y/N :

nlocik Y/7

Y/ ¢

iDisplay oromet conce tor

N

;Allow fiell to be entaran

Y

sAllow field to be uodated Y/% 3
Y

;S0L>

:Is field mamdatory Y/N 3

LA A s ot e i Y
e ..

M T

the orimary key Y/N 3

N

iIs field fixed lengrth (/% ¢

N

iAuto juro to next field Y/N ¢

N

tConvert fiely to uorer case Y/ 3
N

sHelpo message @

ENTER x«,4%,¢+,=-, NOR /

rLowest value @

sHiahest value @

;Fielq nane ¢

VAR

Type ot fielq :

CHAR

iLength of fialt / Disolay lenmathk
25725

;Is this fial4 in tne hase *azls 1/ ¢
Y

3Is this fiely oart nt the Drimary key Y/' 2
N

tDefaylt value ¢

et e
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5
sLine
2
- tColumn
10
tPromot @
VARIASLFE
;Disoplay oromot abnve field Y/N
N
O ;Display oromot once for nblock Y/h 3
i N
;Allow fiald to pe entered Y/%
Y
sAllow field to be uodatey Y/ @

b -
- *
ST ;SQL>

3?: s1s field mandatory Y/N
N
t1s fielad fixed lenath Y/% 2
N
;Auto jumo to next field Y/% 3
N
;Convert field to uocer case Y/N @
N

tHelp messaze ¢
LOCAL VARIABLE (QPFRATOR) VARTARLF = RESHULT
sLowest value :

;iHighest value :

iField namne :

RSLT
;Tyoe of fiald 3
CHAR
iLength of field / NDisolay lenathk ¢
25725
11 this fi2ld in thre has=a taple Y/u ¢
Y
;Is this field4 part of the orimary xey Y/W @
N
. iDefay't value ¢
: ;Paqge @

-e. 5

o iLine @

o 3

o ;Column

AN 40
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sPromot

RESULT

;Display oromot anove fiely Y/N ¢
N

sDisoltay =romot once for nloc«< Y/N =
N

tAllow fiell to be enterst Y/N ¢

Y

;Allow fimld to he undates Y/7N

Y

7SQL>

;Is field mandatory Y/N

N

1Is field fixed lenatn Y/ ¢

N

;Auto jumo tn next field Y/'@ ¢

N

;Convert field to ucoer case Y/V @
N

Helo message @
LOCAL VARIAHLE (OPERATOR) VARIARLE = wESHLT
iLowest value

e

iHiahest value

tFiela name

ATTRID

;Tyoe of field :

NUMBER

iLenath of field / Nisclav lenath @
0/6

;Is this fi2lg in rhe base taola v/ @
Y

tIs this fielgd part nf the orimarv key /1 ¢
Y

sField to co2ooy orimary wey from ¢

;Default value
Q9

iPaqe :

S

iLine @

4

;Column @

15

iPromot
ATTRIRUTF 2
;Displayv r~romar acave fielsy Y/
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N
;0isplay oromot once for block Y/nN S
N
i ;Allow field to be entered Y/N 2
N
:SQL>
SELECT vAX (ATTRID + 1)
INTO ATTRID
FROM SATTRIBUTEBLOCK

;Message if value not found 3
ID NOT GENERATED Ry SYSTEM
;Must value exist Y/N 3

Y

;Field name @

:Block name / Descriotion ¢

1IF/SOFTNARE MACRO [IF STATEMENTS

;Table name @

SIFBLOCK

;Check for uniquen->ss tefore insertinag Y/ ¢
N

:Disolay/Buffer how many records 3

1

sField name 3

POINTER

sType of tiela @

NUMBER

;Length of field / Displav lenath 3

6/6

;1s this field in the base taol2 Y/N 3

Y

:Is this fiela oart of the orimarv key Y/MN 3
Y

;Field to cooy orinary kay from ¢

:Defaylt value ¢

: ;Page :
N 6
nﬁ sLine @
v\: l
: iColumn @
’ 9
" L 2 -
e sPromot @
K3 POINTER
e :Display oromot above field Y/N 1
v N
»
]
f sAllow fiel2d to b2 enterea Y/N 3
o
O
3

97
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3

Y
:SAL>

ils field fixed lenath Y/N

N

tAuto jumo to next field Y/N ¢
N

sConvert field to uocer case Y/N

N
sHelo messaje ¢

ENTER VALUE GENERATED ONM FIRST PAGE

tLowest value :
sHighest value @

tField name :
VARTIABLE!

sType of field :
CHAR

sLenath of field / Disolay length ¢

25725

;Is this tield in the base table Y/ ¢

Y

11s this field oart of the orimary key

N
;0efaylt value :

¢Page

6

tLine ¢

1

tColumn :

40

iPromot ¢

VARIABLE 1

;Display oromot above field Y/N
N

Allow field to he entered Y/
Y

Al low field to be undated Y/\
Y

:SQL>

;Is field mandatory Y/N

N

;Is field fixed lengtn Y/N 2

N

sAuto jumo to next field Y/N ¢
N

Y/N
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iConvert field to uooer case Y/V ¢
N

- sHelp messaae

VARIABLE 1 (OP) VARIABLE 2 = RESULT
iLowest value :

sHighest value ¢

sField namne @

(8]
iTyoe of field ¢
CHAR
sLenath of field /7 Disolay lenath @
373 :
;Is this field in the base table Y/
Y
sIs this field part of the orimary key Y/%
N
;Default valtue @
iPage ¢
6
iLine 3
2
iColumn
10
sPromot
JOPERATOR
sDisplay orompt ahove fiela Y/N @
N
7Allow field to be entered Y/MN :
Y
tAllow field to be undated Y/N ¢
Y
;SQL>
7Is field mandatorvy Y/N @
N
:d' ils field fixed length Y/N @
\::s'. N
N ;Auto jumo to next field Y/N ¢
i
L N
AN iConvert field to uooer case Vv/\ @
o N
P iHelp message

. {l.‘
»
L g 3

sLowest value ¢

".‘" L]

e

sHighest value ¢
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;ﬁ
>

iField name :

VARIABLE?Z

;Type of field @

CRAR

iLength of field /7 Display length :
25725

:Is this field in the base tanle Y/N ¢

Y

:1Is this field part of the orimary key Y/ 3
N
;Defauylt value ¢

sPage :

6

iLine ¢

2

s;Column ¢

40

;Promot @

VARIABLE 2

sDisplay oromot above field Y/N @
N

;Allow field to be entered Y/ @
Y

;AVlow field to be upbnaten Y/ 3
Y

;SAL>

7Is field manzatory Y/N

N

sIs field fixed lenath Y/N 1

N

sAuto jumo to next fielna Y/N 3

N

sConvert field to uocoer case (/N @
N

sHelp messaje ¢

VARIABLE 1 (0OP) VARIARLE 2 = RESULT
sLowest value @

sHighest value ¢

iField name ¢

IFMP

iTyoe of field :

CHAR .

sLength of field 7/ Cisolav lenath @
25725

100




N
e
AL
.J
:2 ;1s this field in the hase tatle Y/ 3
Y
( - i1s this field oart of the orimary kev Y/H ¢
- N '
-~ ;Default value :
. ;Paqe @ :
Ry 6 :
iLine ¢ [
N 4 :
{; ;Column ¢ z
E 17
% iPromot :
’ MICROPROCESSOR -
e :Display oromot abave field Y/N
b N |
o ;Allow field to be entered Y/N
i Y
7L ;Allow field to be uodated Y/% 3
. Y
- ;sSQL>
<
{: 1Is field mandatory Y/N ¢
o N
- i1s field fixed lenath Y/ 3
N
o tAyuto jumo to next field Y/MN 3
N |
e :Convert field to uooer case Y/N 3
"L N
=~ ;Help messadle : _
ENTER MICROPROCESSQR TYPE i.e. 20RO
¥ sLowest value 3
A
' sHighest value ¢
<.
> ;Field nane @
i IFMACRO
sTyoe of fiels 3
CHAR
;Lenqth of fiela / Disolay lenatn :
25/25
;Is this field in the pase tanle Y/N 2
Y
:1s this fiely oart of the orimary key Y/' 2
N

;Default value ¢
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AN
v
.'. 6
;' iLine
4 - 6
1o ;Column ¢
<. 27
::-:‘ 7Pl‘0m:>? :
. S/N OR H/w PRIMITIVE MAVE
" ;Display oromot above field Y/N :
N
N
f; tAllow field to be entered Y/W :
Y
1
- tAllow field to be uodatedt Y/Y :
s Y
:SQL>
I :ls field mandatory Y/N :
2 N
K2y ils field fixed length Y/!l 3
oy q
. iAuto jumo to next fiela Y/N :
o ¢
o iConvert field to uooer case Y/V ¢
ot N
2% iHelo message :

o~ NAME OF MACRQO IF STATEMENT APBLIES TO
rLowest value @

N
7 iHighest value °
v, i
e ;Field nare :
N IFREAQ
'Type of fielqy ¢
Vo NUMBER
AN iLength of field 7/ Nisolav lenqgth @
W 6/6
:ﬁ $ls this field in the hase tanle Y/N
RN Y
. ;Is this field part nf the orimary kav (/% ¢
o N
X ;Default value :
=
- ;Page :
K5 6
iLine @
3
tColumn ¢
1s6

;Promot @
TIMES REAQUIRED

L]
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:Display oromot above field Y/N :

?AllOw field to be entered Y/N 2
:A"ON tfiel1 to be uolated Y/N :
:SQL>

:Is field mandatory Y/N 2

?Is field fixed len3th Y/N 3

?Auto jumo to next fiela Y/N :
EConvert field to uooer case Y/N 3

sHelp messalde @
NUMBER OF TIMES PRIVITIVE wWwILL 3E WSED
sLowest value @

sHighest value @

sField name @

IFID

sType of field @

NUMBER

sLength of field /7 Disnlay lenath 3
6/6

:1s this field in the base taole Y/\ 3
Y

:Is this field part of ths orimary «<ey Y/M 3
Y

;Field to cooy orimary key from :

;Default value @

99

iPage :

6

i iLbine ¢
- 10
- sColumn ¢

~ 30
o ;Promot @
" IF ID
F!E ;Disolay oromot above field Y/N 2
e N
(e ;Allow field to be entered Y/N
r 'q N
o ;sSQL>
Pl
1
oy
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.
Xl

=

-~

A
1

SELECTY MAX ( IFID + 1)
INTO IFID
FROM SIFBLOCK

iVessaqe if value not found
ID NOT GENERATED 83Y SYSTEM
iMust value exist Y/MN @

Y

tField name :

:Block name / Descripotion @

TEXT/MACRD ASSEMBLY PROGRAM

iTable name @

STEXTBLOCK

s;Check for unigueness before insertingy Y/
N

tDisplay/Buffer how many records :

S

:Base crt line ?

|

sHow many physical lines per reczcord ?
4

sField nane @

POINTER

iTyoe of field

NUMBER

iLenath of fiela / Disolay lenath
6/6

;Is this field in the base taole Y/ ¢
Y

iIs this field oart of the orimary key Y/N
Y

sField to copy orimary key from ¢

iDefault value @

iPage
7
sLine ¢
1
sColumn
Q9
tPromot :

POINTER

sDisplay oromot above field Y/M

N

;Display oromot once for block Y/N ¢
N

Allow field tn ke entered Y/N :

104
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sSOL>

iIs field fixea lenath Y/N ¢

N

tAuto jumo to next field Y/4
N

iConvert field to uooer case T1/N :
N

sHelp message @

ENTER VALUE GENERATED OM FIRST PAGE
tLowest value ¢

sHighest value :

iField nare :

TEXT

iType of field :

CHAR

;Lenath of field /7 Disolay lenath :

B0/80

;is this field in the base taole Y/H

Y

7Is this field bart of the orimarv key Y/M
N

iDefault value

iPage :
7

sLine ¢
2
iColumn
6
sPromot

TEXT

+Disolav oromdot above field Y/N

N

iDisplay oromot once for tlock Y/ii ¢
N

tAllow field to be entered Y/N ¢

Y

Allow field to be uodated Y/%

Y

;SQL>

7Is field mandatory Y/N

N

:Is field fixed lapmparth Y/
N




sAuto jumo to next field Y/ 3

N

;Convert field to uoper case Y/N @
N

+Help messaje

ENTER ASSEMBLY CODE

sLowest value @

iHighest value @

iFielad name ¢

TEXTID

;Tyoe of field @

NUMBER

;Lenath of field /7 Disolay lenath @
6/6

;1s thigs field in the base tadle Y/N ¢
Y

;Is this field part of the orimary key Y/M ¢
Y

;Field to cooy primary kev from 2

;Default value 3

99

sPage

7

iLine ¢

4

sColumnn

10

iPromot

TEXT ID

;Display oromot aoove field Y/N :
N

;Disolay oromot once for block Y/% @
N

;Allow field to be enteret Y/N
N

:59L>

SELECT vax (TEXTIN + 1)

INTO TEXTID

FROM STEXTBLOCK

&
.- !

— ;Message if value not found
b ID NOT GENERATED Ry SYSTEM
I- t I3

e sMust value exist Y/N ¢

> Y

L iField name :

'@

s

v

-,
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;:8l1ock name / Descriptionn ¢

ZEND

<
3
Y
N
-
.~
o
-
{




iDatahase :
CREATEDY . UFI
sORACLE worxsoace size / Context areas : ”

:3lock navre / NDescriotion @
TOENTITY/HARDMARE PERFORMWANCFE SPECIFICATIONMS

iTable name : i
IDENTITYBLOCK
;Check for uniqueness hefore inserting Y/N H
Y e
iDisolay/3uffer how mamy records : -
1 .
iField nave : j
MICROPROC b
tTypoe of fielsg 3 ;
CHAR

;Length of fiely / Display lerath :

25725

7Is this tield in tne pase tanla Y/N

Y

;Is this field part of the orimary kev Y/M 3

Y

iField to cooyv orimary xev fraom ¢
tDefault value :

;Paqge :

1

iLine @

2

tColumnn

16

iPromot @

MICROPRQJCESSNR

:Disclay oromot above field Y/& ¢
N

Allow field to he enterea Y/ 3
Y

;SaL>

;Is field fixed lemath Y/N 3

N

iAuto jumo to next fiela Y/%

N

srConvert tield to uoper case Y/\ :

N

rHelp messade

ENTER MICRNFPRJCESINR TO KE DFSCRTIED

108
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sLowest value ¢

[T}

sHighest value

iFielg name ¢ -
HAMACRO .
;Type of field : -
CHAR 5
:Length of field 7/ Display lenath @ I
25725 3
3Is this field in the base taole Y/N ¢ :
Y

3Is this field cart nf the orimary kev Y/MN 2 :
Y ]

;Field to cooy orimary key from 2

;Default value 2

;Page @
1

sLine @
4
iColumn
20
iPromot @

HARDWARE PRIMITIVE

:0isolay oromot acove field Y/N ¢
N

;Allow field to be entered Y/N :
Y

;SAL>

;Is field fixed length Y/N &

N

sAuto jumo to next field Y/M 2

N

;Convert field to uoocer case Y/ 3
N

;4elo messaae ¢
ENTER MAME OJF H/w MACRO TO BE DESCRIRBED j.e. H. RAM2Ge

sLowest value ¢

sHighest value ¢
sField name ¢
MILLINATTS
;Tvyoe of field
NUMBER
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iLenath of fiela /7 Display lenath ¢

676

iIs this field in the base taopole Y/N
Y

;Is this field part of the orimary key Y/N
N

tDefaylt value

:Page :

1

tLine @

6

iColtumn

12

sPromot

MILLIANATT

iDisolay ororot above fiold Y/N ¢
N

tAllow field to be entered Y/N

Y

iAllow fiel3 to be uodated Y/N ¢

Y

$S3L>

iIs field mandatoary Y/N

N

3Ils field fixed length Y/ ¢

N

iAuto jumo to next fiel4d /N :

N

iConvert field to uooer case Y/M ¢
N

tHelp messaqe

ENTER POWER CONSUMPTIOM REQUIREMEHNTS FQR “ACRD
iLowest value :

irdighest value :

tField name @

5 CHIPCOUNT

= iTyoe of field :

bl NUMBER

(gt rLength of fiela / Digolay lenathw @

e 676

L] . . . .

O ils this tield in the base taple Y/N :
SR Y

@u

o ils this field4 part of the oSrimary kay Y/N ¢
PQ N

Yo

@

~

-
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;Default value @

A
2]
P t“'t:.i' ..

‘.
«

sPromot

CHIP COUNIT

:Disolay oromot above field Y/N
N

1Allow field to be entered Y/N
Y

sA)low field to be updatea Y/ @
Y

s SAL>

31ls field mandatory Y/N

M

11s field fixed lenath Y/M 3

N

sAuto jumo to next field Y/N ¢

N

;Convert field to uvooer case Y/% @
. N

iHelp messagje ¢

ENTER NUMBER QOF CHIP COMPONEMTS REGUIRED BY 4ACRO = APPR,

cosT

iLowest value ¢

sHighest value :

tField name @

LATENCY
Tvoe of field ¢
NJMBER
sLenath of field /7 Disolay lenath @
6/6
1Is thig fielq imn tne bhase tanle Y/N
Y
;1s this field ocart of the orimary key 1/MN 2
N
= ;Default value :
e
iﬁ{ sPage :
, \.._ 1
D) iLine @
@
l- '..'
" ,"
"-f.'
N 111
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10
s;Columrm ¢
9

iPromot @
LATENCY

;:Display promot above field Y/N

N

—

sAllow field to be enteren Y/N

Y

:Allow field to be upaated y/N

Y
$SAL>

31s field mandatory Y/N 2

N

31s field fixed lenarh Y/i 2
N

;Auto jumo to next field Y/N
N

;Convert field to uoper case
N

sHelo messade 3

sLowest value 3

sHiahest value

sField namne ¢
POINTER

;Type of field @
NUMBER

X3

;Length of field / Disolay lenath

6/6

:Is this field in the base table Y/N

Y

;Is this field cart of the orimary kev Y/N

N
;Default value :
39

;iPage :

1

iLine @
12
tColumn ¢
9

1Promot ¢
POINTER

:Display oromot above fiels Y/




N
Allow field to be entered Y/N ¢
N

;SQL>

SELECT MAX (PJINTER ¢1)

INTO POINTER

FROM IDENTITYRLOCK

tMessage if value not found @
POINTER NOT GENERATED BY SYSTEM:i!!)
tMust value exist Y/N :

Y

;Field name @

/Block name / Descripotion ¢
PARAMETER/CONTAINS MACRO'S ARGUMVENTS wlTH PRECISION REQ'TS
;Table name :

PARAMETERBLOCK
iCheck for uniqueness before inserting Y/N @
Y
i1Display/Buffer how many records 3
6
:Base crt Yine ?
3
tHow many ohysical lines oer record ?
. 3
iField name
PIINTER
tType of field
NUMBER
tLength of field / Disolay length @
6/6
?Is this field in the base taole Y/N :
Y
$Is this field part ot the orimary key Y/N ¢
Y

;Field to copy orimary key from :
;Defaylt value :

:Page @
2
sLine
1
;Column
9
iPromot
POINTER



tDisplay oromot above field Y/N :
?Display oromot once for block Y/MN ¢
?A“Ow field to be entered Y/N
:SQL>

a.‘, .

Pt A A

l. l.
.
.l .I .

.

(A
»

i1ls field fixed lenath Y/N 2

N

sAyto jumo to next field Y/N 3

N

tConvert field to uooer case Y/N @

N

sHelp messaae ¢

ENTER POINTER VALUE GENERATED TV PREVINUS BLOCK
sLowest value @

tHighest value

;Field name ¢

PARAMETER

iType of field :

CHAR

sLenath of field / Disolay length ¢
25725

t1Is this field in the base tanlae Y/N
Y

sIs this field oart of the orimary key Y/M @
Y

tField to cooy orimary kev from ¢

iDefault value :

;Page @

2

tLine ¢

1

iColumn

40

iPromot @

PARAMETER

+Disolay oromot above field Y/N :
N

iDisplay oromot ohce for block Y/% ¢
N

sAllow field to he entered Y/N
Y

0 5 5 T
.; .\-.'.

R

0
1,0, A
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-
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s
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L

el
L7 ;SaL>
E~_ : ;1s field fixed lenath Y/N :

a0 N
[, . . o
I sAuto jumo to next field Y/N :
e N
Vo ;Convert field to uoper case Y/N :
ke N
v iHelp message :

-‘ ENTER INPUT OR QUTPUT PARAMETER FOR PRIMITIVE
-{3 sLowest value @
'>§? sHighest value ¢
g iField name @

" MINIMUM
- iType of tield :

o NUMBER

v sLength of field / Display lennth :
., 6/6

NN 7Is this field in the base tamle Y/N
~e Y

"':' sIs this field part of the orimarv key Y/N ¢
N N

i tDefaulr value :
o= ;Page @

N ’ *

ot 2
|jQ : iLine :
.:f‘ 2

oA iCotumn ¢

: 9

,: iPromot @
. MINTIMUM
Npd ;Displav oromot above field Y/N :
o N

W ;Disolay oromot once for block Y/N :

N

. ;Allow field to be entered Y/N @
:-:_:- Y
L7 5A1low field to be uodated Y/V :
O Y
aly ;SQL>

}? iIs field mandatory Y/M :
‘.:,. N

o ;1s field fixed lemath Y/N :
AN N
‘\-l-_

o

4’:'4
N
A

I"o - -
R 115

s

s

et L

.,..‘;.'..'_ , ..,.;J,._,_'.. '.-.'-“-,~.. NG __ e el T e N




52 7Auto jumo to next field Y/N ¢

" N

{ . sConvert field to uooer case Y/N ¢

o N

‘O

;‘a iHelp message

ey ENTER MINIMJM PRECISTON FOR PARAMETER i.e. 8 bits
f:: sLowest value :

sHighest value @

") .
*5 sField name ¢
34 MA X IMUM
0 ;Type of fielqy :
NUMBER
;Length of field /7 Disolay lenath
I~ 6/6
o i1s this field in the base tadle Y/N :
A3 Y
}t tIs this field part of the orimary kxey Y/N ¢
N
A ;Default value :
;Q iPage @
‘ﬁ 4
cﬂ sLine @
2
. - iColumn
o 40
~ tPromot
roe MAX IMUM
‘\: :Display oromot above field Y/N :
N
o iDisplay oromot once for plock Y/N 2
T N
g& tAllow field to be entered Y/N ¢
P Y
W iAllow tield to be updated Y/N :
Y
15 ;SQL>
-'..-’
% i1s field mangatory Y/N :
\‘; N
ftav i1s field fixed lenath Y/N
© N
I sAyto jumo to next field Y/N
<7 N
" ;Convert field to uooer case Y/V :
\2 N
-
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N

o 8 .
e a's

idelp messade @
ENTER MAXIVUM RIT PRECISINN FOR PARAMETER j.e. lb bhits

. iLowest value :

A
B
.
A

sHiaghest value ¢
tField namne @
iBlock name / Descriotion @

COMMENTS/COMWMENTS FOR PRIMITIVE
;Table nave @

COMMENTBLOCK
;Check for uniaueness hefore insertina Y/N
N
1Display/Buffer how many records :
S
;Base crt line ?
4
sHow many physical lines oer record ?
4
tField name ¢
PDINTER
sType of field ¢
NUMBER
iLenath of fielo 7 Dispolay length @
6/6
v ;Is this field in the base tanle Y/N 1
Y
:11s this field oart nf the orinary key Y/N
Y

:Field to cooy orimary kevy from ¢

sDefauylt value @

sPage
3
sLine ¢
1
:Column
9
sPromot @
POINTER
:0isplay oromot apbove field Y/N ¢
N
; ;Disolay oromast once for block (/% 3
] N
. sA)low field to be entered Y/N
» Y
4
[ ]
M
G
P
y
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SQL>

tls field fixed lenath Y/N ¢

N

;Auto jumo to nmext field Y/N :

N

;Convert field to uoper case Y/N ¢
M

iHelp message @
ENTER POINTER VALUE GENERATED IN FIRST RLOCK QOF PRIMITIVE
DESCRIPTION

iLowest value :
iHighest value ¢

iField name :

COMMENT

tType of field :

CHAR

sLenath of ¢fiela / Display length
80780

tIs this fielgd in the base tahle Y/N :
Y

sIs this field oart of the orimary kev Y/M ¢
N

iDefault value ¢

sPage

3

iLine ¢

2

sColumn ¢

9

iPromet

COMMENT

t1Display oromot above field Y/N ¢

N

iDisplay oromot once for bplock Y/N ¢
N

tAllow field to be entered Y/N
Y

;Allow field to be updated Y/4
Y

;SQL>

i1s field mandatery Y/N @
N
iIs field fixeda length Y/? ¢

A
\b

A

o
. e
ot %
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N
sAuto jumo to next field Y/N 3
N N
:Convert field to unoer case Y/MN @
N

tHelp message 3
COMMENT PRIMITIVE FOR BETTER JNDERSTANDING NF CESIGH
sLowest value @

sHighest value

sField name :
COMID

iTyoe of field
NUMBER

sLength of field / Disolav lenath :

6/6

;Is this fielsd in the base tante Y/N 2

Y

:Is this field part of the orimary key Y/N @
Y

iField to cooy primary key from ¢

(1Y

sDefaylt value ¢
99

;Page @

3

iLine @

3

iColumn

S0

;Prompt @
COMMENT ID
:Display oromot above field Y/N :

N
;Display promot once for block Y/N
N
;Allow field to bte entered Y/N 2
N
;sSQL>
” SELECT waXx (CIMID + 1)
e INTO COMID
M
N FROM COMMENTRLOCK
.:3 ;vMessage if value not found @
"~ COMMENT ID NOT GENERATED!!!
ot ;Must value exist Y/MN
P
el Y
' &
o
[
\:_:.
W
@
X

’l
‘.
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sField name @

. i8lock name / Descriotion
INCLUDE/ DESCRIPTINN OF PRIMATIVE 1O BE TMCLUDED alTH CURRENT
PRIMITIVE
;Table nave @
INCLUDEBLOCX
s;Check for unjaqueness before inserting Y/M ¢
N
iDisplay/®uffer how many records @
2
;Base crt line ?
2
;How many ohvsical lines oer recoara 7
4
sField navre :
POINTER
iTyoe of fiely :
NUMBER
tLenath of field / Dispoltay lenatn
6/6
7;Is this field in the base taole Y/N @
Y
;Is this field ocart of the orimary kev Y/N ¢
Y

iField to cooy orimary ey from @
;Default value @

;Page ¢
4

tLine ¢
1
iColumn
9
iPromot ¢

POINTER

iDisplay oromot above field Y/N @

N

:Disolay oromot once for onloce Y/Y 3
N

> iMllow field to be entereg Y/N

n“’: Y

s, ;SQL>

4, 8 '\‘.‘. R

A

>t

ia A

e ;Is field fixed lenath Y/
. N
sAuto jumo tn next field Y/ ¢
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¥
\‘o
);
x4
NG
oy &
o
o N
s ;Convert ftield to uooer case Y/' 3
. N
Fﬁ_ ;Helop messade ¢
'i’ ENTER PQINTER VALUE GENERATED FR0M FIRST RLOCK/PAGE
ij iLowest value :
o, sHighest value @
-1 sField navre 3
~ INCLUDE
o ;Tyoe of field :
CHAR
AN ;Lenqgth of field 7/ Disclay length :
\ 25725
" sI1s this field in the base tanle Y/% ¢
a Y
3? :Is this field part of the orimary kev Y/N 2
2 N
L sDefault value ¢
ee sPage
s 4
jLine @
S 1
g ;Column @
{ . 40
o~ ;Promot @
-
o INCLUDE
D ;Display oromot apbove field Y/N
IS N
e ;Disolay oromot once for dlccc Y/ 1
N
3\ :Allow field tn be entered Y/N @
O Y
e ;Allow field to b2 uodated Y/ :
) Y
fﬂ :SGL>
Sl ;1s field mandatory Y/M ¢
I..‘.‘ N
- ;I1s field fixed lematn Y/ :
N
@1 ;Auto jumo to next field Y/N :
ey N
o s;Convert field to uooer case Y/N ¢
NN N
) iHelo messale :
.:‘:

”
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i
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.............

ENTER HARDWARE DR SOFTWARE PRIMITIVE T RE INCLJDED
iLowest value ¢

iHighest value @

;Field name

INCID

iType of field :

NUMBER

sLength of field /7 Dispolay lenath ¢
6/6

;1s this field in the hase tanlis Y/I 3
Y

7ls this field oart of the orimary key Y/' 3
Y

iField to copv primary key from ¢

:Default value @

99

sPage @

4

tLine ¢

2

iColumn

12

tPromot

INCLUDE ID

;Display oromot above fiald Y/N ¢
N

7Displav oromot once for block Y/N @
N

tAllow field t» be entered Y/N
N

;SAQL>

SELECT MAX (INCID + 1)

INTO INCID

FROM IMCLUDERLOCK

tMessaqe if value not found

INCLUDE TID MOT GENERATED RY SYSTEMIt!!Y
sMust value exist Y/N

Y

iField name :

;Block name / Descriotion @

CALL/DESCRIPTION OF PFIMITIVE T) BE CALLED RY
CURRENTPRIMITIVE

tTable name @

- .
» D i
Ea S
. RPRERA]
A e N
. s’ .
A * S ) ’

rF v vy v
DR
o c'.u" n'."_ b4
P e e T
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LI
TR

'l 2 L s )
[ et .
A .
ettt N
- .
b .
.
-

355§
N
L Sy Y

e
A
'ANXA

“
A

Y

CALLBLOCKX

iCheck for uniqueness before insertina Y/N @
N

iDisplav/Buffer how many records :

2

iBase crt line ?

14

sHow many physical lines oer record ?

4

;Field name @

POINTER

iTyoe of field :

NUMBER

sLength of field / Displav lenath

6/6

tIs this field in the base tanle Y/Y

Y

ils this field cart of the orimarv key Y/M
Y

;Field to copy primary key from ¢
sDefaylt value 3

iPage ¢
4

tLine @
1
iColumnn
9
sPromot @

POINTER

7Display oromot above fiald Y/N

N

7;Display oromot once for block Y/N :
N

;A1low field to be entered Y/N :

Y

;SAL>

iIs field fixed length Y/N ¢

N

tAyto jumo to next field Y/N :

N

iConvert field to uooer case Y/\N 3

N

iHelo message ¢

ENTER POINTER VALUE GEMERATED IN FIRST RLOCK
iLowest value :

123
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e

:,
‘ij sHighest value ¢
( : iField name @
F. CALL
o ;Type of field @
- CHAR

NS ;Length of field 7/ Display lenath :
bk 2572S

o ;Is this field in the base taole Y/MN :
oy Y

o :1Is this field oart of the orimarv key Y/MN ¢
_ : N
. iDefault value :
\“ sPage @

o 4

-~ .
h> sLine @

A 1

5 sColunn

= 40
~ rPromot :
7 CALL

o ;Disolay oromot abnove field Y/N 3

“~

s N

- ;:Display oromot once for block Y/N 3
{ N
{

. ;Allow field to be enterad Y/VM ¢
N

. Y

RN 5Allow field to be uodatea Y/ :

e Y

" e sSQL>
A ;Is field mandatory Y/N ¢
:':\ N
oA ;Is field fixed lemath Y/un ¢

- ]

s ;Auto jumo to nmext field Y/N 2

9l N
- ;Convert field to uooer case Y/V :
. N
2y ;Helo messale
- ENTER H/N 0OR S/ PRIMITIVE TO 8E CALLFED FR0OM CURRENT “MaCRU
s sLowest value @

@
o iHighest value @
P
l.\.
""_N tFieldg name @

o |
.f':’-
>

>
>
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CALLID
iType of field @
NUMBER
* sLength of field /7 Disolay lenath 2
b/6
;1s this field in the base tanhle Y/N 3
Y
;Is this field oart of the orimary key Y/N 2
Y
:Field to cooy orimary key from :

iDefault value @

99

iPage @

4

iLine ¢

2

iColunn

10

iPromot ¢

cCaLL ID

;Display oromot above field Y/N @
N

sDisplay oromot once for pDlock Y/N 3
N

sAllow field to be entereda Y/N 2

SQL>

SELECT MAX (CALLID + 1)
INTO CALLID

FROM CALLBLOCK

sMessage if value not found @

CALL ID NOT GENERATED By SYSTEM!!!!
tMust value exist Y/N ¢

Y

iField name @

P

18lock name / Descriotion @
CALC/CALCULATION OF GLOBAL VARTAABLES

iTable name 4
CALCBLOCK ]
;Check for uniaueness before insertina Y/N 2 1
N 4
1
iDisplay/Buffer how mary records @ .
2
;3ase crt line ? .
> .

. -'4._~ N R - . LTe™
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;How many ohysical lines oer record ?

S
. tField name ¢

PJOINTER

’f ;Type of field :

e NUMBER

- ;Lenath of field 7/ Disolav lenath ¢
6/6
:Is this field in the base table Y/N 2
Y

o :Is this field part of the orimary kev Y/N ¢

= Y

- ;Field to cooy orimary kev from :

sDefauylt value @

" ;Page
e iLine ¢
1
sColumn ¢
9
sPromot @
POINTER
;Display oromot above field Y/N
N
- ;:Disolay oromot once for block Y/N 3
- N
‘i‘ ;Allow field to be entered Y/N 3
: Y
;SQL>

:Is field fixed lenath (/N 2

W N

,13 :Auto jumo to next field Y/N

2 N

'} ;Convert field to uoper case Y/W ¢
’ ¢

+Help message
ENTER POINTER VAL'E GENERATEND IN FIFST 3L0OCK

- iLowest value @

;4ighest value @

sField name @
S8 GLOBVAR

o ;Tyoe of field
CHAR
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;Length of fielad 7/ NDisolay lenath :

25725

11s this field in the base taple (/% ¢

Y

tIs this field oart of the orimary key Y/N 3
N

;Default value @

iPaae @

S

iLine ¢

i

;Column ¢

40

iPromot @

GLOBAL VARIABLE

:Display oromot above field Y/N ¢
N

;Displav oromot once for block Y/N ¢
N

sAllow field to be entared Y/N ¢
Y

sAYlow field to be updated Y/N ¢
Y

;SQL>

sIs field manmdatory Y/N ¢

N

;Is field fixed Yenath Y/N ¢

N

sAuto jump to next field Y/N ¢

N

;Convert field to uooer case (/Y :
N

sHelp message ¢

ENTER GLOBAL VARTIABLE TO 3E CALCULATED
sLowest value ¢

sdighest value 3

;Field name ¢

0]

;Tyoe ot field :

CHAR

iLenath of field /7 Disolay lenath :
3/3

s1s this field in the hase taole Y/ 2
Y
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:Is this field part
N
;Default value @

sPaqge
9

iLine ¢
2
iColumn
10
iPromot @
OPERATOR
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af the orimary key Y/M 2

;Disolay oromot above field Y/N ¢

N

;:Display oromot once for block Y/% 3

N

:Allow field to be entered Y/N 3

Y

;Allow field to be updated Y/N

Y
;SOL>

:1Is field mandatory Y/N

N

;Is field fixed lenath Y/N 2

N

sAuto jumo to next field Y/N

N

;Convert field to uooer case Y/\ ¢

N
sHelp message

ENTER OPERATOR #%,%,4,-,/

sLowest value @

sHighest value

iField name @
VAR )

;Type nf field ¢
CHAR

;Length of field / Display lenath ¢

25725

;Is this field in the base table Y/N ¢

Y

;Is this field part of the orimary key Y/N ¢

N
;Default value ¢

ey ‘»'.\'..,\'.'-'-‘-'-\'-‘-'.'-‘.'~'." RN
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iPage
5

sLine @
2
sColumn
40
;Prompt ¢

VARIABLE

:Display promot above fiald Y/N :

N

sDisplay oromot once for block Y/N :
N

JAllow field to be entered Y/
Y

sAllow field to be uodated Y/V
Y

;SGL>

0

iIs field mandatory Y/N
N
ils field fixed length Y/N
N
tAuto jump to nrext field Y/N
N
iConvert field to yooer case Y/VN ¢
. N
tHelp message :
GLOBAL VARIABLE (DPERATOR) VARIASBLE = RSLT
iLowest value @

tHighest value

tField name @

RSLTY _
iTyoe of field ¢
CHAR
iLenagth of field / Disolav lenath :
25725
- 7Is this field in the base taple Y/VN :
- Y
: +1s this field oart of the orimary kev Y/M
bz N
" ;Default value ¢
E; iPage :
2 :
F: iLine @
. k
g
B
A
$
"
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iColumn
40
;Prompt
RESULT

sDisplay oromot
N

;Display oromot
N

tAllow field to

above field Y/N ¢
once for block Y/'l ¢

be entered Y/N ¢

Y

;Allow field to be uodated Y/N @
Y

;SAL>

iIs field mandatory Y/N :
TIS field fixed length Y/N
?Auto jumo to next field Y/N
?Convert field to ucoer case Y/N :
?Helo messadje

GLOBAL VARIABLE (OPERATOR) VARIARLE = RESULT

iLowest value

sHighest value ¢

sField name @

CALCID

iTyoe of field :

NUMBER

s;Lenath of field /7 Disolay length :

6/6

;Is this field in the base table Y/N

Y

;Is this field cart of the orimary key Y/M
Y

;Field to cooy orimarv kev from :

iDefaylt value @
99

iPage @

S

iLine ¢

4

iColumn ¢

10

130
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Et: ;Promot @
{ . CALC 1D
o iDisplay oromot above fieldA Y/N :
" N
- iDisplay oromot once for hlock Y/N
o N
\I
“od sAllow field to be entered Y/N
Y
MR 7 SAL>
e SELECT VMAX (CALCID + 1)
N INTO CALCID
jk FROM CALCBLOCK
\ tVessaqge if value not found :
. CALC ID NOT GENERATED BY SYSTEM!i!!!
N iMust value exist Y/M :
A Y
¥ .
.~. ils field fixed length Y/N 3
WY N
A sAuto jumo to next fieldl Y/N :
:;'4 N
e Convert field to uooer case Y/N :
< N
- ;Helo messaae :
e VALUE SHOULD RBE GENERATED BY SYSTEM AT COMMIT TIVE
{ . iLowest value
;ii sHighest value :
.t‘: .
b Field name :
Cd
o 7Block name / Descriotion @
:’ ATTRISUTE/ CALCULATION OF GLNBAL VARIARLFES
\j ;Table name @
N ATTRIBUTEBLICK
'$: iCheck for uniaueness before inserting Y/N :
] N
=3 7Display/8uffer how many records :
: 2
7Base crt line ?
14
:How many physical lines oer record ?
S
;Fiel4 name :
POINTER
;Type of fielsdg ¢
NUMBER

sLenath of field /7 Diseclay lenath 3
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sDefault value @
Page @

Line @

Column

O e = we ) w0

iPromot
POINTER
sDisolav
N
;Disolay oromot
N

;Allow field to
Y

;SQL>

oromot anove fiel~d Y/N 2

once for tloek Y/N

be enterey Y/N 3

- iIs field fixeq
N
;Auto
N
;Convert field to uocer case Y/VN ¢
N
iHelp messaae ¢
ENTER POINTER VALUJE GENESATED FR0OM
;Lowest value @

Tength Y/MN 2

jumo to next field Y/N :

iHighest value

:Field name :

6/6
v :Is this field in the base table Y/ ¢

Y

;ls this field oart of the orimary ey Y/N ¢
; Y

sField to cooy orimary key from ¢

FIRST 3LOCK/PAG

xey Y/N :

SN LOCALVAR
NN iTyoe of field :
‘.::\ CHAR
o ;Lenqgth of field / Disclay lenath
N 25725
;Is this field in the base taole Y/MN ¢
Y
;Is this fiely oart nf the orimary
N

:Default value :
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;Page :
! 5
iLine ¢
1
tColumn @
40

;Promot ¢
LOCAL VARIABLE
sDisplay oromot above field Y/N

?Disolay oromot once for block Y/N
?AlIOu field to be entered Y/N :
:AIIOH field to be upndated Y/N 3
:SQL>
iIs field mandatory Y/N
:'Is field fixed lepgth Y/N ¢
?Auto jumo to next field Y/N

- ?Convert fiel1 to uooer case Y/N :
N

sHelo message @
ENTER LOCAL VARIABLE VALUE TO 8E CALCULATED
iLowest value :

sHighest value

iField name @

oP
iType of fieldq :
CHAR
. sLength of field / Displavy lenath @
L 373
o ;Is this “ielq in the base taole Y/N :
R Y
Eb: ;Is this tield part of the crimarv kev Y/N @
2RI N
y
T!E iDefault value :
- ;Page :
l S
. tLine ¢
@
MO
SR
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o
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{
oy
v
N 2
( . sColunn :
- 10
> ‘Promot :
o OPERATOR
.&: iDisplay oromot above field Y/N
"\ N
iDisolay oromot once for block Y/N ¢
N N
8,
N iAllow field to be entered Y/% :
~ Y
N ;Allow field to be undated Y/N :
oY Y
\ ;SQL>
> :1s field mandatory Y/N :
N
sIs field fixed lenath Y/MN
g N
N sAuto jumo to next field Y/N
. N
.o iConvert field to uobper case Y/\ :
T N
- iHelo messanse @
LOCAL VARIABLE (*x,%,4,=,/) VARIARLF = RESULT
{ . iLowest value
.f ;Highest value :
:f ;Field name @
. VAR
.' ;Type of field :
" CHAR
- sLenqth of field / Disolay lenath :
oy 25725
e iIs this field in the base taple Y/N ¢
Y
; sIs this fielg oart of the orimary kev Y/N ¢
lf: N
o ;Default value @
-t ;Page :
a” 5
. iLine @
< 2
> iColumn ¢
- 40

iPromot
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»
o
N VARIABLE
(; , iDisptay oromot above field Y/N ¢
- N
e .
T iDisplay oromot once for plock Y/N
0. N
LA
0 iAllow field to be entered Y/\ :
\'.:, Y
y iAllow field to be uodated Y/N
N Y
ib' :SQL>
o ils field mandatory Y/N :
N N
i iIs field fixed length Y/ :
.':\'.. N
S Auto jump to next field Y/N
ol Y
e iConvert fiel3 to uoper case Y/V :
f.q' V
A rHelp message :
s LOCAL VARIABLE (OPERATOR) VARTAILE = RESULT
e iLowest value :
-."-\
o sHighest value :
-
( . iField name :
S RSLT
e iTyoe of fielg :
n?i CHAR
NN rLength of tield / Display lenagth :
L 25725
. iIs this field in tne base table Y/N ¢
SRR Y
RO iIs this field oart of the orimary key Y/N :
S N
- iDefaylt value :
=y sPage :
o) 5
e iLine @
o 3
) iColumn :
o 40
’? ;Promot
. RESULT
o iDisplay oromot anove field Y/N
*;::w N
N +Disolav oromot once for block Y/N
@,
-

«'a

MR
[ I
e’

135

.
D D I DU

0




AN

N .
iAllow field to be enterea Y/N : -
;Allow field to be uodated Y/N : X
Y j
iSQL> .
ils field mandatorv Y/N 1 j

NN

;s field fixed lenmagth Y/N
N

$Auto jumo to next field Y/N
N

;Convert field to ucner case Y/N @

N

;Help messade ¢

RESULT CAN CONTATIN INTERVMEDIATE QR FINAL RESULTS OF VAR
caLC.

iLowest value :

.o

tHighest value

tField name :
ATTRID
i Type of fiel+d ¢
. NJMBER
iLength of field / Display lenath @
6/6
sIs this field in the base tanle Y/N 3
Y
7Is this field oart of the orimary key Y/N @
Y
i1Field to cooy orimary key from @

iDeftaylt value @

99
tPage :
S
r-. o s .
- tLine @
- 4
- iColumn ¢
- 15
" iPromot :
- ATTRIBUTE 1D
? ;Display oromot above field Y/N @
- N
f iDisplay oromnt once for bDlock Y/N 2
A N
4
- 136
4
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Al low field to be entered Y/N @
Y

;SQL>

SELECT vaX (ATTRID + 1)

INTO ATTIRID

FROM ATTRIBJTERLOCK

sMessage 1f value not foun+d @

SYSTEM DID NOT GENMERATE ATTRIRUTE 1D
sMust valtue exisr Y/N :

Y

iIs field fixed lenmath Y/M ¢

N

tAuto jump to next field Y/N

N

tConvert field to uocer case Y/Y :

N

sHelp message ¢

ATTRIBUTE ID IS SYSTEM GEMERATED AND IS A KFY FIELD
sLowest value ¢

sdighest value @
iField name :

s;Block name / DNescriotion @

IF/DESCRIBES PRIMTIVE IF STATEZMENTS

iTable name @

IFBLOCK

tCheck for uniaqueness before insertinad Y/N ¢
N

;Disolay/Buffer hYow manv records

1

sField name :

POINTER

iTvpe of fialq ¢

NUMRER

iLength of fiela 7 NDisplay lenath @

h/6

iIs this field in rhe base tanle Y/N

Y

:Is this field oart nf the orimary key Y/N ¢
Y

Field to cooy orimarv key from @

iDefault value :

;Page @
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6

iLine ¢

1

s;Column @

9

sPromot ¢

POINTER

;:Display oromot apbove field Y/N 2
N

;Allow field to be entered Y/N ¢
Y

;S5QL>

3
.
]
]

:Is field fixed lenath Y/N ¢

N .

:Auto jumo to next field Y/N 2

N

:Convert field to uoper case Y/N 2
N

sHelo message
ENTER PQIMTER VALIE GENERATED IV FTRST 3LNCK/PAGE

sLowest value @

;Highest value

sFielad nare 2

VARIABLE!
;Tyoe of fiald ¢
CHAR
;Lenath of field / NDisolav lenath @
25725
:1s this field in the base tanle Y/N g
Y
:Is this field part nf the Drimary key Y/N ¢
N
;Default value
sPage
6
sLine ¢
1
sColumn ¢
40
sPromor
VARIARBLE1
- ;Display oromot adove field Y/N 2
.-:':- N
5 ;Al1ow fiell to be entered Y/N
rg
F‘
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i :AI‘OH field to be uodatead Y/N :
:SQL>
ils field mandatory Y/N :
?Is field fixed lYength Y/H :
?Auto jumo to next fijeld Y/N
EConvert field to uoper case Y/N :

iHelp messaae ¢
VARIABLELl (OP) VARIARLEZ = RESUYLT
iLowest value :

tHighest value :

;Field name
QP
;Type of fiely @
CHAR
sLenath of field / Disolay lenath
3/3
. ils this field in the base tapole Y/N
Y
iIs this field part of the orimary key Y/N
N
iDefaylt value :

’ tPage :
N 6
" iLine
o 5
o iColumn :
= 10
p iPromot
S OPERATOR
Llar iDisolay oromot apove field Y/N :
[ N
[y .
?y iAllow tiel?d to be entered Y/N
A
'@y \
] tAllow field to be ubgated Y/N @
e Y
oy sOL>
X
o }I1s field mandatory Y/N
L
—
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N
:11s field fixed lenath Y/N @

N

;Auto jumo to next field Y/N ¢

N

;Convert field to uooer c3se Y/N @
N

sHelp messade ¢
RELATIONAL OPERATOR (=,<,>,<3,>%)
iLowest value @

sHighest value @

sField name 2

VAR]IABLE?

;Tvoe of field :

CHAR

sLenqth of field / Display lenath :
25725

:1s this field in the base tadle Y/N
Y

:1s this field oart of the orimary key Y/MN
N

sDefaylt value @

'/
[+]
Q
1]
.

—
3
(4]
e

Column ¢

£ we Y ve J we

<

;Promot

VARIABLE?Z

;Disolay oromot above field Y/N ¢
N

:Allow field to be entered Y/N ¢

:AIIOu field to be uodated Y/N :
:SQL>

:11s field mandatory Y/N 2

?Is field fixed lenath Y/ 2
EAUto jumo to next field Y/N

;Convert field to uoper case Y/N @
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iHelp messaqe ¢

VARIABLE! (REL OP) VARIABLEZ = RESULT
sLowest value :

tHiahest value

iField name @

IFMP

iTyoe of fielqg :

CHAR

tLenagth of field /7 Disolay lenath ¢
25725

iIs this field in the base table Y/N ¢
Y

tls this fielog part of the orimary key
N

iDefault value :

sPage :

6

iLine ¢

4

iColumn @

16

iPromot @

MICROPROCESSOR

7Display oromot above field Y/N
N

iAYlow field to be entered Y/NW
Y

Allow field to be uodated Y/N
Y

;s SQL>

tIs field mandatary Y/N ¢

N

;Is field fixed length Y/N :
N

sAuto jumo to next field Y/N 3

N

iConvert field to uooer case Y/Y @
N

iHelp message °*

ENTER MICROPRNCESSOR TYPE i.e, 8080
sLowest value @

iHighest value :

Y/N
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- ;Field name : ‘

IFMACRO 1
) ;Type of field ¢

CHAR

iLength of field / Disnlay length ¢

25725

:Is this ftield in the base table Y/N ¢

Y

;Is this field part of the orimary key Y/N 3

N

:Defauylt value @

;Page @

6

sLine ¢

6

sColumn ¢

27

sPromot ¢
S/W OR H/AN PRIMITIVE NAME
sDisplay oromot above field Y/N ¢

?Allow field to be entered Y/% 3
) :A'|Ow field to be uodated Y/N I
:SQL>
;1s field mandatory Y/N ¢
: ?Is field tixed length Y/M 3
;@ ?Auto jumo to next field Y/N 3
E; EConvert field to uooer case (/N 3

sHelp messaje
ENTER MACRO TO HBE CALLED OR THNCLUDED

I

2, sLowest value ¢

=

v sHighest value @

L)

. sField name @

e IFREN

. ;Tyoe of field @

5 NUMBER

:3 iLength of field /7 Display lenath 2
;

)

3

3

v 142
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6/6
i iIs this field in the base tanle Y/N
Y
ils this fimla parrt of the orimary key Y/M ¢
N
sDefault value @
;Page :
6
iLine @
8
;Column
16

iPromot ¢
TIMES REQUIRED
sDisolay oromot above fielda Y/N

?Allou fiela to be enteret Y/ ¢
:Allow field to be uodatad Y/N
:SQL>

:Is field mandatory Y/N

:Is field fixed lenath Y/N 3

?Auto jumo to next field Y/ ¢
EConvert tield to uoper case Y/N :

sHelp message
ENTER NUMBER 2F TIWES PRIMTIVE AILL RF JSED

sLowest value 3

sHighest value @

tField name @

s IFID

. iTyoe of fielqd ¢

NN NUMBER

N iLenagth af field / Disolay lenath :
’.5 6/6

== tIs this fielgd in the base tanle Y/N :
.._:-. Y

)

" 5Is this field part of the orimary cev Y/N ¢
:-5' :: Y

S iField to coov orimary key from :

1@

T

@

- 1u3
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;Default valye 3

99

;Page @

6

sLine ¢

10

tColumn @

30

iPromot 3

IF 1D

:Display oromot above fiald Y/N 3
N

:Allow field to be entered Y/N 1
N

;SaL>

SELECT MAX (IFID + 1)

INTO IFID

FROM IFBLOCK

1VMessage if value not found 2
ID NOT GENERATED

sMust value exist Y/N @

Y

sField name ¢

:1Block name / Descriotion @
TEXT/ MACRO ASSEMHBLY PROGRAM
;Table name ¢

TEXTBLOCK
sCheck for uniaqueness before insertina Y/N 2
N
;Dispolay/Buffer how many records 3
5
:Base crt line ?
3
;How many physical lines oer record ?
- 4

- ;Field name :

"o POINTER

-{{ ;Type of fielg :

oy NUMBER
sLenagth of field / Disolay lenagth @
6/6
;Is this field in the base taple Y/N 2
Y
:1s this field oart of the orimary key Y/N 2
Y

e

LR
&
oy

N

A
o

0
5
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:Field to copy orimary key from 3
sDefault value @

iPage @
7

iLine ¢
1
sColumn
9
sPromot @

POINTER

;Display oromot above field Y/N ¢

N

:Display oromot once for bplock Y/N ¢
N

:Allow fiel1 to be entered Y/A 3

Y

;SaQL>

:Is field fixed lenath Y/N 2
N
;Auto jumo to next field Y/N 3
N
:Convert field to uooer c3se Y/MN 3
- N
sHelo messaae ¢
ENTER POINTER VALUE GEMERATED TN THE FIRST RLOCK
sLowest value @

sHighest value

sField nane 3

TEXT
:Tyoe of field ¢
CHAR
;Length of field / Disolay lenath :
B 80/80
- ;1s this field in the pase taole Y/ 3
- Y
;ﬁ :Is this field part of the orimary key Y/MN
S N
Hi ;Default value @
=
Ll ;Page
o 7
L iLine @
v 2
@
&
0
P
;:: 145
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SRR

S

|
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iColumnn

6

iPrompt @

TEXT

tDisplay oromot above fielAd Y/N
N

+Display oromot once for block Y/N
N

iAllow field to be enterea Y/N
Y

tAllow field to be updated Y/N :
Y

;7SQL>

sIs field mandatory Y/N ¢
N

sIs field fixed lenath Y/N
N

sAuto jumo to next field Y/N
N

tConvert field to uooer case Y/N :
N

iHelp messaje ¢

ENTER ASSEMSLY CODE LINE

sLowest value @

sHighest value @

tField name :

TEXTID

iTyoe of fiel4

NUMBER

iLength of fiald / Disolay lenath
6/6

sIs this field in the base tapole Y/MN

Y

i1s this field part of the orimary key Y/N

Y
tField to cooy orimary key from ¢

;Default value :
99
sPage
7
iLine ¢
3
iColumn
10
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;Prompt ¢
TEXY ID
. :Display oromot above fiald Y/N ¢
N
;Disolay oromot once for block Y/N ¢
N
:Allow field to be entered Y/N
N
$SQL>
SELECT MAX (TEXTID + 1)
INTO TEXTID
FROM TEXTBLOCK

:Messaqe if value not found 3
ID NOT GENERATED BY SYSTEM
;Must value exist Y/N @

Y

iField namne @

;Block name / Description 2

XEND
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