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IBM-PC is a trademark of International Business Machines Corporation.

MS-DOS and MS-Windows are either registered trademarks or trademarks of Microsoft Corporation in the
United States and / or other countries.

i386SX and i486SX are trademarks of Intel Corporation. in the USA.

e The information in this document is current as of April, 1997. The information is subject to change
without notice. For actual design-in, refer to the latest publications of NEC's data sheets or data
books, etc., for the most up-to-date specifications of NEC semiconductor products. Not all products
and/or types are available in every country. Please check with an NEC sales representative for
availability and additional information.

®* No part of this document may be copied or reproduced in any form or by any means without prior
written consent of NEC. NEC assumes no responsibility for any errors that may appear in this document.

* NEC does not assume any liability for infringement of patents, copyrights or other intellectual property rights of
third parties by or arising from the use of NEC semiconductor products listed in this document or any other
liability arising from the use of such products. No license, express, implied or otherwise, is granted under any
patents, copyrights or other intellectual property rights of NEC or others.

* Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of customer's equipment shall be done under the full
responsibility of customer. NEC assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information.

* While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor products, customers
agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To minimize
risks of damage to property or injury (including death) to persons arising from defects in NEC
semiconductor products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment, and anti-failure features.

®* NEC semiconductor products are classified into the following three quality grades:

"Standard", "Special" and "Specific". The "Specific" quality grade applies only to semiconductor products

developed based on a customer-designated "quality assurance program" for a specific application. The

recommended applications of a semiconductor product depend on its quality grade, as indicated below.

Customers must check the quality grade of each semiconductor product before using it in a particular

application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support)

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC semiconductor products is "Standard" unless otherwise expressly specified in NEC's
data sheets or data books, etc. If customers wish to use NEC semiconductor products in applications not
intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness
to support a given application.

(Note)

(1) "NEC" as used in this statement means NEC Corporation and also includes its majority-owned subsidiaries.

(2) "NEC semiconductor products" means any semiconductor product developed or manufactured by or for

NEC (as defined above).
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1. INTRODUCTION

1.1 Whatis idea-L?

A major problem in program development for single-chip microcontrollers is the increase in the number of software
development steps as the program size increases. One solution is to develop software assets (software libraries).
However, developing software assets takes time and effort. In addition, enabling their reuse by other programmers
demands more time and effort.

Thus, a library support tool loaded in the idea processor was developed. It is called idea-L (idea el). idea-L is
equipped with functions capable of producing software assets without undue strain on everyday software
development and easily applying these assets.

idea-L is an editor that runs on MS-Windows[ and requires the operating environment to be described later.
idea-L is an ordinary editor with an added idea processor and a library tool function. The name idea-L is the
combination of idea in idea processor and L for library tool, and embodies the expectation of "ideal software asset
management.”



1.2 Operation Overview of idea-L

Figure 1-2-1 is a block diagram of the overall idea-L system.

idea-L

Previously Idea Processor Section
written source

files

Listing

}

Grouping

!

Forming a
Hierarchy

The data file (.IDL) and source
files (.IDM) in the idea-L format
have hierarchical structures.

ASM

Abstracting
|
: 4
\ 4 -
|

Detailed Designm &

Source Files

—>

.C ASM ASM

Function Files ste

Personal Library File
Files collecting only the functions from the
library files which are used by source files

1S5

[ [
[

» PLB PLB

Library Files I
File arranging and storing each ~— _—
function

\ Library Control Section Compiler and Assembler

Figure 1-2-1. Block Diagram of the Overall  idea-L System

idea-L is a software development tool for NEC single-chip microcontrollers. It is broadly divided into an idea
processor section that has the functions from job management to program editing and the library control section that
has the functions from function registration to application.



1.3 Before Setting Up idea-L

The following environment is required to set up idea-L .

* Required environment
Hardware

Recommended Environment

NEC personal computer with an i486SX0 or newer CPU, IBM PC Series, or compatible machine
Minimum 5.6 Mbytes of memory

(At least 6.5 Mbytes for the high resolution mode)

Minimum 10-Mbyte hard disk capacity
Display with a minimum resolution of 1,024 x 768 dots
Mouse

Minimum Execution Environment
NEC personal computer with an i386SX0 or newer CPU, IBM PC Series, or compatible machine
(Function extension processor required in PC-98XL)
Minimum 3.6 Mbytes of memory
(At least 4.5 Mbytes for the high resolution mode)
Minimum 5-Mbyte hard disk capacity
Display with a minimum resolution of 640 x 480 dots
Mouse

Software
Japanese MS-DOSO Ver. 3.3D or later
MS-WindowsO Ver. 3.1 or later



1.4 Setting Up idea-L

Before beginning the setup, check the hardware, software, and idea-L specified in section 1.3, "Before Setting Up

idea-L."

1.4.1 Backing up the setup disks

Before starting the installation, to prepare for unlikely but possible problems, make backup disks of the original

floppy disks in the package. After creating the backup disks, use these backup disks in the installation that follows.
Store the original disks in a safe place.

A A

Use three floppy disks for backup.

Start Windows 3.1 and start File Manager.

Run the "Copy Disk (C)..." command in the "Disk (D)" menu.

When the command is executed, the dialog box for copying floppy disks appears. It displays the "Copy Source
Drive (S):" and "Copy Destination Drive (D):" items.

Specify the copy source and copy destination drives.

If the drive differs from the displayed drive name, click the arrow (1) displayed to the right of the drive name and
change the drive name.

Set system disk 1 of idea-L in the drive specified by "Copy Source Drive (S):". Click the “OK” button.

Similarly, back up system disks 2 and 3 of idea-L .

After making each copy, affix a label to the backup disk to prevent mix-ups.



1.4.2 Installation
The execution example reads idea-L from drive C: and installs the executable files in A:\nectools\bin, the help files

in A:\nectools\hlp, the sample programs in A:\nectools\smp, and auxiliary data in A:\nectools\doc. Windows is

immediately started.

1. Start the installation.
(1) Insert backup disk 1 in the floppy disk drive.
(2) Select "Run" in the "File" menu after selecting the Program Manager icon.

(3) Enter the following in the command line input.

= Run

Command Line:

|a:\selup_exe| ‘ Cancel

[] Run Minimized Browse_._

Ji

Figure 1-4-1. Specifying and Running a File Name

(4) Click the OK button.
After initializing the setup, the installer starts.

I NEC tools setup I

initializing setup...

Figure 1-4-2. Initializing the Setup



idea-L setup

=]
NEC sewp

% Welcome to NEC Setup Program.

Continue Exit

Figure 1-4-3. Welcome to NEC Setup

(5) To continue the installation, select "Continue."
To exit the installation, select "Exit."

2. Verify the installation.
(1) If the "Continue" button was selected, the following message appears.

= Install Product

This setup program will install

idea-L Screen Editor ¥3.30

Exit

Figure 1-4-4. Verifying the Installation

(2) After checking the installation, select "Continue."
(3) To exit the installation, select "Exit."



3. Specify the install directories.
(1) The dialog box for specifying the installation destinations appears.

@)
®)
(4)

(®)
(6)
@)

= Directory Option
Root Cinectools Need: 5216K Space: 432608K

eXecutabla file ‘ Cinectoolstbin
Help file ‘ Cinectoolsibin
Sample file ‘ Cinectoolsismplideal

(oo | (oo ]

Figure 1-4-5. Specifying Installation Destinations

After entering the install directories in the text boxes, select "Continue."

If "Back" is selected, the selection dialog for the installation item returns.

If "Original" is selected, the specified directories indicate the default directories. The root default for the
installation destination becomes \nectools of the drive on which Windows is installed. If the tools are
installed after they have already been installed, that root is used. If the root is edited, the directories below it
are linked and changed.

If "Exit" is selected, the installation exits.

Read the supplemental explanation since it is registered to an icon after the installation ends.

If a specified directory is not valid, the following message appears.

= Bad Path

Install directory drive/path provided is not valid.

Xinectools

Figure 1-4-6. Message for an Invalid Path



If there is insufficient disk space, an error occurs, and the following message appears.

fou do not have enough disk space in the destination
to install all of the required files.

Delete unnecessary files, or change install drive.

Figure 1-4-7. Message for Insufficient Disk Space

4. Specify the group registered in the Program Manager.
(1) The dialog for specifying the registered group name appears.

@)

®)
(4)

= Group Name

Specify the Program manager Group name to
register icons.

If the Group is not exist. it will be made
automatically.

Group: NEC tools]|

Continue ‘ Back Exit

Figure 1-4-8. Specifying the Registered Group Name

After entering the group name to be registered in the text box, select "Continue." If the specified group does
not exist, that group is created. If the specified group is already used and registered by the installer, that
group is used.

If "Back" is selected, the dialog for specifying the installation destination returns.

If "Exit" is selected, the installation exits.



5. Start to copy the files.
(1) If aregistered group is specified, the dialog to start copying the files appears.
(2) If "Continue" is selected, copying the files starts.

= File copy Start

If you press " Continue" button, installer will start the file
copy.

If you press " Cancel” button while copying files, you can
quit the installation.

But the directoriesffiles which have already been copied
are leftin the disk.

Back Exit

Figure 1-4-9. File Copy Start

If "Back" is selected, the dialog for specifying the registered group name returns.
If "Exit" is selected, the installation exits.

6. Copying the files starts.

= SETUP DISK #1

Source File:

AAMDEALEXE

Destination File:
CANECTOOLS\BINMIDEAL.EXE

0%

Cancel:

Figure 1-4-10. Dialog During File Copy




(1) If "Cancel" is selected during a file copy, the following message appears.

= Setup Message

Setup is not yet complete.

9 IT you quit now, this product
will not be correctly installed.

Quit the setup of this product?

‘ Yes

Figure 1-4-11. Setup Cancel Message

If "Yes" is selected, the installation exits.
If "No" is selected, the file copy restarts.

7. Exchange the media.

(1) When the following message appears, insert backup disk 2 in the floppy disk drive.

= Setup Message

® Please insert the disk [abeled
'SETUP DISK #2' into drive A:

Cancel

Figure 1-4-12. Exchange Disk Message

Similarly, when this message appears, insert backup disk 3 in the floppy disk drive.

8. The registered group and icon are created.

= Program Manager i
File Options Window Help
o Ak
|41
-

Figure 1-4-13. Creating the Registered Group
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9. The installation ends.
(1) The following message appears.

= Setup Successful

Installation is complete.

Figure 1-4-14. Setup Completed Message
(2) If"OK" is selected, the installation ends.

10. When the installer exits
(1) The following message is output.

= Setup stoped

Setup is not completed.
Exit

Figure 1-4-15. Setup Stopped Message

(2) If "Continue is selected, the dialog where exit was selected returns.
(3) If "Exit" is selected, the following message appears.

= Setup terminated accidentally

The product has not been properly installed.
You should run the setup program from scratch again.

Please consult your nearest NEC technical support department if
you need assistance to install this product.

Figure 1-4-16. Setup Error Termination Message

(4) If"OK" is selected, the installer exits.

11



1.5 A Look at idea-L Operation

First, let's start idea-L. Double click the "idea-L V3.1" icon in the Program Manager.

= Program Manager - | -

File  Options Window Help

T

idea Double click

1

V3,30

N
1

Figure 1-5-1. Start idea-L

As shown in Figure 1-5-2, the idea-L startup screen appears after the initialization screen.

Canurianht (CYV MET Carmaratian 4004 40407

= idea-L - | N
File Edit Layer Jump Library ©Options Window Help
> ;Titled T
> :8ub Titlew Startup screen =
* [ECF]
+
A -+
| [evER| CREs| P e | ]

Figure 1-5-2. The idea-L Initialization Screen and the

12

idea-L Startup Screen



The editing window for editing the source program opens.
Next, we will end idea-L. Click the File menu.

== e v | -~

File Edit Layer Jump Library Options Window Help

> Click 1
> joub Titled
* [EQF]
+

Figure 1-5-3. Click the File Menu

Since the pull-down menu for file appears, click the "Exit idea-L" command.

Edit Layer Jump Library Options Window Help
New... o
Open... [CTRL]HO]
Insert 2nd Layer File...
Close

Save [CTRL]HS]
Save As...
Save Source File...

Print... [CTRLI+[P]
Printer Setup...
¥
£ Click d
Exit idea-L. Untitledl 1 3

Figure 1-5-4. Exit idea-L

idea-L exits.
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2. TUTORIAL
This chapter describes the application of idea-L by using a sample program as an example.

Times font text in the balloons used in the figures in this chapter indicates a user action. Helvetica indicates an

explanation.

User action Explanation

Press the key. This is displayed.

Figure 2-1. Text Characters in the Balloons
2.1 Idea Processor Functions

2.1.1 Now, let's try it!
Open the sample program. The sample program is nectools\smp\ideal\example on the drive where idea-L was

installed.
To open the sample program, click on the "Open..." command in the "File" menu. The "Open" dialog box appears,

so double click "examplel.id1."

idea-L

Edit Window

Layer Jump Library Options

Open... [CTRL]HO]
Insert 2nd '\

Close

er File...

roToDl 1arel

= Open
File Name: Directories:

I*_idl c:y._Asmplideal\example

o :

examplel idl
example?.idl

= nectools

smp
Double click. ideal
[ Read Only

£ example

List Files of Type: Drives:
idea-L File (~idI) |£| |E=cap 1]

Figure 2-1-1. Open the File Menu
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Open Examplel. Examplel specifies the mechanism control section for a CD changer. Figure 2-1-2 shows the
specification of the mechanism control section. Figure 2-1-3 shows the name of each part of the CD changer.

File Edit Layer Jump Library Options Window Help

= 18 D EA ! = ! [ [) le

> ;CD Changerd s
> ;Mechanism control sectiony

* kWhen it insert a magazine, move plickup to position
;When it insert a magazine, it take out the disk of
;When it insert a magazine, set the pickup to the dj
¥
;When searching the next disk though there isn't
;When searching the next disk though there isn't
;When searching the next disk though there isn't
;When searching the next disk though there isn't
;When searching the next disk though there isn't
¥
;When it prowved that a disk doesn't enter a magazing
;When it proved that a disk doesn't enter a magazinsg

s Whorn 1t rmyrmrod thaot o o Adelr Accern't o orntor o o mwmocowim

T | |mmBLEL.IL| 1] 3

(T N VI
AT F T}
i T o T o T s B a1

Figure 2-1-2. Specification of the Mechanism Control Section of a CD Changer

= Magazine

Disk

—2 4

==

C=-

Figure 2-1-3. Internal View of the CD Changer
Normally, when writing the specification, the specification for each operating condition is assembled. However,

when writing the program, each action is organized and programmed. The reason is the viewpoints of the
specification writer and the programmer differ.

16



2.1.2 Anidea processor?!

The idea processor is a tool for organizing and abstracting the ideas in a list. The cycle of the thought process
apparent to people, such as listing, grouping, forming hierarchies, and abstracting ideas, is supported. Program
development closely resembles the thought cycle of people in terms of organizing the specifications (idea), grouping,
forming hierarchies, and abstracting.

Abstraction becomes one idea and derives broader abstractions. The contents of an abstracted program become
a hierarchical (structured) module that is easy to reuse. If the interface of this module is standardized by the real-
time operating system, it can be registered and managed as one independent function or task.

Based on this idea processor function, idea-L is not simply an editor used in the program creation process in
software development, but becomes a tool that can be integrated and used from the upstream specification testing
process to the program creation process.

In addition, there is a function in this idea processor to make large programs easy to read. idea-L omits the
display of the lowest level (program) on the editing screen and displays the comments expressing the algorithm in a
hierarchy. Furthermore, only the topmost level (abstracted module) can be displayed.

Generally, it is difficult to grasp the entire process flow on one screen for a long assembler program. However,
idea-L can display only the topmost level in order to understand the process flow on one screen, and can display
only the required portions in detail for editing. These functions indirectly contribute to better production efficiency in
software development.

Listing

Grouping

Forming a
Hierarchy

Abstracting

Detailed design

Figure 2-1-4. |dea Processor Functions
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2.1.3 Grouping

Now, we will return to the explanation of examplel.

Although there are various viewpoints about how to organize examplel, we will first divide the actions of examplel
into the pickup and the magazine.

Therefore, the lines related to the action of the pickup are collected at one location.

Line 1 is a line related to the pickup. The next line related to the pickup is line 3. Therefore, we will move line 3
between lines 1 and 2.

If the mouse cursor is moved to the first character "*" in line 3, the shape of the mouse cursor becomes ﬁ Press
the mouse (hold down the button) at the position where the mouse cursor became ﬂ The mouse cursor changes to
®) to point to the line. In this state, drag the mouse between line 1 and line 2 (move the mouse while pressing the
button) and drop the mouse at that position (release the button). Line 3 is moved between lines 1 and 2.

= idea-L n o

File Edit Layer Jump Library Options Window Help

CANECTOOLS\SMPAIDEALEXAMPLE\EXAMPLET.IDL

> :CD Changert
> ;Mechanism control sectiony
* |When it insert a magazine, move pickup to position
* ;When it insert a magazine, it take out the disk of
% ;When it insert a magazine, set the pickup to the d

- . ﬁxt disk though there isn't a ¢
,m.PJrJSJSJS aﬁf.'?'f,ﬁ?ﬂt'?ﬂ:: mext disk though there isn't a d

— idea-L H -

File Edit Layer Jump Library Options Window Help

CANECTOOLS\SMPIDEALEXAMPLEMEXAMPLET.IDL

D

control sectiony
* pWhen it insert a magazine, move pickup to position

* ;When it insert a magazine, it take out the disk of
it insert a magazine, set the pickup to the df

* ;lhen searching the next disk though there isn't a d
* ;When searching the next disk though there isn't a d

— idea-L

File Edit Layer Jump Library Options Window Help

> ;CD Changeri
> jMechanism control sectiont

& a magazine, move pickup to position

nagazine, the pickup to the dj

magazine, it take out the (

w [

FHiEm A AneeEE The line is moved.

;When searching the next disk though there isn't a
;When searching the next disk though there isn't a

+ % o+
-

Figure 2-1-5. Moving a Line
Similarly, we will move the lines related to the pickup to one location. There is also a method to visually check

and move the contents of each line. However, the method to be used here uses the string search of idea-L to move
the lines.

18



First, as shown in Figure 2-1-6, use the mouse to specify the character range of "pickup” in line 2. Next, click the
"Find String..." command in the "Edit" menu. This will display the "Find String" dialog box. Insert "pickup" which is
the string in the specified range in the "Find What" text box. Click the "Find Next" button. The string of "pickup” is
searched for in line 3 and later lines.

= idea-L ﬂ -~

File Edit Layer Jump Library Options Window Help

CINECTOOLS\SMPIDEALEXAMPLEAEXAMPLET.IDL (Changed)

control sectiony [Click on the left side of the string]

it insert a magazine, move pickewet0 position of the first dis
it insert a magazine, set the bi@p\to the disk of an object
it insert a magazine, it take[

An insertion point appears. ] from ;

~

File Edit Layer Jump Library Options Window Help

=

CANECTOOLS\SMPUDEAL\EXAMPLE\EXAMPLE1.IDL (Changed) Hil
control section¥ [D!%themouse to the right. ] ]
it insert a magazine, move pickup t© position of the first dif

it insert a magazine, set the the disk of an object
it insert a magazine, it take out The string is highlighted. -om - 4

Layer Jump Library ©Options Window Help
— Undo - Move [Ctri]+[Z]
cut [CHri]+[X] t

canl Gopy [Ctrl+{C]

it 1 Jmage Copy m of the first di
it 1 dizk of an object
it 1 pelete [Del] if an object from
sear| Grouping by key word... | disk, it take off
M Find String... [CTRLI+[F] g;slé, put atimk
"4 Find Upward [SHIFT]+[F5] e BOVE T M

~

Find What: |

Enter the string in the
specified ran ge.

Ci Up

tch Whole Word Only
x Match Case

® Down

[" Searching Special Characters

Help

Figure 2-1-6. Searching for a String Based on a Range Specification
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Since "pickup” is searched for and is highlighted, move to that line.

Jump Library Options

Window Help

Layer

to position of the first disk.+
kup to the disk of an object.d Found the string in the
the disk of an object from a magaj gggrch

ere isn't a disk, it take off |spRefdMls] from the disk.+

e dsntt oa Ai=sk. ritoa Adisk odinto oa mamarine b

Layer Jump Library Options Window Help

> ;CD Changer+
> jMechanism control sectiont
;When it insert a magazine, move pickup to position
» * ;When it insert a magazine, set the pickup to the d
4\ = it insert a magazine, it take out the disk of
+*
+*

arching the

separchinm the

Move to the line
containing pickup.

Figure 2-1-7. Successful String Search
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A search string that was specified once is remembered until the range is specified again.

Click the mouse at the beginning of the line at the beginning of the search. The insertion point (cursor displayed

at the position displaying the character being input) is moved to the beginning of the line.
Next, click the "Find Next" button in the "Find String [Editing]" dialog box.

This will search for the string "pickup"” after the insertion point. If the string exists, that line is moved to.

—

File Edit Layer Jump Library Options Window Help

; ntrol sectiony
s

PWhen it insert a magazine, move pickup to position
JJfhen it insert a magazine, set the pickup to the d
The insertion point the next disk though there isn't a {
appears. a magazine, it take out the disk of

* :lithen =earcrhind_the newt di=k thonoh there isn't a

— Find String [ Editing ]

Find What: | pickup

The search string is

remembered. tch Whole Word Only  |_=
P X Match Case
® Down

[C Searching Special Characters

= ... B
File Edit Layer Jump Library Options Window Help
GANECTOOLS\SMRIDEALYORGIEXAMPLE.IDL (Changed) n—l

kup to position of the first disk.¥

there isn't a disk, i1t take off pickup from the disk.+
out the disk of an object from a magazine.+

pickup to the disk of an object.#

, Successful search. ‘
there isn't a d 0 4 magazine.y
there isn't a disk, move the to position of the disk g

there isn't a disk, it take out the disk of an object from a
there ian't a disk. set the nickin to the disk of an obiect.

Figure 2-1-8. Repeat Search for the String

If the search is successful, that line is moved to. Similarly, move all of the lines related to the remaining pickups.
If all of the lines have been moved to, click the "Cancel" button in the "Find String" dialog box. The "Find String"

dialog box exits and disappears from the screen.
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Edit Layer Jump Library Options Window Help

> ;CD Changer¥
> Mechanism control sectiond

* ;When it insert a magazine, move pickup to position

* ;When it insert a magazine, set the pickup to the dj

;When searching the next disk though there isn't a (¢

:When it insert a magazine, it take out the disk of

*

*

¥

* :When

searching the next disk though there isn't a d
searching the next disk though there

* :When

* :ithen searching the next disk though there
Move the pickup
line.

= idea-L v | -

File Edit Layer Jump Library Options Window Help

= CANECTOOLS\SMPIDEALEXAMPLEAEXAMPLE.IDL (Changed) vlA

> ;CD Changery ld
» ;Mechanism control sectiont

* ;When it insert a magazine, move pickup to

;When it insert a magazine, set the pickup

;When searching the next disk though there

;When searching the next disk though there isn't a

;When searching the next disk though there isn't a

;When it proved that a disk doesn't enter a magazi

it proved that a disk doesn't ent a magazi

isn't a ¢

positio —
to the
isn't a

Fa =

*
*
*
*
*
* :When
*
*
*
*
*
*

Flithen
Flithen
Flithen
FWhen

Flihen
il

it
it
it
it
it

pushe the
pushe the
pushe the
pushe the
pushe the

play key,
play key,
play key,
ejct key,
ejct key,

The lines related to the
ickup were collected.
=

set = r
it take off pickup fr
return the pickup to

| EXAMPLEL.IDL | 1

= Find String [ Editing ]

Direction——
C Up

® Down

[ Match Whole Word Only

Find What: Ipickup

X Match Case

[~ Searching Special Characters

Help

Figure 2-1-9. Moving All of the Lines Containing Pickup
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2.1.4 Forming a hierarchy

When grouping is completed, next the hierarchy is formed. Forming a hierarchy adds a line for naming each
group and indents the entire group contents.

First, click the mouse at the end of the first line in the group. The insertion point appears at the end of the first
line. After pressing the "HOME CLR" key to move the insertion point to the beginning of the line, press the return

key. A blank line is inserted before this line. The comment statement naming the group is entered in this blank line.
Enter "; pickup" and "; magazine" at this position.

Edit Layer Jump Library ©Options Window Help

> ;CD Changert#
> :Mechanism control se

* ;When it insert a magaZLne |move pickup to position

* ;Whep it dinsert 2 ma t the pickup to the d
* :Whe The insertion point appears.  Jthough there isn't a d

idea-L
Edit Layer Jump Library Options Window Help

CANECTOOLS\SMAIDEALEEXAMPLESEXAMPLEL.IDL (Changed) ﬂil

> :CD Chay Press the "HOME CLR" key.
> ;Mecharrsm control sectiont

cd Fﬁggg\}t insert a magaZLHe, move pickup to position

) , set the pickup to the d
The insertion point moves to isk though there isn't a g
the beginning of the line.

=

idea-L H —

File Edit Layer Jump Library Options Window Help

CANECTOOLS\SMPAIDEALEXAMPLEAEXAMPLEL.IDL (Changed)

> ;CD Changerd
> 7MEC+Press the return key. ]
- +—-gsert a magazine, move pickup to position
Insert a ablank line. sert a magazine, set the pickup to the d

* ;When searching the next disk though there isn't a ¢

Edit Layer Jump Library Options Window Help

> :CD Changerd
> :Mechanism control sectiont

e, move pickup to position
e, set the pickup to the d
disk though there isn't a g

Figure 2-1-10. Adding Comment Lines
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After adding the line naming the group, all of the grouped contents are indented.

First, specify the range of lines related to pickup. Press the mouse at the end of the first line and drag it down to
the last line in the pickup, and then release the button. After the range is specified, move the mouse cursor to the
beginning of the line of the lines specified in the range (any line will do) and press it. Since the mouse cursor
changes to ﬁ? drag to the right and drop.
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= ide

File Edit Jump Library Options

= CANECTOOLS\SMRIDEALEXAMPLEV\EXAMPLET.IDL (Changed)

= :CD Changert¥
> iMechanism control sectionid
*

Layer Window Help

+ o+ IEBEEEEEE

sWhar i+ dneart o maonasina it talka At thae Aizl ~f W

= idea-L

File Edit Layer Jump Library ©Options Window Help

= :CD Changert¥

> iMechanism control sectionid
*

sWhar i+ dneart o maonasina it talka At tha Adsl ~F

idea . -

File Edit Layer Jump Library ©Options Window Help
CANECTOOLS\SMPIDEALEXAMPLEAEXAMPLELIDL (Changed)

= :CD Changert¥ Lo .
> pEEhERLE 68 The beglnnlngngf thci Ilwe
> pickupvi changes from "*" to ">. I

* ;When it insertga m zine, mo

Drag to the right, '

sWhar i+ dneart o maonasina t+aka At +tha Adielr ~F

Figure 2-1-11. Selecting Multiple Lines and Moving One Level Down
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The lines in the specified range are indented to the right. The character at the beginning of the line "; pickup"
changed from "*' to ">." This symbol means that the contents indented in the lines of "; pickup" are one level down.
Therefore, the line having a lower level is called the header. The line "; pickup" is the header for all 12 lines
(including the blank lines) related to the pickup.

Similarly, the parts related to the magazine are entered in the level below "; magazine."

We will form the magazine hierarchy by only operating the keyboard without using the mouse.

Press the [SHIFT]+ [1] keys to position the insertion point at the position shown in Figure 2-1-12 and specify the
entire range of the magazine. Next, press the [SHIFT]+[CTRL]+ [-] keys. The specified range moves to the lower
level.

imagazine+

;ihen 1t insert a magazine, 1t take out the disk of
The insertion point appears next disk though there isn't a g
P ?P DInext dizk though there izn't a g

;wWhen 1t proved that a disk doesn't enter a magazing
;When 1t proved that a disk doesn't enter a magazing
;When 1t pushe the play key, put a disk into a magag
;When 1t pushe the play key, 1t take out the disk of
;wWhen 1t pushe the ejct key, put a disk into a magag
;When 1t pushe the ejct key, 1t ejct magazine from
[EOF]

o S I " S - 3

+

-
| | [ExamMELEL.IDL [ 1 21

s

;magazined

to specify the range.

Pressthe[SFﬂFT]+[l]ké;%]

i

L
> ;magazinet
* en i

Press the [SHIFT]+[CTRL]+ |
_lkeys

i

| ExaMPLEL. IDL |

Figure 2-1-12. Completing the Hierarchy
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2.1.5 Forming another group and hierarchy

Forming the groups and hierarchies is usually not finished in one try. Even in examplel, if the lines for pickup are
examined, detailed classifications are still possible. For example, subdivisions can be made into the following four
actions.

+ Move the pickup to the disk position.

+ Set the pickup on the disk.

+ Take the pickup off the disk.

+ Return the pickup to the home position.

Therefore, the lines related to the pickup can be divided into four types. Let's regroup the lines related to the
same action.

Order with the lines for moving the pickup to the disk position in one group followed by the group for setting the
pickup on the disk.

Layer Jump Library Options Window Hé

Move the lines and
collect into one group.

anism control sectiond
pickup¥
»* ;When it insert a magazine, move pickup to posit

* ;When it insert a magazine, set the pickup to th
;When searching the next disk though there isn't
;When searching the ] though there

moving the pickup
into one group.

*
-
* :When searching the next disk though there isn't
* ;When it proved that a disk doesn't enter a maga

Com o O o o o o

Edit

IE CANECTOOLS\SMPD EALVORGAEXAMPLET.IDL (Chag
> ;CD Changer¥

> j;Mechanism control section¥

> ;plckup¥

* ;When 1t insert a magazine, move pickup to posif
* ;When searching the next disk though there isn'f
* ;When 1t insert a magazine, set the pickup to th
* ;When searching the next disk though there isn'f
* ;When searching the next disk though there isn'f
* ;When it proved that a disk doesn't enter a mags
*
*
*
*

Layer Jump Library Options Window Help

Collect the lines for setting
the pickup into one group.

:When 1t proved that a disk doesn't enter a mags
;When 1t pushe the play key, it take off pickup
}When g o] rey the pickup

;When 1t pushe the play key, set the pickup to g
he the ejct key, it take off pickup
he the ejct key, return the pickup f

Y

r
r

CIIect the lines for
moving the pickup
into one aroup.

Figure 2-1-13. Collect the Lines Related to Moving and Setting into One Group

27



The problem of whether multiple lines can be moved may be encountered during grouping. In idea-L, multiple,
consecutive lines can be moved.

Figure 2-1-14 is an example of moving multiple lines.

First, press the mouse at the beginning of a line in the specification range of multiple, consecutive lines to change
the mouse cursor toﬁ?. Drag and drop this at the top. This moves multiple lines.

Drag and drop at this
position.

it insert a magazine, set the pickup to th)
searching the next disk though there isn't
it pushe the play key, set the pickup to t

searching the next disk though there isn't
it ] E k ' r a maga
i , it t C pickup
, it take up

;When i1t insert a magazine, set the pickup to th
;ihen searching the next disk though there isn't
;When it pushe the play key, set the pickup to €
" 1

i i 1

n 1t

a

Multiple lines are
moved.

;when searching the next disk though there isn't
;When it pushe the ejct key, it take off pickup

o oo A Y ot o+ A

File Edit Layer Jump Library Options Window Help

> :CD Changerid
> (Mechanism control sectiond
> ;pickupd

* ;when it insert a magazine, move pickup to posit
;When searching the next disk though there isn't
iWhen it pushe the play key, move the pickup to
¥
iWhen it insert a magazine, set the pickup to th
;When searching the next disk though there isn't
;When it pushe the play key, set the pickup to t
¥
;When searching the next disk though there isn't
;When it proved that a disk doesn't enter a maga
iWhen it pushe the play key, it take off pickup
When it pushe the ejct key, it take off pickup
¥
;When it proved that a disk doesn't enter a maga
;When it pushe the ejct key, return the pickup t

EE T - R S R I I A

oy
> jmagaziney +

«!! -
[ | | ExaMPLEL.IDL| 1 20

Figure 2-1-14. Moving Multiple Lines and Completing the Grouping
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If the internal grouping for the pickup is finished, the following hierarchy is made in the same way.

The headers become ";move," ";set," ";take off," and ";return." Form the hierarchy shown in Figure 2-1-15.

File Edit Layer Jump Library Options Window Help

> ;CD Changert¥
> ;Mechanism control section
> rmove

Drag to the right
and drop.

;When it insert a magazine, set the pickup to th

~

E idea-L ﬂ -

File Edit Layer Jump Library Options Window Help

E CANECTOOLS\SMRAIDEALDEXAMPLE\EXAMF L {Chanaed] ‘l
> ;pickupt Finished Detailed |
> jmove ¥ Grouping and Forming
* ;When it insert a magazingthe Hierarchy

* ;When searching the next disk though there i
* ;When it pushe the play key, move the pickup
* 4

> rsetd
* ;When it insert a magazine, set the pickup t
* ;When searching the next disk though there i
* ;When it pushe the play key, set the pickup
* 4

> jtake offé
* ;When searching the next disk though there i
* ;When it proved that a disk doesn't enter a
* ;When it pushe the play key, it take off pic
* ;When it pushe the ejct key, it take off pic
x4

> jreturny

;liithen

* 2ifhen

ot |
- | | |[=memmi.mn| 1] =zt

Figure 2-1-15. Completing the Hierarchy for the Pickup

29



2.1.6 Abstracting
The headers were formed in the hierarchy. By double clicking the mouse on a header, the lower level is closed
(hidden).
By double clicking the mouse on the header with a hidden lower level, the hidden lower level opens (appears).
This closed state is called an abstraction in the idea processor.

idea-L

File Edit Layer Jump Library Options Window Help

* ;When it insert a magazine, set the pickup t
The Iovyer level .relate.d * ;When searching the next disk though there i
to moving the pickup is * ;When it pushe the play key, set the pickup
hidden. * ok

m itake offy

* ;When searching the next disk though there i
* :When it nroared that 2 Adisk dnesn't antar a

Figure 2-1-16. Closing the Lower Level
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Let's only operate the keyboard and not use the mouse. Move the insertion point to the header and press the
[CTRL]+[-] keys. The lower level of this header is hidden. Press the [CTRL]+[*] keys when the insertion point is
placed at a header with a hidden lower level to open the hidden lower level.

Similarly, hide the lower level for the other headers.

Layer Jump Library Options Window Help

> :CD Changeri¥
> jMechanism control sectiont
> pilcku
Fopm
> ;setly
* ;When it insert a magazine, set the pickup t
* ;When searching the next disk though there 1
* ;When it pushe the play key, set the pickup
o4
> rtake off¥
* :When searchinag the next disk thouch there 1

Move the insertion point. J

Edit Layer Jump Library Options Window Help

CANECTOOLS\SMRIDEALEXAMPLEAEXAMPLE.IDL (Changed)

> ;CD Changert¥
> jMechanism control sectiony

> iplckup¥ Ipress the [CTRL]+[-] keys]
> ormove
> isetd
> ;tak .

» ,The lower level is hidden. disk though there i

sWhen 1t proved that a disk doesn't enter a

*
* ;When it pushe the play key, it take off pic

L T I R TR S S S g N | SR | SRy T

Layer Jump Library Options Window Help

> ;CD Changer¥
> jMechanism control sectiond
> rpilckup#
Jmove ¥
;seti
itake off¥

;returnfy
. | All of the lower levels

> rmagazined are hidden.
* ;When it insert a magazine, it take out the disk

W

WO

Figure 2-1-17. Completing the Abstraction

By displaying only four lines for the pickup as shown in Figure 2-1-17, the contents are organized and abstracted.
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2.1.7 Editing practice
Finally, grouping, forming a hierarchy, and abstracting for the magazine are performed in essentially the same way
as for the pickup. Try to abstract the entire mechanism control section.

> ;magaziney

;When 1t insert a magazine, it take out the disk
;When searching the next disk though there isn't
;When 1t proved that a disk doesn't enter a maga
;When 1t pushe the play key, it take out the dis
¥

;When searching the next disk though there isn't
;When 1t proved that a disk doesn't enter a maga
;When 1t pushe the play key, put a disk into am
:When 1t pushe the ejct key, put a disk intc am

¥ o
;When 1t pushe the ejct key, it ejct magazine fr Ewcnngthe
[EOF] \‘magazme

Drawer action

L T R I R

Figure 2-1-18. Grouping the Magazine

> jmagazine :'
> rtake outy
* ;When it insert a magazine, it take out the
;When searching the next disk though there 1
;When it proved that a disk doesn't enter a
;When it pushe the play key, it take out the
¥
> ;put intod
* ;When searching the next disk though there i
* ;When it proved that a disk doesn't enter a
* ;When it pushe the play key, put a disk into
* ;When it pushe the ejct key, put a disk into
o
> jejecty
* ;When it pushe the ejct key, it ejct magazin
* [EQF] 1

ERE

Figure 2-1-19. Forming the Magazine Hierarchy

= idea-L u -

File Edit Layer Jump Library Options Window Help

= CANECTOOLS\SMRIDEALEXAMPLEAEXAMPLET.IDL (Changed) v| -

> ;CD Changer¥ kel

> ;Mechanism control sectiont H =
> ipickup¥ Abstraction

> pmoved Completed
> rosetd

> ;take off+4
> rreturnid

> ymagazine
> rtake outy
> ;put intoy
> teject[EOF]

= idea-L ﬂ -

File Edit Layer Jump Library Options Window Help

= CANECTOOLSA\SMRAIDEALEXAMPLEAEXAMPLET.IDL {Changed) v| -
> ;CD Changerid L
> (Mechanism control sectiond

> ;pickupt More Abstraction
> ;magazine [EOF]

Figure 2-1-20. Completing the Abstraction
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2.1.8 Saving to afile
This step saves a file that was abstracted by the idea processor.
First, click the "File" menu. When the pull-down menu appears, click the "Save" command.

File Edit Layer Jump Library Options Window Help
Ek CANECTOOLSYSMPIDEALEXAMPLEAEXAMPLET.IDL (Changed)

> ;Mechanism control sectiond
> ipickup¥
> imagazine [ECF]

Edit Layer Jump Library ©Options Window Help

New... XAMPLE1.IDL (Changed) x|«
[CTRL]4[0]

Open... T
Insert 2nd Layer File...
Close

Save As... %
Save Source File... m

Figure 2-1-21. Click the File Menu
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If you want to save under another file name, click the "Save As..." command in the pull-down menu. When the
"Save As" dialog box appears, enter the file name in the text box and click the "OK" button. In this case, this
example saves "examplel" with the file name "ex11". Try this and see.

Edit

Layer Jump Library Options MWindow Help

New.. XAMPLE1.IDL (Changed)
Open... [CTRL]H O]

Insert 2nd Layer File...

Close

Save [CTRL]HS]

Save Source File... g
PO Click.

= Save As
File Name: Directories: 0K
ex11.idl cA. \smplidealtexample
Enter the file name for | 1E% o :j Click.
saving. = nectools
= smp | Help
= ideal
&= examnble

[C Text File
[T Screen Image

List Files of Type: Drives:
idea-L File (x.idl) |£| [ = c:ap E

Figure 2-1-22. Saving With Another Name
This ends section 2.1, "ldea Processor Functions."

Before starting section 2.2, "Library Functions," click the "Close" command in the "File" menu to exit the window
used in section 2.1, "ldea Processor Functions."
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2.2 Library Functions

Typically, when a programmer uses libraries, he begins by reading a thick manual. However, this task does not
demand completely remembering the library functions. Usually, the programmer only remembers the keywords
(sometimes, the entry location).

If this task is performed efficiently, the programmer looks up the keyword when needed and can check unclear (or
unknown) function data.

However in this task, if the programmer uses this function any number of times in software development, he
becomes able to use this type of operation without referring to the manual.

Therefore, the library functions are not necessarily required tools when the functions are included. There are no
problems even if functions are directly included in the source file. The library function is a tool that supports the
programmer's knowledge.

Section 2.2, "Library Functions," describes the creation, registration, and use of functions by using an example
(CD changer program using the 78K/0 assembler language).
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2.2.1 Creating a function

A function will be created. Since functions are being written, a function will be completed as the sample program.
The sample program is nectools\smp\ideal\example.

Click the "Open" command in the "File" menu. Since the "Open" dialog box appears, click the function file (*.fnc)
in the "List of Files of Type" drop-down list. The list of functions in the list box appears, so double click "pick_up.fnc."

File Name: Directaries:
It_i[" c:\._\smplidealiexample
C |
ex11.idl + = oy +
examplel.idl [= nectools
example. idl Ersmp
= ideal
#= example
= [T Read Only
+
List Files of Type: Drives:
Function File (*.fnc) + I c: ap |$I
idea—L File { [+
‘Function File

Library File (~.ilb.* lif

i ﬁ@

= Open
File Name: Directaries:
Ipick_up.fnc ch.Asmpiideal\example
—— -
[ nectools
=
[ Double click.
| =t
[T Read Only
List Files of Type: Drives:
Function File (*.fnc) EI I Ec: ap |£I

Figure 2-2-1. Open a Function File
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pick_up.fnc is read. Its contents are divided into three windows and opened.

File Edit Layer Jump Library Options Window Help

B Function - CANEGTO 0L S1SMPIDEALExAMPLIESIE B R R

Tl — e ol S
* pick_up MACROK Function Editing Window =

> :The definition of the CONStant for the action Of picky q
* 4 Argument Editing Window [T

> :The program of the macrod
" oV ax, !

w

" oV de, axt
" oV ax,
+ call ! _pick_uph
+ ENDH[EOF]
+
+ -+

= |Description - C:\NECTOOLS\SMP\IDEAL\EXAM‘ 'l S

Descriptionk
> pick_upk
S Titlek Description Editing Window

> Explanation of the actiond
> Explanation of the macroh

> Explanation of the argument
> Hint[EOF]

MWW Y VY Y Y Y Y YW WYY YW WY Y Y

1+

g -+
[ | over c

PICK_UP.FNC | 1] 2

Figure 2-2-2. Open State of a Function File

The function is described before writing the function.

A library file function is described in an assembler language macro.

When the user describes the function (macro) in a program and executes the "Save Source File..." command, the
source file and the personal library file are created. The personal library file is an abstraction of the function body
used by the program from the library file. When writing a function, the macro body, arguments, and function
description are written.

idea-L Screen

;The section of definition¥
* name testd
* work dseyq at Ofeelh¥
# CD_ID: ds 1y

jMain routine+
* cseg ¥
* start:d
* pilck up move,CD ID P#
* pick up _put,cD_ID P#y
* pick_up _release,CD_ID ;~#CD_CHG.ILEV
* br Istarty

&Execute the "Save Source File..." command.

Assembler file ((ASM)

* | ~~C: \NECTOOLE, SMEY IDEALY EXAMPLE Y EXAMPLEZ , IDL
* ;8ub Titled
* ;The section of definitiond
* 5 INCLUDE (C:\NECTOOLS\SME\IDEAL\EXAMPLE\EXAMOOOL. PLE ) o Personal library file (.PLB)
* name testd
* work dseg at Ofeelhd * pick_up MACRO, action, CD_number
* 0D ID:  ds 14 * ;The definition of the constant
* ;Main routine¥ A Lol e 14
* cseg ¥ * _put set 2k
* atart: 4 * _relsase set 3%
* _remove set 4
*
* ;The program of the macro
* Mo W ax, 1CD_numbsrf
* mae v de,ax'
* MO ax, factiond
& call L_pick_upd
* ENDM¥

Figure 2-2-3. Function Structure
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The "pick_up" function is a macro that calls the pickup subroutine of some CD changer. The descriptions related
to the arguments are still not in this macro. The argument relationships are described to complete the function.
The input conditions of the pickup subroutine, "_pick_up," are:

Input conditions of the "_pick_up" subroutine

Dummy Argument Contents
action ax « 1, Move the pickup.

2, Set the pickup.

3, Release the pickup.

4, Return the pickup to the home position.
CD_number de — CD number

First, as shown in Figure 2-2-4, describe "action" in the first dummy argument and "CD_number" in the second
dummy argument.

= idea-L

File Edit Layer Jump Library Options Window Help

S8 Function - CANECTOOLSASMPIDEALEXAMPLL 'l - ||{ = |Argu

[ Fumctiont +lI pick_up
% pick_up I{ACRD‘ action,CD_numberf ‘ = = b
» ;The definition of the constant of picky—— =
* 4 Input | > b
> ;The program of the macro# =k
* WOV ax, 4 =
* WOV de, axt =4
* WaRFTT ax, #+ =k
* call ! pick upt = f
* ENDM[EOF] =4
= f
3 = f
= b
= |Description - CANECTOOLS\SMPUDEALEXAM[ = [ 2] 7|

Figure 2-2-4. Setting the Dummy Arguments
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Next, the side that accepts the arguments in the macro body is described. Describe as shown in Figure 2-2-5.

— idea-L
File Edit Layer Jump Library Options Window

Function - CANECTOOLS\SMPAIDEALEXAMPLI “MNl =
= Functiont + k-
* pick up MACRO,action,CDh mumberd =
» :The definition of the constant for the action of picky—
* |
» ;The program of the mac
. movw x| CD_mumber|
* WO de ,axt
© wow ecseuiod e |
* call | pick upé
* ENDM[EOF]
| + |
« | -+

| = [Description - CANECTOOLSISMPADEALEXAM] = | « |
Figure 2-2-5. Argument Description

This completes the descriptions of the argument portion in the function editing window.

Next, the argument editing window is set.

While returning again to the description of the function contents, there are four types of actions in this pickup.
These actions are passed as action numbers via the ax register. However, when a function is called in a program, in
order to make the meaning of the number indicating the action easy to understand when viewed later and due to the
increasing possibility of input errors, the action itself is described by a string constant that exactly represents it and
not by directly describing a numerical value. Although this will be described in detail in section 2.2.3, "Using
functions," there are menu functions to select the argument candidates of the function in the browser editing window
of the library. The argument candidates are set in the argument editing window.
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ons Window Help

AMPLE = | = ||| = U el IRl ~ | ~
#lE bick upt +
== o an::tin:-n# =

Lon of pickl— [

= CD numherlr
r1mgumen;:§t\\¥j]
>
N i\msplayed in magenta
= b
=k
= b
=4
3 =4

=4

-r =k

xam[+[=]f 7,
|A = 1-

Figure 2-2-6. Click the Argument Editing Window

As shown in Figure 2-2-7, four types of actions are described in the first argument, action. Nothing is described in
the second argument, CD_number.

S - -

tions Window Help

PN IR SR |l Argument - CANECT O (RS

*ll- pick_upt +
= > action =
tion of pickil— 5 3 -
W
* releasel
7 remnvellr
= CD
x4

+

-

WO W W W W
4= A o R o o A

\Ev Akl - |lal
Figure 2-2-7. Description of the Argument Candidates
When the arguments of the function are set in the browser editing window, they can be selected from these four

types. The next section converts a string into a numerical value. The SET pseudo-instruction converts a string into a
numerical value in the assembler. Now we will use this.
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Specify the range of the four lines input in the argument editing window by selecting multiple lines as in section
2.1.4, "Forming a hierarchy." After specifying, press the [CTRL]+[c] keys to copy to the clipboard. Next, click the
function editing window, press the [CTRL]+[v] keys at the position in Figure 2-2-8, and paste the contents of the
clipboard.

— v | A~

File Edit Layer Jump Library Options Window Help

Bl Function - CANECTOOLS\SMPIDEALEXAMPL (R R L SRSt M
Functiond + pick_upk +
* pick_up MACRO,action,CD nuwbert = > actiont =
> :The defi action of pickie by e
* b Press [CTRL]+[v]. ]E
> :The prograll 0L CHe DAcrof
* novy ax, | CD_rmmber 4
: o :E::;‘itiom ‘ After specifying the range,
@ call ! pick_upk press [CTRL]+[c].
* ENDH[EQF] =
=k
s =k
}
« | i -
}
= |Description - CANECTOOLSISMPUDEALIEXAM| = [ <]l |
Descriptionk + > 4
> pick_upk = =k
e o | -~

Figure 2-2-8. Copy the Argument Candidates and Paste (1)

= idea-L H -~

File Edit Layer Jump Library Options Window Help

B Function - CINECTO0LSiSMPUDEALEXAMPL IR R i R A Gl

Functiont + pick_up# r's
+ pick_up MACRO,action,CD_nuumbert > actiont
> ;The definition of the constant for the action of pick * _move

:‘;ﬁ:i* Paste the copied
_released string.

_removed

'

navw ax, | C0_number
oy de, axt

1“
*
*
*
*
> ;The program of the macrof
*
*
* novi ax, #actiond +*
|

WONONOWOW NN
- e

o o [

Figure 2-2-9. Copy the Argument Candidates and Paste (2)
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As shown in Figure 2-2-10, pasting lines by using the SET pseudo-instruction is completed.

= idea-L
File Edit Layer Jump Library Options Window He
8 Function - CANECTOOLS\SMRIDEALEXAMP LIRS IE | [RlFa
Functiont +IF pick
* pick_up HACRD,actiDn,CD_numherlw = > i
> :The definition of the constant for the action of picky—
*_move
* _put
* _release
* _Eemove >0
4
> ;The program of the macrak =
* novy ax, ! CD_number ¢ >0
* WOV de,axt o
* noww ax, #act ionk ¥ =
A > |
« | > S |
Ao 2
= |Description - CANECTOOLS\SMPAIDEAL\EXAMIL ~ | ~ .
Taerrintionl - o

Figure 2-2-10. Assigning Numerical Values to the Strings of the Argument Candidates

The function that sets the numerical value by selecting a string was finished. (For example, when "_move" is
selected in the first argument, the numerical value of 1 is set to the first dummy argument, "action.")
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Next, the description of this function is written. Click in the description editing window. Double click the title line to
open the lower level. Enter "call the pickup action" from the keyboard.

=8 Description - CANECTOOLSASMRIDEALEXAMIRAIES

[> Description

+
> pick_upt ==
> Titleb  — poyple click. ] —

> Explanation “orc—erre——eormere

» Explanation of the macrof
* Explanation of the argqument}
» Hint[EOF]

i

Sl Description - CANECTOOLS\SMPIDEALEXAM (g

[- Dezcription

+
> pick_up# ==
> Titlelp -
4 The lower level appears. ]
> Explanation orC TIE AcCIOHF

> Explanation of the macrob
» Explanation of the arcqument}
> Hint[EOF]

|

=8 Description - CANECTOOLS\SMPAIDEALIEXAMIjRg

Descriptiond
> pick_upt
> Titlek

*[pickup operation functiont
. Expl 3 oy : % Input. I

* Explanation of the macrot
* Explanation of the arqument}
» Hint[EQF]

Figure 2-2-11. Enter a Comment Line in the Description Editing Window of the Function File
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If necessary, the lower level can be opened in other parts and explanations can be written. The entries provided
in the example are the standards (defaults) of the description editing window.

= Description - CANECTOOLSASMRIDEALEXAMIRA G

Deacriptiont +
> pick_up# ==
> Titlef -

* pickup operation functioni

= ExEl?natg;ExplanationS can be written ]
> Explanation an il other parts.

> Explanation of the arcument}
> Hint [EOF]

Figure 2-2-12. Hierarchical Structure of the Description Editing Window

After writing and editing are finished in the three editing windows (function, argument, description), save by
clicking the "Save" command in the "File" menu.

Layer Jump Library Options Window Help

New.. APLY ~ | = | = |Argument - CANECTO{ + [ =
Open... [CTRL]HO] + pick_up¥ +
% actiomé
b of pick * _moved
Close * puch
* _released
w * Zrenavel
Save As... > CD_mmbert
A _ =0
Click | >k
]
=
+ = 4
> = 4
q ]
Print... [CTRL]HP] = > b
Printer Setup... A g B
1+ ]
1EX11.IDL > t
2 PICK_UP.FNC o
3 EXAMPLE1.IDL > t
>
Exitidea-L > b
—r e = 4
> Hint [EOF] =k
= 4
>k
+ >4 +
- - - -
@e contents of the active Window. | |7| m| 5

Figure 2-2-13. Saving a Function File

After saving, click the "Close" command in the "File" menu to exit this file.
This completes pick_up.fnc.
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Figure 2-2-14 shows the contents of sub_pu.fnc.
pick_up.fnc is the macro that sets the arguments and calls the _pick_up subroutine. The macro
subroutine body is described in the sub_pu function file.

of the actual

= idea-L - | -~

File Edit Layer Jump Library Options Window Help

= 0 00 PAIDEA AMP B le =-|Argument-C:\N|v|‘
Function + sub_pud +
% gub_pu MACRO ¥ =
L e
* pick up:d
* nop
* retd
* ENDM[EOF]
+
- -

= |Description - CANECTOOLS\SMPAIDEALMEXAMPLEVSY = | ~

Descriptiont +
= sub_put
» Titled
> Explanation of the actiont
> Explanation of the macro¥
*
*

Explanation of the argument
Hints[EOF]

R R R A T
e A e A A e A A e e A A e A A A A e A A A e A A A e w

+

« ] -+ -] |' -+

| | | | SUB PU.FNC | 1 2

Figure 2-2-14. Contents of the sub_pu Function File

45



2.2.2 Registering functions

After a function is created, we will register it in the library.

Click the "Open" command in the "File" menu. Click "Library File (*.ilb)" in the "List Files of Type" drop-down list in
the "Open" dialog box. When the list of the libraries in a list box is displayed, double click the "cd_chg.ilb" library file.

= Open

File Name: Directories:
I-_id| c\..\smpiidealiexample
C |
ex11.idl + = e +
examplel.idl = nectools
exampleZ.idl = smp
[ ideal
= example
3 [ Read Only
+ +
List Files of Type: Drives:
Library File (~ilb:*lib)  |& =c: ap 12|
idea-L File (~.idl) +
— Function File (*.fnc] —
: +

= Open

File Name: Directories:
ch_chg_lib ch.Asmpiidealiexample
[ nectools
Double click. deal

£ example
P [T Read Only
+
List Files of Type: Drives:
Library File (~ilb:*lib) |£| [=c ap 2]

Figure 2-2-15. Open a Library File

Open the cd_chg library file. The library editing window appears. As in the idea processor, this window has the
functions from grouping to abstracting.

Double click the pickup part to display the lower level. Click at the end of the line "Call the function for pickup,"”
then the insertion point appears at the end of the line. Click the "Function Registration..." command in the "Library"

menu. Since the dialog box for function registration appears, click "pick_up.fnc" in the "Function File" list box and
then click the "OK" button.
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= idea-L

File Edit Layer Jump Library ©Options Window

= Library - CANECTOOLS\SMRIDEALEXAMPL

= Librarvé
> Pickup# Double click.

> Magarinhe contral[EOF]

~

= idea-L

File Edit Layer Jump Library Options Window
Library - CANECTOOLS\SMPADEALVEXAMPLE

I+ Libraryi

= Pickup#
* Call the function for pickupt ‘zi{fheIowerlevelappears:]
* The program of the function for piCEURF

= Magazine control[EOF]

~

Options Window Help
Change Library Directory... I

Edit Jump

File Layer

Libhrarwh
= Pickupk
* Call the function for
* The program of the £
» Magarine control[EOF]

Set Hidden Layer

Function Reg

~

— Function Registration

istlﬁl__tion...

Directories:
File Name: cl.\smplideallexample
sub pu.fnc £ nectools
£ smp

Click the function I' o=
to be registered... Position for Registration—————

C On acurrent line

C Under a current line
List Files of Type: Drives:

Function File (#.fnc) El | c.an

|i| @ | ower level of a current line

Function Name: pick_up

Function Description: call the function for pickup

Figure 2-2-16. Registering a Function to a Library File
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The specified function is registered. The level opens and the function name is displayed in magenta.

idea-L

—

EFile Edit Layer Jump Library Options Window
= Library - CANECTOOLS\SMPIDEAL\EXAMPLEYCD

- Librarvl
> Pickupt
1

> Call the function for p*—° :
* pick_upd %he function was registered. :I

* The program of the function for pickup#
> Magazrine control[EQOF]

Figure 2-2-17. Completing the Function Registration

Similarly, we will register the function of the subroutine for the pickup actions.
Move the insertion point to the end of the line of the pickup function and register the sub_pu function. After the
function is registered in two libraries, click the "Save" command in the "File" menu to save.

(===

idea-L

File Edit Layer Jump Library Options Window

= Library - CANECTOOLS\SMRIDEALMEXAMPLEACD

[- Lihraryt
= Pickupt
» Call the function for pickupt
* pick upk

> 'I'h: I;E;ET;ST 'jf'%[Register the sub_pu I
> Magazine control[ED qunctlon at this position.

idea-L

jsl:l Edit Layer Jump Library ©Options Window

New...
= AMPLE\CD
[CTRL]HO]

Open...

Close

Save As... g
Click. I

Figure 2-2-18. Finish and Save All Function Registrations

After saving the file, click the "Close" command in the "File" menu to exit this file.
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2.2.3 Using functions

The registration of the function to a library file ended, and the level for using functions was entered. Before doing

this, however, the library directory must be set.

In idea-L, the library directory can be set in two places. Each directory has its priority set to the first candidate or
the second candidate to be able to use it. For example, when a personal library has priority, the personal library is

set to the first candidate. A shared library is set to the second candidate.
Now, we will set library directories.

Click the "Change Library Directory..." command in the "Library" menu. Since the "Change Library Directory"

dialog box appears, set a directory of "ch_chg.ilb" as the library directory.

Edit

File Layer Jump EEDIETYE Options

Change Library Directory...

Window Help

sTitled Browsing...
= ;3ub Titlel i ,
+ [EOF] Find Function...

@ Mo use

After selecting the directory
cl.Asmpy of the example....

= Change Library Directory

Ast Library Directory———— 2nd Library Directow—| E oK

[

Click.

| Help

Figure 2-2-19. Setting the Library Directory

This completes the preparation.
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Open "example2.idl" as a sample program that uses functions.
Click the "Open" command in the "File" menu. Double click "example2.idl" in the "Open" dialog box.

idea-L

Edit Layer Jump Library Options Window Help

pen... [CTRL]HO]
Insert 2nd Laye>=
Close

| Save [CTRLI[S] ‘

Cmean A

~

File Name: Directories:
Iexamplez.idl c\._\smpi\ideal\example
c |
ex11.idl + =y +
| examplel_idl | [ nectools
‘example? idl ] = smp
= ideal
. |
[ Double click. ]p © ™ Read Only
= *
List Files of Type: Drives:
idea-L File (~.idI) |£| |=cap 2]

Figure 2-2-20. Open example2

50



Edit Layer Jump Library Options Window Help

CANECTOOLS\SMRIDEALEXAMPLEMEXAMPLEZ.IDL Vl -
sTitled +
> :3ub Titled =
= ;The section of definitiont I
* name teatt
* work dseq at Ofeelhd
T CD_ID: ds 14
= ;Main routined
% caed +
* atart:d
*
* br lstartk
=k
& nagazine _getCD,CD_NUM  ;-#CD_CHG.LIE}
= pSub routined
L
= ;Endd
* end[E0F]
+
-
| | | EXAMPLEZ .IDL | 1| 3

Figure 2-2-21. Contents of example2
The four ways to use a function are
(@) Use a known function
(b) Use while examining the arguments

(c) Search for the target function from the library
(d) Examine the function data
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(a) Use a known function
If the name, contents, and arguments of the function to be used are known, the function is directly described
without using a library function. Since this is clearly a function, append ";~#" to the end of the function.

= g - | -

File Edit Layer Jump Library Options Window Help

= 14 PAIDE A AMP AMP [) - |~

sTitled +
> ;5ub Titled
> ;The section of definitiont

* name testd

* work dseq at Ofeelht

® CD_ID: ds 14
> ;Main routine#

* caeqg +

* gtart:d

*

* br lstarté

=4

* magazine _getCh,CD_NUM  ;-#CD_CHG.LIE+

> ;3ub routined

*
> ;Endt

i end[EOF]

+

r | 7%] " |exsmeiez.1DL| 1] = 3

= g v | -

File Edit Layer Jump Library Options Window Help

= 314 PAIDE A AMP AMP [) o - | &~

:Titled
> ;3ub Titled
> ;The section of definitiont

HE

* name test

* work dseq at Ofeelht

® CD_ID: ds 14
= ;Main routinel

* cseq ¥

* startit

* pick_up _move,CD_ID ped¥

* pick_up _put,CDh_ID ;~#|+

*

a ' - o Always describe ",~#" in aJ

>+ function.

* magazine _getCh,CD_NUM  ;-#CD_CHG.LIE+

> ;5ub routined

*
> ;Endé

i end[E0F]

+

r | ] |exsmPLE2.IDL| 24] 11

Figure 2-2-22. Using a Known Function
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(b) Use while examining the arguments
Sometimes the function name is recalled, but the order and contents of the functions are unclear. In this
example, the target function is searched for by function name, detailed information about its arguments is
verified, and the arguments are completed.
In the next example, it is assumed that the function name of "pick_up" is recalled, but its arguments are not
known. We will use the function while investigating its arguments. First, enter the function name as shown in
Figure 2-2-23. Next, use the mouse to click the first input character "*" in the input lines to specify the range of
lines.

idea-L
File Edit Layer Jump Library Options Window Help

CANECTQOLS\SMAIDEALEXAMPLEAEXAMPLEZ.IDL |

sTitletd
> :5ub Ticled
> sThe section of definitiont

* name testh

% work dseg at Ofeelhd

* CD_ID:  ds 1+
> sMain routinel

* gaeq +

* astart: b

* pick_up _move,CD ID s

= pick_up _put,Ch_ID sl

*

® br Istarti

b

= umagazine _getCD,CD_NUn ;~#CD_CHG. LIB}

> ;53ub routine

%L

m@

idea-L
File Edit Layer Jump Library Options Window Help
CANECTOOLS\SMPIDEALEXAMPLEAEXAMPLEZ2.IDL (

;Titled
> 3ub Titled
» ;The section of definitiont

* name testd
= york dseg at Ofeelhd
® CO_TD:  ds 14
> ;Main routinet
* gaeq ¥
* start: b
* pick up p
i
g br tstarct
>
* magazine _gecCD, CD_HUH ;~#CD_CHG.LIB|-

N eEh ok imek

= idea-L

e Edit Layer Jump Library Options Window Help

= CANECTQOLS\SMPAIDEALAEXAMPLEAEXAMPLEZ.IDL (4

sTitled
> ;Sub Titlek
> ;The section of definitiont

* name test
* work dsey at OfecOhf
* CD_ID:  ds 14

» sMain routinet
¥

pick_up _move,CD_ID Fs 13
pick up put,CD_ID 13

br Istarth

nagazine _getCD,CD MM ;~#CD_CHG. LIB

el ek el

Figure 2-2-23. Range Specification of a Function with Unclear Arguments



Click the "Find Function..." command in the "Library" menu to display the "Find Function" dialog box. The
function name in the range specified in Figure 2-2-23 is entered in the "Find What" text box. If you do not know
which directory the library file is in, select the "All Files" check box as in Figure 2-2-24 and search.

E idea-L

File Edit Layer Jump Qlldglgtll Options Window Help

E e Change Library Directory...

A Browsing... [F3]
> sEub Titled : <
> sThe section of definialiCREVgleiiTelyWl

T name testd k
+ work dseq at| Click.
* CD_ID: ds 14

> :Main routine

7

T cseq +
* gtartid
* pick_up _move,CD_ID so#kb
Z pick up ut., Ch_ID sedb
br lstartt
= b
L magazine getCD, CD N ;~#CD CHG.LIB4
= Find Function
Find What: | pick_up 0K
Ast Library Direstory | Enter the function name. ] Click.
= (Al Files —=

e

Change Library Directory...

Figure 2-2-24. Function Search
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If the function is found, the library browsing window appears and the information related to the target function is
displayed.

The contents showing the functions registered in the library and the arguments of each function are displayed in
the library browsing window. If the displayed contents are insufficient, select the "Description..." button shown
in Figure 2-2-25 to display the Description window.

— Library Browsing - CD_CHG.ILB (Macro Paste]

File FindtJump Layer Function Options Help
File Name :EXAMPLEZ.IDL ‘ | |

Paste Macro

Description...

Function Name:

Pickup 1 Argument
+ Call the function for pickup 1 .
| action
+ The program of the function for pickup
+ Magazine control I_mo'«'e EI
CD_number

« +

Call the function for pickup

I
| »

Description - pick_up

pick_up
= Title
Explanation of the action
Explanation of the macro
Explanation of the argument
Hint
The program of the function
* pick_up MACREO,action,CD_numher
» ;The definition of the constant for the action of pickup.
> ;The program of the macro
+* ENDM

[+

*
>
*
>

«| ] -

Figure 2-2-25 Checking the Function Contents
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When setting this example, the contents of the arguments are not known. Therefore, we will check the contents
of the arguments. Double click "Argument Description" in the Description window to display the list of dummy
arguments. There is a lower level at the "action" dummy argument in the list. Double click and see what
happens. In the lower level, there is a list of candidate arguments for the "action" dummy argument.

= Description - pick_up -~

pick_up +
> Title =
» Explanation of the action ==
> Explanation of the macro
> Explamation of the arcqument Double click.

» Hint

The program of the function
* pick_up MACEOD,action,CD number
» ;The definition of the constant for the action of pickup.
» :The program of the macro
* ENDHM

«| | -+

—l
The description of
pick_up the arguments in
> Title the lower level are
> Explanat™

3 displayed.
> Explanat Double click again. /

» Explanat
> action ;3elect the action of pickup.

* CD_number ;Input CD nuwber wvia ax register.
*

Description - pick_up

Hint

progran of the function

pick_up MACRO,action,CD number

sThe definition of the constant for the action of pickup.
;The program of the macro

ENDM

H

# W

= Description - pick_up

FY
pick_up he list of - +
-~ Title The list of candidate =
> Explanation of the action arguments n the -
> Explanation of the macro lower level is
> Explanation of the argument displayed.
» action :5elect the action o 5
* _move sMore
* _put :Eemip
* _release ;Take off
* _remove ;Return to root pogition
*
* CD_numher sInput CD mumber via ax register.
*
> Hint
The program of the function +
«[ | +

Figure 2-2-26. Checking the Function Contents
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The contents can be checked in the Description window. If the target action is a temporary release operation,
select "_release" from the drop-down list for the "action” dummy argument.

Next, the "CD_number" dummy argument is not in the drop-down list as is the "action" dummy argument and is
directly typed into the input text box. Click the "CD_number" dummy argument text box and type in the
characters "CD_ID".

= Library Browsing - CD_CHG.ILB (Macro Paste)
File FindiJump Layer Function Options Help
File Name :EXAMPLEZ.IDL ‘

Paste Macro I | Description... |
Function Mame: |piCk_up Bl
Pickup 1+ Argument
+ Call the function for pickup .
action

+ The program of the function for pickup
+ Magazine contral

_put
_release
_remoue

The list of the candidate
arguments is displayed.

+ -

Call the function for pickup

— Library Browsing - CD_CHG.ILB (Macro Paste)

File FindfJump Layer Function Options Help
File Name :EXAMPLEZ.IDL |

Paste Macro I | Description... ‘
Function Name: |pick_up El
Fickup + Argument
+ Call the function for pickup )
action
+ The program of the function for pickup
4 Magazine contral |_release +
I
I Click.

_remove

+
- -
Call the functien for pickup
— Library Browsing - CD_CHG.ILB (Macro Paste)
File Find/Jump Layer Function Options Help
File Name :EXAMPLEZ2.IDL ‘ Paste Macro I | Description.. I
Function Name: |pick_up El
Pickup 1 Argument
+ Call the function for pickup .
action
+ The program of the function for pickup
+ Magazine contral |_release El
CD_number

|cp_1p

Enter “CD_ID".

Figure 2-2-27. Setting the Function Arguments
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After setting the arguments, this function is pasted in the program. To paste, click the "Paste Macro" button.
The "pick_up" function is pasted into the program as in Figure 2-2-28 with the set arguments.

= Library Browsing - CD_CHG.ILE (Macro Paste)
File  FindiJump Layer Function ©Options Help
File MName :EXAMPLEZ.IDL | Paste Mac I | Description... I
Function Nar[ Click... J EI
Fickup 1 Argument
+ Call the function for pickup .
action
+ The program of the function for pickup
+ Magazine control I_release |i|
CD_number
|cn_ID|
- ry

—

File Edit Layer Jump Library Options Window Help

= ) AAIDE A it [ A [ [) o - | -
;Ticlet +
> sEub Titled
> ;The section of definitiond
* name test
* work dzey at Ofeelht
* CDh_ID: ds 1+
% :Main routined
* caeq ¥
* gtart:d
- pick_up _wmove,CD_ID pedd
- pick_up _put,Ch_ID 2
* pick_up _release,CD_ID ;«#cw
+ | br lstart

The function is pasted with the
arguments.

Figure 2-2-28. Pasting a Function
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(c) Search for the target function in the library
Sometimes the target use is clear, but the function name is not known.
Whether this kind of function can be rapidly searched for in the library becomes a necessary condition of an
easy-to-use library. In idea-L, in order to understand the entire library or its details, the library browsing window
provided. In this example, we will use the library browsing window to paste the function suited to the objective
in the program.
As a pre-condition, the objective of the example is to search for the subroutine of the "pick_up" function in the
library file.
As shown in Figure 2-2-29, move the insertion point to a position in the function.
Next, click the "Browsing..." command in the "Library" menu.

> :Main routine#
* czeg 4
* start:d
* pick_up _move,CD_ID =2
* pick_up _put,CD_ID e 1
* pick_up _release,CD_ID ;-#CD_CHG.ILE+
* br Istart
]
> Sub routine#
w4

i Tihe insertion point moves to this positionj

File Edit Layer Jump QEbEIRYE Options Window Help
|E CANECTOOLS\SH Change Librawgirectow...

;Title¥
> ;5ub Title#

"

Browsing...

> ;The section of defini| FiNd Function...
* name testd
* work dzeqg at)|
% CD_ID: ds 14

> ;Main routined

Figure 2-2-29. Specifying a Library File
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The library browsing window appears.
As shown in Figure 2-2-30, search for the "sub_pu" function and click. To check the contents of this function,
click the "Description..." button.

= Library Browsing - CD_CHG.ILB {Macro Paste)
File FindfJump Layer Function Options Help
File Name :EXAMPLE2.IDL | e p— I | Description...
E Double click ] Function Name: | El
F Pickug] — H Argument
+ Magazine control [
= Library Browsing - CD_CHG.ILB (Macro Paste)
File FindiJump Layer Function Options Help
File Name :EXAMPLEZ2.IDL | Paste Macro | ‘ Description...
Function Name: | El
Pickup [ H 1
+ Call the function for pickup DOUbIe ClICk J
+ The program of the function for picku ‘
+ Magazine control I 1

= Library Browsing - CD_CHG.ILB (Macro Paste)
File FindfJump Layer Function Options Help

File Name :EXAMPLEZ.IDL ‘

Paste Macro | | Description.

Function Name: ISub_pu

Fickup 1] Argument Click "Description” to
+ Call the function for pickup = Check the contents Of
+ Th £ the functi £ 14 I . .
o the funetion for plekap | this function.
+ Magazine control u

LCIick on the target function. ]

Figure 2-2-30. Searching for the Target Function



The Description window of the function appears. Since the Description window is basically the idea processor,
double click a line in the lower level to display the detailed contents.

|
| »

Description - sub_pu

sub_pu . . +
+ Title %Funcﬂon description ] —
> Explanation of the action -
> Explanation of the macro
> Explanation of the argqument
> Hints

The program of the functi
* .

T eub_pu HACRD % Function body I
* _pick up:
+ nop
W ret
+ ENDM
+
«| | +

Figure 2-2-31. Function Description

Since this is the target function, it is pasted.
To paste, click the "Paste" button of the library browsing window. The target function was pasted in the
program.

= idea-L v | -

File Edit Layer Jump Library Options Window Help

= CANECTOOLS\SMRIDEALEXAMPLEAEXAMPLEZ.IDL (Changed) vl -~

sTitled +
> piub Titled I
» ;The section of definitiond I

* name teatt

* work dseq at. 0feelhd

* CD_ID: ds i
> ;Main routined

* caeq ¥

* astart:d

* pick_up _move,CD_ID sedt

" pick_up _put,CD_ID pedh

W pick_up _release,CD_ID :-#CD_CHG.ILE#4

* br \startt

=4 @ction is pasted. ]
> ;Sub routined

* sub_pu :-#CD_CHG. TLE+

*
> ;Endé

* end[EOF]

+

- | | |[oowmez.mn] 1] 18

Figure 2-2-32. Pasting a Function
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(d) Examine the function data

If a program written by another person will be used in your program, unknown functions are sometimes

described in the program. There are no problems if the contents are easy to understand based on the name
and arguments of this function and they match your objective. However, converting the arguments to the format

in your program is a major problem. This example assumes this scenario.

The last line in the lower level of "Main" becomes the header.
the lower level were displayed. The discussion continues with the lines of this function as the part used from

the other program.

Double click this line. The lines in the function in

T S |-
File Edit Layer Jump Library Options Window Help
= CANECTOOLS\SMPAIDEALEXAMPLE\EXAMPLEZ.IDL {Changed) v |~
;Ticletd +
> ;5ub Title#
> :The section of definitiont
* name teatt
* york dseqg at Ofeelht
* (L ID: ds 14
> sMain routined
* czeq +
* gtart:#
* pick_up move,CD ID st
* pick_up _put,CD_ID s-dt
:]; Double click. JID ;~#CD_CHG. ILE#
=k
* :Sub routined
& sub pu ;~#CD CHG.ILE+
File Edit Layer Jump Library Options Window Help

Dfeelhi

st

> ;5ub Titlek

> ;The section of definitiont
* name testh
¥ work dsey at
* CDh_ID: ds 14

> ;Main routine#
* cseq ¥
* start:t
© pick_up _move,CD ID
* pick_up
* pick_up _
© br
= 4

w nagazine

= :5ub routined

& sub_pu

An unknown function
rawas encountered.

_gerCD,CD_HUM

:~#CD_CHG. ILB+

:~#CD_CHG. LIE+

Figure 2-2-33. Encountering an Unknown Function
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Now, we will examine the contents of this function. Specify this line as the range and click the "Find Function..."
command in the "Library" menu.

File

Edit

Layer

Jump
CANECTOOLSASH

Options  Window
Change Library Directory...

Help

:Titled
= :5ub Titled

- -
Browsing... s
> ;The section of definifELALCNEVIgleilelgWe L
* name testd
* work daeqg at
* CD_ID: ds 14
> ;Main routinel ? I
* oseq }
- 1
Specify the range bk up _nove,Cn_In
of the function k_up _put Lhe ot .
ou wish to k_up TI:ElEELSE,I:D_ID ;~#CDh_CHG.ILE
I startd
‘? W nagazine getCDh, CD NUM :~$CD CHG.LIE
> ;3ub routined
* sub_pu +~#CD_CHG.ILE+
*
> :Endd
* end[EOF]
+
«| | -
|Specify a function name, and find i1| | |EXI\I'JIPLE2.IDL| 1| 15

Figure 2-2-34. Examining an Unknown Function
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If the function was found, the library browsing window appears. In order to learn about detailed contents, click
the "Description..." button. Since this displays the Description window, check the contents of this function.

— Library Browsing - CD_CHG.ILB (Macro Paste)

File FindiJump Layer Function ©Options Help

File Name :EXAMPLEZ.IDL ‘ Paste Macro | | Qescriptio]& |
A
Function Name: |magazine . :
| T
Pickup t| [Argument
+ Magazine control = )
— action
I_getCD H
CD_number
ICD_NUH

I B
]

The body of the action of magazine

Description - magazine

nagazine
= Title
Explanation of the action

Explanation of the macro Maga2|ne

Explanation of the arqument .
Bl _ Function
program of the function
nagazine MACRD action,CD_number
;The definition of the constant for the action of magazine.
;The program of the macro

ENLH

WO NN

5

EIRTAR T

£
¥

Figure 2-2-35. Learning About a Function
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The arguments still have not been checked. So we will check the arguments. Double click the "Explanation of
the argument” line to check its contents.

= Description - magazine -~
nagazineg +
> Title I
> Explanation of the action . -
> Explanation of the macro DOUbIe C“Ck-
> Explanation of the argument
> Hint
The program of the function
* magazine MACRO action,CD_number
¥ ;The definition of the constant for the action of magazine.
> :The program of the macro
* ENDM
+
«| ] -
= Description - magazine -
magazine +
> Title =
> Explanation of the action e
> Explanation of the macro
> Explanation of the arqument
> action :3elect the action of magazine.
* CD_number sInput CD nuwber wia ax register.
*
» Hint The contents of the
The program of £} dUMMYy arguments
* nagazine MACR were determined.
> The definition of the constant for the action of magazine.
¥ ;The program of the macro
* ENDM
+
«[ ] -+

= Description - magazine -
magazine +
> Title =
» Explanation of the action -
> Explanation of the macro
> Explanation of the argqument
> action :;3elect the action of magazine.
+ _getCD :Take out
* _8etlD JPuc away
* _eject ;Ejct
*
* CD_number ;Input CD number via ax register.
*
> Hint
The program of the function
* magazine MACRO action,CD_number +
«[ +

Figure 2-2-36. Examining a Function
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If the contents of the "CD_number" dummy argument is changed from "CD_NUM" to "CD_ID" in the argument
window, we will assume it can be used in the program.
Change the contents of the "CD_number" dummy argument.

— Library Browsing - CD_CHG.ILB (Macro Paste)

File FindiJump Layer Function Options Help

File Name :EXAMPLEZ2.IDL | Paste Macro | ‘ Description..
Function Name: |magazine El
Pickup +| Argument
+ Magazine contral = )
| | action

|_getcn |i|

CD_numberLChange the argumentJ
ICD_NUH

— Library Browsing - CD_CHG.ILB (Macro Paste)

File FindiJump Layer Function Options Help

File MWame :EXAMPLEZ.IDL | Paste Macro | ‘ e oo
Function Name: |magazine El
Pickup +| rArgument
+ Magazine control )
action

|_getcn |i|

co_nusiEnter 'cD_iD". |}
EE

Figure 2-2-37. Change the Argument
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If the change ends, finally click the "Paste Macro" button. This function is pasted in the program.

File FindfJump Layer Function ©Options Help

= Library Browsing - C0_CHG.ILB (Macro Paste)

File Name :EXAMPLE2.IDL | Paste Macro @ | Description..
Function Name: [ Click I |i|
Fickup +| Argument Iex.
+ Magazine concrol )
action

I_getCD

L o TR P

File Edit Layer Jump Library Options Window Help
CANECTOOLS\SMPADEALEXAMPLEAEXAMPLEZ2.IDL (Changed)

sTicled
> ;5ub Ticled
> ;The section of definitiond

* name testk

* work dseqg at Ofeelht

* CD_ID: ds 1%
> :Main routined

* caeq +

* gtart:

* pick_up _move,CD_ID pegb

* pick_up _put,Ch ID s-#t

W pick_up release,CD_ID ;~#Ch CHG.ILE¥

* br lstart

>4

& magazine qetCD,CD_ID ;~#CD_CHG.ILE4

» ksub routined

@ sub_pu The function is pasted with

*
N ;Endi changed arguments.

* end[EOF]

Figure 2-2-38. Paste the Function with Changed Arguments
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2.3 Creating a Source File

A written program is given to the compiler and assembler to create the source file.
Now we will create a source file.

The "EXAMPLE2.IDL" window is opened on the current screen.

First, click the "Save Source File..." command in the "File" menu.

Edit Layer Jump Library Options

New... A
Open... [CTRL]HO]
Insert 2nd Layer File...

Close

Save [CTRL]HS]
Save As...

Save Source File...

Change2ndLal  cick  }..
REHEH_’ CHG.

Mt raTnl1.rm

Figure 2-3-1. Creating a Source File
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The "Save Source File" dialog box appears.

= Save Source File

‘Divide a source file
@ Divide a file at the 2nd Layer

File Name:
EXAMO001.ASM ki Change File Name... I

Help

Source file type
O Use Clanguage
@ Use assembly language

O Mot divide a file

-Library Directory

1st Library Directory:
[-] ch.ismplidealiexample
{—a—]] 2nd Library Directory:
_C_
[-d]

Directory to make source files:
ch. \smplidealtexample

Change Directory... I

® Renew all source files
[" Saving source file in Screen image

Figure 2-3-2. Save Source File Dialog Box
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Click the "OK" button to create the source file. The following two files will be created.

+ Source program file  [EXAMOO001.ASM]
Source program

+ Personal library file ~ [EXAMOO001.PLB]
This file collects the actual macros (functions) used in the source program. It is included in the source
file.

Figure 2-3-3 shows the contents of the two files that are created.

— o v | -
File Edit Layer Jump Library Options Window Help
= 00 NS ~ | - || = |caNECTOOLS\SMPIDEALEXAM] [
sTitled + sTitled +
> GEXAMOOOL, ASME > ;ENAMOOOL, PLE4 =
* pe~Ci\NECTOOLSY SMPY IDEALYEXAMPLENEXAME * pick_up HACRD,action,CD_number{r =
* ;5ub Titlek # The definition of the constant for
* ;The section of definitiond *_move zet 14
* g INCLUDE (C:\NECTOOLSY3MP\IDEAL * _put Fet ¥
* name testh * _release set 3k
* work dzey ar Ofeelht * _remove Zet 4
* CD _ID: da 14 %
* ;Main routine# * ;The program of the macrof
* oaeq 3 * WO ax, | Co_number ¥
* start:d * Loy de,axt
* pick_up _mowve,CD_ID -8k * WO ax, #actionk
& pick_up _put,Ch_ID i-#t * call |_pick_up#t
* pick_up _release,CD_ID :~#CD_| + ENDM¥
* br lstarth * magazine MACRO action,CD_number
* * ;The definition of the constant for
© magazine _ogecCD,CD_ID * _geclh Set 14
* ;5ub routined * _2etlD Zet ¥
* Fub_pu ;~#CD_CHG.ILE4 * _eject zet 3
* *
* ;Endb * ;The program of the macrof
* end[E0F] * WO ax, ! CD_number ¥
* WO de,axt
* WO &, #actiont
+ @ nopk +
- -+ * -+
EX2MO001 . ASM 1 3

Figure 2-3-3. Created File Group

Finally, click the "Close" command in the "File" menu to exit "EXAMPLEZ2.IDL."
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To Change the Name of a Source Program File

idea-L automatically sets the source program file name in the "Save Source File" command. If you wish to create
the file with any file name, perform the following procedure.

Click the file name you wish to change in the source "File Name" list box in the "Save Source File" dialog box.
After selecting either the "Use C language" or the "Use assembly language” radio button for the "Source file type,"
click the "Change File Name" button. This displays the "Change Source File Name" dialog box so type in the new file

name in the source "File Name" text box. When finished making the input, click the "OK" button. This changes the
file name of the source program.

Divide a source file

® Divide a file at the 2nd Layer
File Name:
SRR AR

N

Select the language used. I

-
= Change Source File Name
File Name: |Examoootasm— | [ ©OK |
Titles: File Namel__iJ The file name is displayed. ]

;Sub Title EXAMO001.ASM

Click. ]

‘Divide a source file
@ Divide a file at the 2nd Layer
File Name:

CD_GHE.ASM ll' [ iChange File Name... |
Ehe file name of the source le type

rogram is changed.
T USE L language

@ Use assembly language

O Not divide a file

Figure 2-3-4. Changing the File Name of a Source Program
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Errors During Compiling or Assembly
If a compiling or an assembly error occurs, do the following.

Use the idea-L tag jump
function to jump to the error
line and correct the error.

( idea-L 1

IDL

.C
.IDM
ASM

Compiler and Assembler

Display
screen files
(error display’

The file saving the error
information is read by idea-L .

The display screens
during compiling and
assembly are saved in
files.

Figure 2-3-5. Process Flow for Error Correction
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2.4 Using Old Programs

idea-L can read source files in a conventional text format. Now, we will open and abstract a text source program.

First, click the "Open..." command in the "File" menu. The file "Open" dialog box appears, so click the "List Files
of Type" list box and select "Text (*.c, *.h, *.asm, *.txt)."

idea-L
Jump Library Options

Edit Layer

N [CTRLI+[0]
Insert 2nd L it
Click.
Close
Save [CTRL]HS]
Save As...
File Hame: Directories:
I*'idl c\...\smpiideal\example
ex11.idl + = o\ +
examplel.idl [= nectools
examplez.idl [=r smp
= ideal
£= example [ Bead Only
Click here to display the drop-
down list.
List Files of Type: s
Text (*.c* h:*.asm:* bd) + o an |

\Library File

Drag the scroll bar button to
move the items.

[Select text. J

Figure 2-4-1. Selecting a Text File

2

[Print File (~.prn)
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Double click the file name "example3.asm."

File Name: Directories:
Iexample3_asm chy._\smp\ideal\example
C |
exam0001.asm + oy +
example3.a [ nectools
2
= idoal
[ Double click. ] " Read Only
List Files of Type: Drives:
Text (*.c*h* asm:* bd) |£| | Hc: ap Iél

Figure 2-4-2. Open a Conventional Source Program

Open the "example3.asm" window. example3.asm is a text source program. The file name becomes the header,
and the entire program is its lower level.

If the comment lines in the program are examined, their structure is "a comment line is added in the line before the
program.”

File Edit Layer Jump Library Options Window Help

= CANECTOOLSASMRIDEALEXAMPLEAEXAMPLE3. ASM v |~
:Titled 1+
= ;EXAMPLES. ASM4
i I:Routine of distinmuish a leap veard
This routine distinguishes whether or not the year that it specified ist

: a leap vear.#

¥

¥

:Declarmories with using from this routine.¥ Structure Of Comment
fMEmDrN line + Actual program line
Figure_1000 MEN 0.00H

Figure_ 100 MEM 0.01H¥ .

Figure_L0 MEN D.DZHL

Figure 1 MEN 0.03Hk

Workirea Upper MEM 0.04H4
Workd 0.05HY
¥
sflagh
HoQuotient FLG 0.06H. 14 Program line
LeapVear FLG 0.06H. 24
¥
:Main routined
¥
SET1 ECD :It figures by decimal in this routine.
¥
;Specified to year with you want to check. b +

- [ | |ecomesam| 1] 3

R

Figure 2-4-3. Conventional Source Program



We will use the idea-L function to form a hierarchy.

* 4

* ;Declare the flags and memories with using from this routine.

* 4

w

T

Drag the mouse to
specify the range.
% sElagh €T

* Nofuotient FLG 0.08H. 14

* Leap¥ear FLG 0.06H. 24

* :Declare the flags and memories with using from this routine.

The selected lines become the
lower level of the comment line of
the immediately preceding line.

Click the
mouse at this
position.

Drag and drop at this
position.

Figure 2-4-4. Make a Hierarchy of the Program Lines

Form hierarchies of all of the lines in the same way.

= idea-L v| -~

File Edit Layer Jump Library Options Window Help

CANECTOOLSA\SMRAIDEALEXAMPLEAEXAMPLE3.ASM (Changed) -
> ;Main routine +
*
W SET1 BCD :It figures by decimal in this routine. ¥
*
> :%pecified to year with you want to check.¥
* Year DAT 1986HE
& Hov Figure_l000,#YVear SHR 12 AND OFH¥
Mov Figqure_100,#Year 3HR & AND OFHt j
Mov Figqure 10, #Year SHR 4 AND OFH4
Mo Figqure_1,#Tear AND OFHE

¥
¥

caze that vear with vou want to check cannot be divided by 4.4

A
it
#* % % % O o # * o o

LD Workirea Upper,Figure 10¥
LD Workirea Lower,Figure 1% \
CALL divided_by_ 4+
SKFL NoQuotientt
ER Neary Leap Teard
*
> ;Not set the LeapYear because it isn't a leap vyear.
* Hot_Leap_Year:
* CLR1 LeapTear¥ \ Abstract.
* BR Not_Leap Tear#d
& ik
L
> ;In case that it can be divided by 4 and carmmot be diwvided by 100, it is leap year. ¥ +

| | |exsmpLE3.ASM| 14] 22

Figure 2-4-5. Completed Hierarchy of the Program Lines
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Double click the header line to hide the lower level.

= idea-L - | -~

File Edit Layer Jump Library ©Options Window Help

= CANECTOOLS\SMPAIDEALEXAMPLEAEXAMPLE3.ASM {Changed) v| &
> HMain roucine 1+
+* # J
+ 5ET1 BCD :It figures by decimal in this routine.
L
» jS8pecified to vear with wou want to check.
* Year DAT laasHt
& now Figure 1000, #Vear 3HR 1Z AND OFH}
% MOV Figure 100,§Vear SHR 8 AND OFH} :l
W Mo Figure 10,#VTear SHR 4 AND OFH} }
@ Mov Figqure_l,#Year AND 0OFHE
w4
*
» :In case that vear with wou want to check cannot be divided by 4.4
* LD Workirea Upper,Figure 10%
* LD WorkArea Lower,Figure 14 \
* CALL divided by 4}
* SKF1 NoQuotient
* ER Neary Leap Year#
w4
> :Not set the LeapYear because it isn't a leap year.#
* Not_Leap Tear: ¥
* CLRI  Leap¥eart ‘ Double click to
* ER Mot L ¥ ¥
. g h_Lesp_iesr abstract.
w4
> ;In case that it can be divided by 4 and cannet be divided by 100, it iz leap wear. b +
«| | -
| | | | EXAMPLE3.ASM | 14 22

Figure 2-4-6. Abstract the Source Program
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3. RESTRICTIONS

Be careful when using because the following restrictions apply in idea-L .

O Multiple idea-Ls cannot be executed simultaneously.
- If multiple idea-L s were started, the idea-L currently being started becomes active.

O The same IDL file and text file cannot be used simultaneously.
- The file opened last is opened as read only and a message appears.

O A text file containing control codes other than new lines (0DH, 0AH) and tab (09H) cannot be opened.
O Restrictions of each editing window

* Restrictions on the number of lines
- Each editing window can have up to 129,024 lines.

Restrictions on the number of characters in one line
- One line has up to 255 characters.
Restrictions on the levels in the hierarchy
- The argument window can be created with up to three levels.
- The library editing window can be created with up to five levels.
- Otherwise, up to 127 levels can be created.
Restrictions on the number of types of functions
- Up to 1,000 types of functions can be registered in one library file.
« Restrictions on the number of arguments
- Up to 32 dummy arguments can be set.
« Restrictions on the number of argument candidates
- Up to 32 (lines of) argument candidates for one dummy argument can be set.
« Restrictions on function names and names of the argument candidates
- They have a maximum of 32 characters.

O In "Save As" and "Copy the idea-L file," file names including the dollar sign ($) or tilde (7) in the extension cannot
be used.

« In the directories for saving files and creating assembler files, do not use file names in which the extension
combines the dollar sign ($) and the tilde (7). idea-L creates temporary files when saving a file or creating an
assemble file. However, since the extension of a temporary file combines the dollar sign and the tilde, the file
names may clash, and a file may be overwritten or erased.

Examples) abc.$™$, abc.”$, abc.$$™...

O The "Options," "Environment Settings," and "Window" menus can be set to display underlines in the insertion point
line. However, the underline disappears when the window switches.

O Since the file specification format of an INCLUDE statement created by idea-L is in parentheses "()" when using a
macro library, a macro library in the idea-L format cannot be used in 17K, 75X, and V800 systems.

77



[MEMO]

78



Facsimile

NEC
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