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No. ESI00
Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations
caused due 10 incorrect or inappropriate use of this instrument.

Tf the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels arc applicd Lo Advanltest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phonc number arc listed at the end of this manual.

Symbols of those warning labels arc shown below together with their meaning.

DANGER: Indicales an imminently hazardous situation which will resull in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product,

* Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-

ry.

+ Usc a power cable raled lor the voltage in question. Be sure however Lo use a power cable

conforming to safety standards of your nation when using a product overseas,
*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then

insert the plug as [ar as it will go.

*  When removing the plug [rom the electrical oudet, [irst turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

« Before turning on the power, be sure to check that the supply voltage matches the voltage
requircments of the instrument.

« Connect the power cable to a power outlet that is connected to a protected ground terminal,
Grounding will be defeated if you use an extension cord which does not include a protected
ground terminal.

* Be sure 10 usc [uses rated lor the vollage in question.

+ Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-
50, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

*  When the product has venlilation outlets, do not stick or drop metal or casily [lammable ob-
Jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.,

*  When connecting the product to peripheral equipment, turn the power off.

+ Caution Symbols Used Within this Manual

Symbols indicating ilems requiring caution which arc used in this manual are shown below (o-
gether with their meaning.

DANGER: Tndicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicalcs an ilem relating (o possible damage 1o the product or instrument or relat-
ing to a restriction on operation.

* Safety Marks on the Product

The following safety marks can be found on Advantest products.

&: ATTENTION - Refer to manual.
@ 1 Prolective ground (carth) terminal.
? : DANGER - High vollage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Salcty-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below belore their expected lifespan has expired 1o maintain the perlor-
mance and function of the instrument.

Note that the estimated litespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how elten the instrument is used.
The parts inside are not user-replacecable. For a part replacement, please contact the Advantest
sales office for servicing.

Each product may usc parts with limited life.
For more information, refer to the section in this document where the parts with limited life are
described.
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Main Parts with Limited Lile

Part name Life
Unil power supply 5 years
Fan motor 5 years
Electrolylic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

* Hard Disk Mounted Products

The operational warnings are listed below,

Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unil is perlormed with the memory disk turning at a
high speed. Tt is a very delicate process.

Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.

An arca away [rom shock or vibralions.

An area free from moisture, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions, Note that there is no
guarantee for any loss of data.

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be surc disposc of them properly with abiding by the
state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium}

(4) Other
Liems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol-

der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:

Salely-4

An area free from corrosive gas

An area away from direct sunlight

A dust-free area
An area tree from vibrations

Altitude of up to 2000 m

Direct sunlight

C Corrosive

=RCY

o e e P P P e P P

Vibration

Figure-1 Environmental Conditions

Operating position

A clear space of 10 cenlimeters or more
must be kept around the air vents.

The instrument must be used in a hor-
izontal position.

Front.

A cooling fan, which prevents the in-
ternal temperature from rising, is
cquipped with the instrument.

The air vents on the case must be un-

blocked.

Figure-2 Operating Position

Storage position

Fromt

This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable,
-Pay special altention not o fall.

Figure-3 Storage Position

The classification of the transient over-voltage, which exists typically in the main power supply, and

the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand vollage (over-vellage) category 11 delined by IEC60364-4-443

Pollution Degrec 2




Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable

type for your country.

Rating, color

Model number

Plug configuration Standards and length (Option numbcr)
PSE: Japan 125 Val7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 fo) Angled: AD1412
Malerial Salcly Law
UL: United States of America 125 Vat7 A Straight:  A01403
Black (Option 95)
' CSA: Canada 2men) Angled: AQ1413
CEE: Europe 250 Val6 A Straight: ~ A01404
DEMKQO:; Denmark Gray (Option 96)
NEMKO: Norway 2m (610) Angled: ADl414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKQ:  Finland
SEMEKQ: Sweden
SEV: Swilzerland 250 Val6 A Straight: ~ A01405
Gray (Option 97)
2m (610) Angled: ADI1415
SAA: Australia, New Zcaland 250 Valg A Straight:  A01406
Gray {Option 98)
@ @ 2 m (6 fo) Angled: -
BS: United Kingdom 250V at6 A Straight:  AD1407
Black {Option 99)
B2U= 2m (6 ) Angled:  A01417
L ]
O
CCC:China 250 vVall0A Straight:  A114009
Black {Option 94)
2m (6 ft) Angled: Al14109
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Network Analyzer Programming Manual (Part 1)

PREFACE

How to Use This Manual

1.

The following describes the structure of this manual.

¢ Part 1: Built-in BASIC
* Part 2: GPIB

Reference: For details of the network analyzer section names functions and key operations, refer
to the pertinent instruction manual.

* R3752H Series Network Analyzer Operation Manual
* R3753H Series Network Analyzer Operation Manual
* R3754 Series Network Analyzer User Manual

Please be understood that the left product name described below is applied to the right product
name.

R3752A — R3752AH
R3752B — R3752BH
R3752E — R3752EH
R3753A — R3753AH
R3753B — R3753BH
R3753E — R3753EH

For customers who use the R3754 Series

Descriptions for the R3752H or R3753H are also applicable to the R3754 except in the following
cases:
* When applicable models are clearly listed.

* When the R3754 Series is the only applicabls modesl.
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1.1

1. INTRODUCTION

INTRODUCTION

The BASIC language built into the network analyzer is equipped with general-purpose BASIC commands,
GPIB control purpose commands, and exclusive built-in functions, enabling the network analyzer to be used
for simple configuration of small GPIB systems.

Command and statement syntax

The syntax for the commands and statements used for this analvzer is explained in Chapters 3 and 4 of this
manual with both schematic and descriptive representations for intuitive understanding.
1. Schematic representation

To represent a syntax, the analyzer disassembles it into its elements and connects them with straight
lines.

Statements should always be read in the direction of the arrows. If a statement jumps to multiple branch-
es on the way, the analyzer will go to one of them. If a loop is formed in the representation, the loop can
be passed any number of times.

Description example:

— { INITIALIZE ) — Type —»
—{ — Volume label — -

2. Meanings of symbols used for descriptive representation

+  Part enclosed with symbols [ ]
Indicates that the enclosed item is an option (omissible).
*  Partenclosed with symbols < >
Indicates that the enclosed item is not an option (un-omissible}.
*  Part enclosed with symbols { }
Indicates that the enclosed item is repeatable 0 times or more.
*  Symboll

Tndicates "or", {ex. A I B - A or B is selectable.)
Example of representation: INITIALIZE ["volume label"] <type>

3. Meanings of words used for schematic and descriptive representations
*  Numerical value representation expression:
Any one of numeric value constant, numeric value variable, and expression
*  Character string representation expression:

Expression consisting of character string constant. character string variable, character string
function, and sub-string

+  Equipment address

Address of device connected to GPIB

1-1
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1.2 GPIB mode

1.2

[

GPIB mode

The analyzer operates in either of two modes: ADDRESSABLE or CONTROL. The switching between the
modes is performed using the CONTROL command or from the front panel.

For the use of the CONTROL command, refer to "3. BASIC COMMANDS". For the use of the front panel,
refer to the instruction manual for the pertinent unit.

ADDRESSABLE mode

The ADDRESSABLE mode is a normal mode. In this mode, the analyzer is controlled by an external
controller.

L.

[N

If the built-in BASIC program of the analyzer is run in this mode, the analyzer will operate as follows:

If "CONTROL 7:4" of the BASIC command has not been set:

Data can be transmitted/received between the built-in BASIC of the analyzer and an external
controller.

However, since the ENTER and QUTPUT instructions of the built-in BASIC have higher priority,
setting cannot be performed using a GPIB command from the external controller.

Perform setting using a GPIB command from the external controller, stop the built-in BASIC
program or set "CONTROL 7:4".

If "CONTROL 7;4" of the BASIC command has been set:

Tn contrast with "CONTROL 7:4" of the BASIC command has not been set, setting can be
performed using a GPTB command trom an external controller.

In other words, the system operates in the same manner as when the built-in BASIC is stopped.
However, no data can be transmitted/received between the built-in BASIC and the external
controller.

SYSTEM CONTROLLER mode

The built-in BASIC program enables the analyzer to control the measurement function and the exter-
nally connected units.
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2. BASIC OPERATIONS

2. BASIC OPERATIONS

2.1 Outline of Operations

Front panel keys are used for loading, executing, and stopping a program.

The program can be entered and executed by an external computer through the GPIB.

2.2 Panel Operations

For panel operations concerning the built-in BASIC, refer to the instruction manual of the pertinent unit
together with the explanation below, since operations differ in part according to the unit being used.

2.2.1 Entering, Executing, and Stopping a Program

To create a program, a personal computer (or a unit that can access files on an MS-DOS-formatted floppy
disk) should be used for entering/editing data and saving them on a floppy disk in ASCII format.

Use the following procedure to load, execute, and stop the program:

Operations (R3752)

1. Insert the floppy disk containing the program to be executed into the floppy disk
drive of the analyzer.

2. Press the [LOAD] to display the files on the floppy disk.

3. Usethe up [TI and down |~L] to move the cursor to the file name to be loaded.
4. Press the [ENT] to start program loading.

5. Press the [RUN] to execute the program.

6. Press the [STOP] to stop the execution of the program.

222 Data Entry Keys

To enter the INPUT statement, use the numeric keys (0 to 9), the [ - | and [ . |, then press the [ENT].
Before pressing the [ENT], the [BS] can be used to delete the input data character by character.

223 Function Keys

To interrupt the operation of the [ON], use interrupt keys K1 to K6.
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2.3 Floppy Disk

2.3 Floppy Disk

The floppy disk is used for storing/reading the setting condition and the measured data or a BASIC program
and the files from the BASIC program.

The floppy disk tormat complies with MS-DOS, enabling programs to be created or data to be analyzed using
a personal computer corresponding to MS-DOS.

In the analyzer, the disks initialized with the following formats can be used:

+  2DD (Double-sided double-density)
720 Kbytes (512 bytes, 9 sectors)

+  2HD (Double-sided high-density)

1.2 Mbytes (1024 bytes, 8 sectors)
1.2 Mbytes (512 bytes, 15 sectors)
1.4 Mbytes (512 bytes, 18 sectors)

CAUTION: The analyzer automatically discriminates between 2DD and 2IID disks. 2DD floppy disks format-
ted fo hold 1.2 Mbytes or 1.4 Mhyvtes and 2HD floppy disks formatted fo hold 720 Kbytes cannot he
used.

1. External appearance and names of micro-floppy disk

Auto shutter Head window Catching hub  Drive hole
' ~

| AN [ Ve
‘ ~ ‘ |

|
§4

/ /

¢
!

Label Plastic case  Center hole Write-protection notch

Figure 2-1 External Appearance and Names of Parts of Micro-Floppy Disk
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2.3 Floppy Disk

Label
Adhesive lahel for floppy disk

Head window

The READ/WRITE head is positioned at the corresponding opening on the back of the floppy disk.
The head is aligned with this slot.
When the floppy disk is pulled out from the drive slot, the auto shutter closes to protect the disk.

Catching hub (drive hole, center hole)

When the floppy disk is inserted into the drive slot, a spindle which uses a catching magnet on the
drive side fixes and rotates the floppy disk.

Write-protect window

Writing can be prohibited to prevent important data from being erased by mistake.

Insertion and handling of floppy disks

Insert the floppy into the disk drive with the label facing upwards, as shown in Figure 2-2.

Check that the disk is fully inserted in the drive by pushing it in with a finger. The disk is ejected auto-
matically when the eject button is pressed.

CAUTION:  Never press the eject button while the floppy drive lamp is blinking, since this could result in

incorrect operation or data loss.

N

Figure 2-2  Inserting Floppy Disk (for R3753)

@) o 2

When handling floppy disks, pay attention to the following items,

Keep away from materials which generate a strong magnetic field.
Do not expose to extreme heat or direct sunlight.

Take care to avoid cigarette ash and other contaminants.

Do not touch the magnetic surface.

Do not place heavy objects on disks,

Damaged disks (wet, dripped, bent, etc.) or those which have been contaminated with foreign
particles should be changed.

2-3
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2.3 Floppy Disk

3. Write protect
Important data should be protected from accidental erasure by using the write-protect shutter.
To protect data, slide the write-protect tub (Figure 2-3),
Writing is possible when the tub is closed to the center hole and not possible when furthest from the
center hole.

/|D /D/

(o &
o o
\_// L//

@i_j ¢ m

Write-protected Write-enabled

Figure 2-3  Write-Protect Tab Position

2
N
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2.4 File Management

2.4 File Management

24.1

Outline

The management of disk files for the analyzer is the same as for disk files created by MS-DOS. In other
words, the analyzer can vse MS-DOS-formatted floppy disks itself, and files created by the analyzer can
he referenced from MS-DOS.

1.

[

File

Generally, a group of datais called a "file". BASIC programs edited on personal computers (PCs) and
data created by BASIC are all stored as files,

Drive

Files are stored on disks such as floppy disks and memory disks. A unit which reads and writes files
is called a "drive". Each drive manages one disk, The following four drives are provided for the ana-
lyzer:
A: Floppy disks
Same as floppy disks created using MS-DOS
B: M™Memory disks which cannot be backed up
These disks are automatically formatted when the analyzer is switched on. When the analyzer is
switched off, the contents of the disk are lost.
BASIC cannot use these memory disks,

C:  Memory disks which can he backed up
The contents of the disk can be maintained when the analyzer is switched off.
BASIC can use up to 128 Kbytes of the disk capacity.

D: Read-only memory disks
These disks maintain the system program of the analyzer.
BASIC cannot use these memory disks.

To select the current drive, refer to the instruction manual for each model of analyzer.

Storing and calling files
When BASIC stores or calls a file, the drive and file name must be specified as follows:
"|<drive name::| <file name>"

To specify the drive, alphabetic characters of the drive name must be followed by a colon. The drive
name is omissible. If the drive name is omitted, the analyzer will automatically select the current
drive.

For information on how to store/call files, refer to the description of BASIC commands OPEN and
CLOSE.

2-5
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2.4.2 File Management

4. Initializing floppy disks
When a new floppy disk is to be used. it must first be initialized (formatted).

The following three initialization methods are possible:

*  Execute the FORMAT command contained in MS-DOS by using the personal computer and use
the formatted disk in the analyzer.

*  Analyzer panel operation (Refer to the description of the panel operation. )

*  Execute the INITIALIZE command contained in the BASIC program of the analyzer.

Generally, floppy disks can be formatted to have any one of the following capacities:
*  1.44 Mbytes (ZHD)

* 1.2 Mbytes (ZHD)

+ 720 Kbytes (2DD)

* 640 Kbytes (2DD)

The analyzer can use floppy disks formatted to have any of the above capacities except for "640
Kbytes (2DD)".

24.2 File Management

CAT

The CAT command is used to display the names of the files and directories in the current drive. The reg-
istered number, the file name, the number of bytes used, and the file attribute are displayed in that order
from the left.

24.3 File Saving

SAVE "file name"

The SAVE command is used to name the program created and save it on the drive. Take care when naming
the program, since if the name of an existing file is specified, the contents of the specified file will be
updated.

[
|
=



Network Analyzer Programming Manual (Part 1)

244

24.5

24.6

2.4.4 File Loading

File Loading

LOAD "file name"

The LOAD command is used to load the file from the drive into the memory.

File Deletion

PURGE "file name"

The PURGE command is used to purge unnecessary files.

File Name Changing

RENAME "current file name', 'new file name"

The RENAME command is used to rename an existing file without changing its contents.

Numbers, letters, and symbols {except for double quotation marks) are used to specify the file name as
follows:

I— Up to 3 characters (extension)

Period

Up to 8 characters

2-7
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3.1

BASIC COMMANDS

Various Commands

3. BASIC COMMANDS

In the built-in BASIC, various commands are used (o edit/execute programs and to operate files.

The following shows the hierarchical structure of the built-in BASIC commands:

Built-in BASIC commands—— Direct commands

L Execution commands_

File commands

Note: A capital letter is used for command.

Program input
DEL
GLIST
GLISTN
LIST
LISTN
LLIST
LLISTN
PRINTER
REN
SCRATCH

CONT
CONTROL
PAUSE
STEP
STOP
RUN

CAT

CoPY
INTTTALIZE
LOAD
MERGE
PURGE
SAVE
RENAME

31
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3.1.1 List of Command Function
Command Function
EDIT Program input | Stores the statement as a program.
commands DEL Deletes the specified line number.
GLIST Outputs the program list to the GPTB,
GLISTN Outputs the program list to the GPIB.
LIST Displays the program list on the screen.
LISTN Displays the program list on the screen.
LLIST Outputs the program list to the serial port.
LLISTN Outputs the program list to the serial port.
PRINTER Sets the GPIB address of the printer.
REN Changes the line number.
SCRATCH Deletes the already input program.
EXECUTION |CONT Runs the program again.
commands CONTROL Sets the BASIC control variables. (Environment setup)
PAUSE Suspends the program. (Enables CONT command)
STEP Runs the program one line,
STOP Stops the program. (Disables CONT command)
RUN Runs the program.
FILE CAT Displays the file name of the floppy disk on the screen.
commands COPY Copies the file to other disks or directories.
INITIALIZE Formats the disk.
LOAD Loads the program from a floppy disk,
MERGE Loads the program from a floppy disk to merge it into the already
input program.
PURGE Purges the file stored in a floppy disk.
SAVE Saves (Stores) the program into a floppy disk.
RENAME Renames the file name stored in a floppy disk.

[
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3.1.2 List of Command Syntax

3.1.2 List of Command Syntax

Command Syntax
EDIT Program input | Line number Statement
commands DEL DEL Start line |, End line]
GLIST GLIST [Start line] [, [End line] ]
GLISTN GLISTN [Start line] [, [Number of line] ]
LIST LIST [Start line] [, [End line] |
LISTN LISTN [Start line] [, [Number of line] ]
LLIST LLIST [Start line] [, [End line] ]
LLISTN LLISTN [Start line] [, [Number of line] |
PRINTER PRINTER Device address
REN REN [ [Current line number] [, <New line number>
|. <Increment=] | |
SCRATCH SCRATCH[112]
EXECUTION |CONT CONT [Line number]
commands CONTROL CONTROL <Resistor number>;<Value>
PAUSE PAUSE
STEP STEP [Line number]
STOP STOP
RUN RUN [Line number]
FILE CAT CAT ["DATE"]
commands COPY COPY "Current file name", "New file name"
INTTTALIZE INITIALIZE ["Volume label"] <Type>
LOAD LOAD "File name"
MERGE MERGE "File name"
PURGE PURGE "File name"
SAVE SAVE "File name"
RENAME RENAME "Current file name", "New file name"
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3.1.3 Precautions Common to All Commands

3.1.3

3.4

Precautions Common to All Commands

The following precautions are common to all of the built-in BASIC commands:

1.

™

Parameters

The character string representation expression and numeric value representation expression can be
used to specify command parameters. In other words, variables used in the BASIC command can be
used. If the number used is a real number, digits to the right of the decimal point will be omitted.

The description of each command uses representations such as integers and character strings for easy
understanding.

Boundary of expression

In principle, when the BASIC command uses multiple expressions continuously, a space can be used
instead of a comma, as long as the boundary of the expressions can be interpreted in the syntax.
Line number

The line number setting range is 1 to 65535.

If 0 or any value below the first line number of the program is specified, the analyzer will interpret
that the first line of the program has been specified.

1f 65535 or any value over the last line number of the program is specified, the analyzer will interpret
that the last line of the program has been specified.
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3.2 Command Grammar and Application

This index is used to easily find in Section 3.2.

GPIB Command Pages GPIB Command Pages
CAT e 3-6
CONT ..ottt 3-7
CONTROL.....oocviivivciiminnisireiccrrennns 3-7
COPY ottt 3-9
DEL .ottt 3-10
GLIST ..o 3-11
GLISTN oot 3-12
INITIALIZE (INIT) oo 3-13
LIST oo cereneens 3-14
LISTN oo e 3-15
LLIST oottt 3-16
LLISTN....ocoiimrimec i sececreneens 3-17
LOAD (e 3-18
MERGE ...cccooiiiniviiiiniiceneccsceiceinen 3-18
PAUSE ... 3-19
PRINTER ....ccommiiiieneecc e 3-19
PURGE ....ccocoiiininiiiniiinccicsceicsine 3-19
REN ..o 3-20
RENAME. ..o 3-21
RUN (it iccevecs e 3-21
SAVE i 3-22
SCRATCH .o 3-23
STEP cociviiriiinieiniciteie sttt 3-23
STOP ..ot e 3-24
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Program Input

The commands and statements described in Chapters 3 and 4 can be entered as a program if line num-
hers are added to them.

If the same line number exists in a program which has already been input, the newly entered number
will replace it. If the same line number does not exist, the new number will be added or inserted.

CAT

Qutline

Syntax

Description

The CAT command is used to list the names of the files stored on the current
drive.

(1)-1

- ( CAT R
- (O

(1)-2

CAT ["DATE"]

The CAT command lists the names of the files and directories stored on the cur-

rent drive.

CAT: Displays the registered number. the file name. the number of
bytes used, and the file attribute in that order from the left,

CAT "DATE": Displays the registered number, the file name, and the date the
file was created in that order from the left.

NOTE:  For the information how to handle files, refer to ' 2.4 File Management” .
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3. CONT

Outline

Svyntax

Description

Example

4. CONTROL

QOutline

Syntax

Description

3.2 Command Grammar and Application

The CONT command is used to restart the BASIC program.

(1)-1

- CONT —
—@— Line number 4@

(12

CONT [Line number]

* The CONT command restarts the BASIC program which is paused by the
PAUSE command at the next of the line where the program pauses.

*»  The CONT command restarts the BASIC program at the desired (specified)
line. Cannot be used to initialize variables.

CONT

CONT 200

The CONTROL command is used to set the detailed values concerning the
BASIC control (environment setup).

(1)-1

— { CONTROL }—— Register number @ Value —»

(1)-2
CONTROL register number; value

*  The CONTROL command specifies the items to be controlled by the regis-
ter number. The value followed by a semicolon is the actual value.

*  The value 1 to 9 can be set to the register number. The contents of each reg-
ister are as follows. {(However, the register 4 has not been used by means of
internal structure.)

<Register 1> Tnitial value: 79

Sets a serial I/O port. The total of values added up is used to specify the serial I/
O port. The following underlined-value is each default value which has been al-
ready set when the analyzer is turned on.

1.Baud rate: (; 1200 baud 3 Parity: (; None
1; 2400 baud 16; Odd
2:; 4800 baud 48; Even
3: 9600 baud
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3-8

2.Character length: (; 5 bits 4.Stop-bit number: (; None
4: 6 bits o4, bit
8; 7 bits 128; 1 1/2 bits
12; 8 bits 192; 2 bits
Example:

When 9600 bps for baud rate, 8 bits for character length, even parity for parity,
and 2 bits for stop-bit number are used:

CONTROL 1:3+12448+192

or

CONTROL 1;255

<Register 2> Initial value: 0

With the command LLIST or GLIST, specifies the print position from the left
side by entering the number of spaces.

Example:
When the list output is moved to the right by five characters

Execute the CONTROL 2;5 first and the LLIST or GLIST, five spaces will be
inserted immediately before the line number, then the list will be displayed after
that.

<Register 3> Initial value: 0
Specifies whether the BASIC program will be displayed in full name or short

name.
(0: Full name
1: Short name

For the relationship between the full and short names, refer to Table 4-2.

<Register 5= Tnitial value: 0

Specifies whether the maintenance command POKE is available or not.
0: Not available

1: Available

<Register 6> Initial value: 0

Specifies the stop condition of INPUT statement,

(:  Stops the statement only when the ENT key is pressed.

I: Stops the statement when the ENT key or the function key is pressed.

<Register 7> Initial value: 0

Used for GPIB setting. Each value must be set as follows:

{: Sets GPIB mode to ADDRESSABLE,

1: Sets GPIB mode to SYSTEM CONTROLLER.

2: Transits REQUEST CONTROL (request for control privilege).
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5.

COPY

Qutline

Syntax

3.2 Command Grammar and Application

4: Enables GPIB command setting from the external controller during BASIC
operation.

<Register &> Inital value: 0

Sets ON/OFF of DMA transfer mode.
{3 OFF

1. ON

<Register 9> Initial value: 1

Specifies a desired output instrument for PRINT. The total of values added up is
used to set up.

1: Default output (front panel indicator of each model)
2: Output to maintenance port (terminal)

4: Qutput to external monitor or R3753 LCD

8: Qutput to R3752 fluorescent character display tube

Example 1:Cutput to default and maintenance port
CONTROL 9:3

Example 2:Cutput to default, maintenance port and external monitor
CONTROL 9:7

The COPY command is used to copy the files stored on the drive to floppy disks
or directories, etc.

(-1

— Current file name ° . . New file name @

Description

(1)-2
COPY "current file name", "new file name"

* The COPY command copies the contents of the current file name to a new
file name.

*  When a new file name has already existed, the contents of the current file is
overwritten,

« If the new file name 18 the same as the current file name, then the error will
be occurred.

*  Both of two file names can be specified by using a character-string expres-
sion.

NOTE:  For the information how to handie files, refer to " 2.4 File Management”.
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6. DEL
*  Qutline The DEL command is used to delete lines in the program.
*  Syntax (1)1
- DEL Start line X ’
L End line —
O End line |—
(1)-2
DEL <Start line [, [end line| >I<, end line>
NOTE: A space may be used instead of a comma. The line number setting range is 1
through 65535,
«  Description *  The DEL command deletes the program from the start line to the last line.
+ If the line number is omitted, the no operation will be performed.
*  Example DEL 10 Deletes the 10th line only of the program,
DEL 10, Deletes the program from line 10 to the last line.
DEL 10,100 Deletes the program from line 10 to line 100.
DEL, 100 Deletes the program from the start line to line 100.
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7. GLIST

Outline

Syntax

Description

Example

3.2 Command Grammar and Application

The GLIST command is used to output a program list to peripheral devices such
as a printer, etc. through the GPIB.

(1)-1
- GLIST y »
Start line
L End line ||
(1)-2

GLIST [Start line [, [last line] 171[, [ast line] ]

NOTE: A space may be used instead of a comma.
The line number setting range is 1 through 65535,

* The GLIST command outputs the BASIC programs list to peripheral
devices such as a printer, etc. connected with the GPIB.

» The printer GPIB address can be define by the PRINTER statement or the
panel key operation of R3752/53.

GLIST Outputs all lines of the program list,

GLIST 100 Outputs the 100th line only of the program list.

GLIST 100, Outputs the program list from line 100 to the last line.

GLIST 100, 200 Outputs the program list from line 100 to line 200.

GLIST, Outputs all lines of the program list. (Same as GLIST)

GLIST, 200 Outputs the program list from the start line to line 200.
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8. GLISTN

Outline

Syntax

Description

Example

The GLISTN command is used to output a program list to peripheral devices

such as a printer, etc. through the GPIB.
(1)1

— { GLISTN

Start line

DL

Number of lines [

(1)-2
GLISTN [Start line [, [number of lines] 1] 1 [, [number of lines] ]

NOTE: A space may be used instead of a comma.
The line number setting range is 1 through 65535,

* The GLISTN command outputs the BASIC programs list to peripheral

devices such as a printer, etc. connected with the GPIB.

» The printer GPIB address can be define by the PRINTER statement or the

panel key operation of R3752/53.

+ The GLISTN command outputs specified lines of the program list from the

start line number specified at the start line.

*  When the ling number is a negative value, this command outputs the pro-

gram list toward the lower order numbers.
GLISTN Outputs all lines of the program list.
GLISTN 100 QOutputs the 100th line only of the program list.
GLISTN 100,  Outputs the program list from line 100 to the last line.
GLISTN 100, 20 Outputs 20 lines of the program list from line 100.
GLISTN, Outputs all lines of the program list. (Same as GLISTN)
GLISTN, 20 Outputs 20 lines of the program list from the start line.
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9. INITIALIZE (INIT)

Outline

Svyntax

— INITIALIZE Type ——

Description

3.2 Command Grammar and Application

The INITIALIZE command is used to initialize a floppy disk.
(-1

Volume label

(1)-2
INITTALIZE ["Volume label"] type

*  The INITTALIZE command initializes a new floppy disk or the floppy disk
to be copied with the format specified by the floppy type setting.
* The volume label can be specified at the initialization,
If omitted, there is no volume label
+  Specify the types of floppy disks as follows:
FEloppy type: 0; 720 KB (512 bytes, 9 sectors) 2DD
1; 1.2 MB (1024 bytes, 8 sectors) 2HD
2; 1.4 MB (512 bytes, 18 sectors) 2ZHD
3; 1.2 MB (512 bytes, 15 sectors) 2HD

CAUTION: The analyzer antomatically discriminates between 2DD and 2IID disks.
If the different type (floppy disk) Is inserted in the floppy disk drive,
make sure to initialize it with the following defaull setting:

Defuuli setting: 720 KB for 2D (fype )
1.2 MB for 2HD (type 1}

NOTE:  For the information how to handie files, refer to " 2.4 File Management".
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10. LIST
*  Qutline The LIST command is used to display a program list on the display.
*  Syntax (1)1

— { LIST ) . .

Start line

U1

End line -

(1)-2
LIST [Start line [, [end line] | | | [. [end line] |

NOTE: A space may be used instead of a comma.

*  Description *»  The LIST command displays the BASIC program list specified by the
parameters on the display.
« The display of the program list can be aborted using the STOP key.
However, since the stop operation differs from the program operation, the
program list cannot be re-displayed from the aborted line.
*  Example LIST Outputs all lines of the program list,
LIST 100 Outputs the 100th line only of the program list.
LIST 100, Outputs the program list from line 100 to the end line.
LIST 100, 200  Outputs the program list from line 100 to line 200.
LIST, Outputs all lines of the program list. (Same as LIST)
LIST, 200 Outputs the program list from the start line to line 200.
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11. LISTN
*  Qutline The LISTN command is used to display a program list on the display.
*  Syntax (1)1
— { LISTN ) . >
Start line
\—N umber of lines—
(1)-2
LISTN [Start line [, [number of lines] | | | [, [number of lines] |
NOTE: A space may be used instead of a comma.
The line number setting range is 1 through 655335.
*  Description The LISTN command displays the BASIC program list specified by the param-
eters on the display.
*  Example LISTN Outputs all lines of the program list.

LISTN 100 Outputs the 100th line only of the program list.
LISTN 100, Outputs the program list from line 100 to the end line.
LISTN 100, 20  Outputs 20 lines of the program list from line 100.
LISTN, Outputs all lines of the program list. (Same as LISTN)
LISTN, 20 Outputs 20 lines of the program list from the start line.
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12. LLIST
*  Qutline The LLISTN command is used to output a program list to peripheral devices
such as a printer, etc. through the serial port.
« Syntax (11
— { LLIST } .
Start line
L End line
(1)-2
LLIST [Start line [, [end line] ] ] 1 [, [end line] ]
NOTE: A space may be used instead of a comma.
The line number setting range is 1 through 65535,
*  Description The LLIST command outputs the BASIC program list to peripheral devices
such as a printer, etc. connected with the serial port.
«  Example LLIST Outputs all lines of the program list.

LLIST 100 QOutputs the 100th line only of the program list.
LLIST 100. Outputs the program list from line 100 to the end line.
LLIST 100, 200 Outputs the program list from line 100 to line 200.
LLIST, Outputs all lines of the program list. {Same as LLIST)
LLIST, 20 Outputs the program list from the start line to line 200.
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13. LLISTN

Outline

Syntax

Description

Example

3.2 Command Grammar and Application

The LLISTN command is used to output a program list to peripheral devices
such as a printer, etc through the serial port.

(-1

— (LLISTN} >

Start line

T

Number of lines{-

(1)-2
LLISTN [Start line [, [number of lines] 1] 1 [, [number of lines] ]

NOTE:  The line number setting range is I through 65335.

+ The LLISTN command outputs the BASIC program list to peripheral device
such as a printer, etc. connected with the serial port.

* The LLISTN command outputs specified lines of the program list from the
start line number specified at the start line.

*  When the line number is a negative value, this command outputs the pro-
gram list toward the lower order line numbers.

LLISTN Outputs all lines of the program list.

LLISTN 100 Outputs the 100th line only of the program list,

LLISTN 100,  Outputs the program list from line 100 to the end line.

LLISTN 100, 20 Outputs 20 lines of the program list from line 100.

LLISTN, Outputs all lines of the program list. (Same as LLISTN)

LLISTN, 20 Outputs 20 lines of the program list from the start line.
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14. LOAD

Outline

Svyntax

Description

15. MERGE

Outline
Syntax

Description

The LOAD command is used to load the file stored in a drive.
(1)-1

— {LOAD ° +  File name —@—o

(-2
LOAD "file name"

The LOAD command loads the file specified. Only BASIC files can be loaded
(except for another files such as system files).

NOTE:  For the information how to handie files, refer to " 2.4 File Management".

The MERGE command is used to load the file stored in a drive.
(-1

— ( MERGE 4®— File name —@—»

(1)-2
MERGE "file name"

¢«  The MERGE command differs from the LOAD command, since the BASIC
buffer is not initialized before loading.

* The program already existed in the BASIC butfer cannot be deleted unless
the same line number exists in the program newly loaded.

+ The combination of the SCRATCH and MERGE commands represents the
same function as the LOAD command.

NOTE:  For the information how to handle files, refer to "2.4 File Management”.
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16.

18.

PAUSE
*  Qutline
*  Syntax

«  Description

«  Example

. PRINTER

3.2 Command Grammar and Application

The PAUSE command is used to pause {(suspend) a program operation.

(-1

- PAUSE

(1)-2

PAUSE

* The PAUSE command suspends the BASIC program temporally, or the
BASIC program itself stops the program temporally.

» The program is restarted again at the next line of the suspended line by the
CONT command.

10 FORI=1TO9
20 GOTO 60

30 GOTO *PRT
40 NEXT

50 PAUSE

60 !

70 X=1%I

80 GOTO 30

90 *PRT

100 PRINT I; "*" :I; "=" X
110 GOTO 40

Refer to "44 PRINTER" in section 4.3.

PURGE
*  Qutline
*  Syntax

«  Description

The PURGE command is used to purge the file stored in a drive.

(1)-1
— PURGE . File name —@—»
(1y-2

PURGE "file name"

The PURGE command purges unnecessary file in the existed files.

NOTE: For the information how io handle files, refer to " 2.4 File Management”.
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19. REN
*  Qutline The REN command is used to renew the line numbers of program.
*  Syntax (1)1
—{ REN } g
L Current ling j New line
number number
Tncrement
value
(1)-2
REN [ [Current line number] [, New line number [, Increment value] | ]
NOTE: A space may be used instead of a comma.
The setting range of the current line number, the new line number and the
increment value is 1 through 65535,
«  Description * The current line number specifies the head of the line number to be renewed
in the current program.
* The new line number specifies the start of the renewed line number.
* The increment value specifies the step of the renewed line number.
* The REN command renews the line number used in the GOTO and GOSUB
statements corresponding to the new line number.
* The REN command cannot be used to specify the line number exceeds
65535. Do not specify the program line with changing/modifying the order.
*  Example REN: Renews the start line to 10, and changes the line number by 10

steps till the end line,

REN 30, 50, 3: Renews the line number 30 to 50, and changes the line number
by 3 steps till the end line,
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20. RENAME

Outline

Svyntax

3.2 Command Grammar and Application

The RENAME command is used to rename the file name stored on a drive.

(-1

Current file New file
- (renaviEp( e e [

Description

21. RUN

Outline
Syntax

Description

Example

(1)-2
RENAME "Current file name", "New file name"

*  The RENAME command renames only the file name stored without chang-
ing its contents.

« If the same file exists in a floppy which has already been created, then no
operation will be performed.

NOTE:  For the information how to handle files, refer to ' 2.4 File Management” .

The RUN command is used to execute the BASTC program,
(-1

H@L J

Line number

(12
RUN [line number]|

* The RUN command executes the BASIC program from the specified line.

« If no line number is specified, the program will be executed from the start
line.

*  When the RUN command is executed, all the variables are cleared and also
the array declarations are forcibly cleared before program execution.

RUN
RUN 200
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3.2 Command Grammar and Application

22. SAVE

Outline

Svyntax

Description

The SAVE command is used to save (store) files onto a drive.

(-1

- SAVE o - File name —@—b

(-2
SAVE "file name"

* The SAVE command stores the program (stored in the memory) into the file
specified in the statement.

» If the already existed file name is specified, the specified file is assumed to
update, then the file is overwritten.

CAUTION: The file name uses numerics, alphabets and symbols (except for double
quotations), and specify the file name as follows:

File name

HRREREREE

(- Up to 3 characters (extension)
Period

Up to 8 characters

NOTE:  For the information how to handle files, refer to " 2.4 File Management” .
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23. SCRATCH

Outline

Syntax

Example

24, STEP

Qutline

Syntax

Description

Example

3.2 Command Grammar and Application

The SCRATCH command is used to scratch (erase) the BASIC program stored
in the memory.

(1)-1

— ( SCRATCH } >
1
2

(1)-2

SCRATCH [112]

SCRATCH:  Erases all the programs stored in the BASIC buffer.
SCRATCH I: Tnitializes the program data only stored in the BASTC buffer.

SCRATCH 2: Initializes the program procedure only stored in the BASIC buff-
er.

The STEP command is used to execute the only one line of the BASIC program.

(1)-1

ﬁ@L E

Line number

(1)-2
STEP [line number]

* The STEP command executes the only one line of the BASIC program.
however, no operation will be performed in the FOR statement.

« If the line number is omitted, the next line of currently suspended line is per-
formed.

STEP
STEP 100
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25. STOP
*  Qutline The STOP command is used to stop the BASIC program.
*  Syntax (1)1
7 { STOP
(1)-2
STOP
*  Description The STOP command stops the BASIC program execution or the BASIC pro-

gram itself stops the program execution.
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4. BASIC STATEMENT

4. BASIC STATEMENT

4.1 Programming Rules

4.1.1 Program Structure

1. Statement

The BASIC program consists of various statements.

The statements are grouped into two types; control statement and executable statement (command).
Each statement consists of key words and expressions. The decision of the construction is the syntax
rule for grammar.

Statement Control statement ——— Declaration statement
— Loop/branch statement

— Instruction interrupt processing instruction

Executable statement — Program execution control command
— Program editing command

— /O command

— File control command

— GPIB related command

2. Key word

The term whose meaning and application are predetermined with BASIC is called a "key word". The
same name as the key word cannot be used for any other purpose.

The key word that is frequently used and whose full name is long has a short name.

To change the appearance from the full name to the short name, CONTROL command should be used
to set the control register 3 should be set to "0".

For information of key word list, refer to Table 4-1.

The relationship between the full and short names is shown in Table 4-2.

4-1
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4.1.1 Program Structure

Table 4-1 Key Word List

AND
BINARY
CASE

CLS
CONTROL
DATA
DSTAT
ENTER
GLIST
INTT

INTR

LIST
LOCKOUT

NEWVERSION

OUTPUT
PRINT
RESTORE
REQUEST
SEND
TALK
UNL
WAIT

APPEND
BNOT
CAT
CMD
COPY
DEL
DUMP
ENTERF
GLISTN
INTTTALIZE
ISRQ
LISTEN
LPRINT
NOT
OUT
PRINTER
PURGE
RETURN
SPRINTF
TEXT
UNT
XOR

AS

BOR
CHKDSK
COLOR

COPYFILES

DELAY
ELSE
ERROR
GOSUB
INP
KEY
LISTN
LOAD
OFF
OUTPUTF
PRF
RENAME
RUN
SRQ
THEN
UNTIL

ASCII
BREAK
CIRCLE
CONSOLE
COUNT
DELIMITER
ENABLE
EVENT
GOTO
INPUT
LABEL
LLIST
MERGE
ON
PAUSE
PRINTF
REM
SAVE
STEP
TIME
USE

BAND
BUZZER
CLEAR
CONT
CSR

DIM
END
FOR
GPRINT
INTEGER
LINE
LLISTN
MOVE
OPEN
PEEK
READ
REMOTE
SCRATCH
STOP

TO
USING

BASIC
BXOR
CLOSE
CONTINUE
CURSOR
DISABLE
ENT
FORMAT
IF
INTERFACE
LINETYPE
LOCAL
NEXT

OR

POKE
RECTANGLE
REN
SELECT
SYSTEM
TRIGGER
VIEWPORT

Note: A capital letter is used for keyword.

Full Name Short Name
CURSOR CSR
ENTER ENT
INITIALIZE INIT
INPUT NP
OUTPUT ouT
PRINTF PRF
USING USE

PRINT 7

Table 4-2  Correspondence Table between Full Name and Short Name
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3.  Expression

4.1.2 Object

The expression consists of the object and operator and can be placed anywhere it can be grammati-
cally specified to. (However, since the condition expression of |F statement interpret the symbol "-"
as equal sign because of the compatibility with the conventional BASIC, the assignment expression

cannot be written.)

There are tour kinds of expressions, depending on which kinds of data type is used for the final value
as a result of computation.

<arithmetic expression> <character string expression><logical expression> <label>

Arithmetic expression:

logical expression:

4.1.2 Object

Results in an integer value or real value,

Is determined by the syntax regardless of whether the expression includes
the logical operator within itself and estimates the final value as logical val-
ve, i.e., "0" is false and " 1" is true.

The item to be processed by BASIC is called "object”. The object may be a constant, variable, and function
and each object type consists of:

Object —— constant

— variable

— function

1. Constant

integer number constant
— real number constant
— character string constant
— Label

—— scalar variable ———— integer number variable

— real number variable

L character string variable

— system variable current line variable
[ built-in variable

| array L integer number

real number

¢ Integer number constant

The constant which has no decimal point within a program is considered as an integer number.
Since the constant is represented using four hytes inside, it can range from -2,147.483,648 to

+2,147 483,647,

4.3



Network Analyvzer Programming Manual (Part 1)

4.1.2 Object

4.4

Real number constant

The constant which has a decimal point or is represented using a floating decimal point such as
1E+20 is considered as a real number. Since the constant is represented using eight bytes (1EEE)
inside, it can range from approx. - 1E+308 to approx. 1E+308 and has an accuracy of 15 digits.
Character string constant

To represent a character string, it must be enclosed with double quotation marks ("). It is possible
to specify any character string between the empty string "" and a maximum of 128 character
string. The unit of the included character is 8 bits and it is possible to represent up to 256 kinds

of character units of 0 to 255. ASCII codes are used as character codes, which register special
symbols to codes from 128 to 255.

For the program to represent the codes which are not assigned to the keyboard or to enter the IN-
PUT statement, the form field (\) method is prepared using "\". Similarly, "\" can be written to
include the double quotation mark " into the character string.

To represent the ASCII control characters, escape sequences are prepared, as follows:

Table 4-3  Escape sequences

Escape sequences Meanings total number | Decimal number
\b Back space 010 8
At Horizontal TAB 011 9
\n Line field (new line) 012 10
\v Vertical TAB 013 11
\f Form field (clear screen) 014 12
\r Carriage return 015 13

Label constant

Ts used instead of the statement number, For declaration, an asterisk "*" should be added to the
beginning of the program.

The label constant uses the same characters as the variable. However, since it is not a variable,
any character cannot be substituted. In addition, the syntax rule limits the position at which the
table can be written. The positions are the table line number part described in "4.3 Statement
Grammar and Application" and the part where "jump to" is written.
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4.1.2 Object

Variable

The name of variable consists of up to 20 alphanumeric characters, starting with an alphabetic char-
acter.

If the last character of the variable name is $:  Character string variable

If the last character is (integer): Array type variable
If INTEGER statement does not declare the vari-
able type, the variable is used as a real number type.

Table 4-4  Alphanumeric Characters

1,2,3,4,5,6,7.8,9,0
ab,c,d.ef.gh,i,j.klmno,p,q,rs,tuv,wxy.z
AB,C.D.EF,GHLILK.LMN,GPQRSTUVWXY/Z

Example:  Variable types

value, v123: Real number variable

string$, s1238$: Character string variable
array(3): Array type real number variable
INTEGER code: Integer variable

INTEGER week(7): Array type integer number variable

+  Scalar variable
« Integer number variable
* Real number variable
* Character string variable
As long as the variable is not initialize, "0" is assigned to the numeric type variable. Therefore,
if the variable is to be initialized to a specific value. it is necessary to specifically substitute a
value in the program,

The value which can be stored each data type has the same amplitude as for the constant. The
character string variable does not have the array. The character string has the length attribute sim-
ilarly to the character string constant. To declare the length, DIM statement should be used.

DIM string$[100]
If the reference is made without the declaration, the variable is considered as 18 character string.
A part of the character string can be handled using the sub-string operator ( [ ] ).

Refer to "(7) Sub-string operator” in section 4,1.3,

strings = "ADVANTEST CORPORATION"
PRINT stringsl[l,14]

Result

ADVANTEST CORP.

45
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4.1.2 Object

+  System variable

¢ Current line variable @
Stores the ling number of the program which is currently performed. Any value cannot be sub-
stituted.
LIST @: Displays the line currently performed.

+ Built-in variable
Is the variable which is automatically registered when the BASIC starts. The variable is ini-
tialized to a specific value and can be changed by substituting a specific value. To return it to
the value when the BASIC starts, substitute that value specifically or initialize the BASIC
with SCRATCH 1,.SCRATCH.
PT: 3.14159.....
EXP: 2.71828.....

*  Array
For declaration of the array, use DIM, INTEGER statement.
* Numeric value type array

If the reference is made without any declaration, the amplitude of that array (number of ele-
ments) is 10 as shown in the declaration below. The attached character is always assigned
starting at 1.

DIM array(10)

INTEGER array(10)

Real number type array  DIM real(20)
Integer number type array INTEGER int(30, 40)

*  File descriptor

The BASIC reads and writes files by using the file descriptor. Declaration i3 not necessary, but
OPEN connects to the real file name. After OPENed, specify the file descriptor by using ENTER
or QUTPUT to refer to the file. Since the file descriptor is a special variable, it cannot perform
operations or print like other variables can.

3. Functions

All the functions are built-in type and grouped into the integer number type, real number type, and
character string type, depending on its return value. In addition, since the function call can be written
in an operation expression, it can be handled similarly to the variable.

atrings = "ADVANTEST"

PRINT strings

A = NUM{"2")

a = NUM("a")

FOR idx = 1 TO LEN(strings);
b = NUM(strings[idx;1]) - &2 + a
strings [idx;1]=CHRS (b)

NEXT idx

FRINT STRINGS

4.6
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Result

ADVANTEST
achvantest

*  Built-in functions

4.1.2 Object

Functions

Descriptions

SIN (Arithmetic expression)

COS (Arithmetic expression)
TAN (Arithmetic expression)
ATN (Arithmetic expression)

Sine (sin}
Cosine {cos)
Tangent (tan)

Reverse tangent (tan‘l) Unit of angle = radian

LOG (Arithmetic expression)

Natural logarithm

SQR (Arithmetic expression)

Square root

ABS (Arithmetic expression)

Absolute value

NUM (Character string expres-
sion}

Returns ASCII code for the first one character of the charac-
ter string expression.
Example: NUM ("A")---> 65

CHRS (Arithmetic expression)

Returns the character string of the ASCII code one character
corresponding to the value of the arithmetic expression.
Example: CHRS$ (65)---> "A"

LEN (Character string expres-
siom}

Returns the length of the character string expression.
Example: LEN ("ADVANTEST")---> 9

POS {Arithmetic expression 1,
Arithmetic expression 2)

Returns the digit of the head character of the character string
corresponding to the character string expression 2 in the
character string expression 1.

Example: POS ("ADVANTEST", "AN"}---> 4

Built-in functions

Functions to handle the measurement value
For details, refer to "4.4 Built-in Function”.
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4.1.3 Operators

4.1.3

4.8

Operators

Operator are used to operate the object operand. An expression is coded by combining operators and
ohjects.

™

Operators ————Assignment operators

— Unary arithmetic operators
— Dyadic arithmetic operators
— Logic operators

— Bit processing operators
- Relational operators

— Sub-string operators

Assignment operators

The key word existed in the standard BASTC, which is called "LET" is not provided for the assign-
ment operator. Assignment expression contains has its values and and makes up an expression.

PRINT a=1 --->1.0
PRINT a$="ADVANTEST" ---> "ADVANTEST"
PRINT (a=1)+a --->2.0

The assignment operators are shown below:

Normal assignment
In the assignment for character-string variables, transmits the only effective value of right part.
Example: DIM string$ [20]

PRINT LEN (string$ = "12345")

Result

5

Converts the value depending on the data type of left part, then assigns it to variable.
Example: string$ = 123.456--->"123.456"

numeric = "123"--->123

integer = 123.456--->123

+=: a+=10 —>a=a+ 10
-==: a-=10 —>a=a- 10
*= a*=10 —=a=a* 10
/= a/=10 —>a=a/ll
Yo=: a %= 10 —>a=a%10

=<: Assigns the character strings left-justify to variables.

=>: Assigns the character strings right-justify to variables.

Unary arithmetic operators
-1 Minus sign

+:  Plus sign
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4.1.3 Operators

++: Front/Back Increment
Front b = ++a ... Adds 1 to a, then assigns ++a to b.
Back b = a++ ... Assigns a++ to b, then adds 1 to a.
--:  Front/Back Decrement
Fronth=--a ..... Subtracts 1 from a, then assigns --a to b.
Backb=a-- ... Assigns a-- to b, then subtracts 1 from a.
Example: a = 10: PRINT a++: PRINT a: PRINT --a: PRINT --a: print a
Result
10.0
11.0
10.0
9.0
9.0

Dyadic arithmetic operators
+:  Addition
-t Subtraction
Multiplication
/. Division
%: Modulo calculation (remainder)
A: Involution

&:  Coupling characters

Logic operators
NOT

AND

OR

XOR

Bit processing operators

In numeric expressions, only the integer type is available. Real type may result in an error.
BNOT

BAND

BOR

BXOR

4.9
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4.1.3 Operators

6. Relational operators
The following operators are provided, and the result of applying these operators is a boolean value,
either TRUE or FALSE. At this case, TRUE is 1, and FALSE is 0. When the relational operation is
resulted based on the BASIC syntax, if the value calculated finally resulted in O, the result 1s deter-
mined as FALSE. All the values other than calculated values become TRUE.

= Equal

<>: Notequal (or =)
<

>

<=

=

Since the relational operations always perform the arithmetic operation according to the TF statement

n_n

condition, the operator "=" is determined unconditionally as relational operator. Therefore, the as-
signment expression cannot be included in the IF statement conditional expression.

7. Sub-string operators

Enables to specify the character-string expression in part as character string.

Character-string expression |arithmetic expression 1. arithmetic expression 2|:
The sub-string operator is considered (defined) as from.
"ADVANTEST" [1,5] ---> "ADVAN"

Character-string expression |arithmetic expression 1, arithmetic expression 21:
The sub-string operator is considered (defined) as from.
"ADVANTEST" [6;4] ---> "TEST"

4-10
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4.2 Various Statements

4.2 Various Statements

FOR-TO-STEP, NEXT, BREAK,
CONTINUE

FRE
GOSUB,RETURN
GOTO

GPRINT
IF-THEN. ELSE, END IF
INPUT

INTEGER

KEY$

LPRINT

LET

OFF ERROR

OFF ISRQ

OFF KEY

OFF SRQ

ON DELAY

ON ERROR

ON ISRQ

ON KEY

ON SRQ

PRINT [USING]
PRINTER

Executes the loop processing.

Returns the BASIC program buffer remaining capacity.
Branches or returns to the subroutine.

Branches to the specified line.

Qutputs to the numeric valug or character string to the GPIB.
Conditional branch

Inputs from the panel key.

Defines the variable as an integer type.

Returns the panel key code of the analyzer.

Outputs the numeric value or character string to the serial port.

Substitutes the expression for variable.

Cancels the branch when detecting the BASTC error,
Cancels the interruption branch by ISRQ.

Cancels the interruption branch by key input.

Cancels the interruption branch by SRQ.

Branches after the specified time elapses.

Defines the branch when detecting the BASIC error.
Defines the interruption branch by the internal request.
Defines the interruption branch by key input.

Defines the interruption branch by externally GPIB SRQ.
Displays the numeric value or character string.

Sets the printer GPIB address.

4.2.1 Statement Function List
1. Basic (fundamental) statement
{(lof2)
Statement Function
BUZZER Sounds the buzzer,
CLS Clears the screen.
CONSOLE Specifies the scroll area.
CURSOR Moves the cursor.
DATA Defines the numeric value or character string to be read out by READ
statement.
DATES$ Reads out the date of timer (RTC) built into the analyzer.
DIM Defines the array variable or character-string variable.
DISABLE INTR Disables the acceptance of the interruption.
ENABLE INTR Enables the acceptance of the interruption.
ERRMY$ Returns the error message.
ERRN Returns the error number.
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4.2.1 Statement Function List

(2 of 2)

Statement

Function

PRINTF

READ

REM

RESTORE

SELECT, CASE, END SELECT
SPRINTF

TIME$

TIMER

WAIT

WAIT EVENT

Displays the numeric value or character string.

Assigns the constant of DATA statement to the variable.

Anmotation

Specifies the data line to be read in next REATD statement.

Executes the multi branches with condition of expression value.
Assigns the result according to PRINTF format to the character string.
Returns the value of timer (RTC) built into the analyzer.

Reads out and resets the value of the built-in system timer.

Waits for the specified time.

Waits for the occurrence of the specified event.

2. GPIB control statement

Statement Function
CLEAR Clears the device.
DELIMITER Specifies the block delimiter.
ENTER Inputs from the GPIB.
INTERFACE CLEAR Clears the GPIB interface.
LOCAL Cancels the remote control.
LOCAL LOCKOUT Local lockout
OUTPUT Qutputs to the GPIB.
REMOTE Remote control
REQUEST Sets the status byte.
SEND Outputs (sends) the command, data, and others to the GPIB.
SPOLL Reads out the status byte,
TRIGGER Qutputs the group-execute trigger.

3, File control statement

OUTPUT [USING]

Statement Function
CLOSE Closes the file.
DSTAT Obtains the directory contents of floppy disk for the BASIC variable.
ENTER [USING] Reads out the data tfrom the file.
OFF END Cancels the processing specified by ON END statement.
ON END Defines the processing at the end of file.
OPEN Opens the file.

Qutputs (writes) the data to the file.




Network Analyzer Programming Manual (Part 1)

4.2.2 Statement Syntax List

FOR-TO-STEP, NEXT, BREAK,
CONTINUE

FRE
GOSUB,RETURN

GOTO
GPRINT
IF-THEN. ELSE, END IF

INPUT
INTEGER
KEY$
LPRINT
LET

OFF ERROR
OFF ISRQ
OFF KEY

FOR numeric variable = numeric expression TO
numeric expression [STEP numeric expression]
[BREAK]

[CONTINUE]

NEXT [numeric variable]

FRE (numeric)

GOSUB integer | label expression
RETURN

GOTO integer | label expression

GPRINT [A {,1;A}]

(1) [F<conditional expression> THEN <statement>
(2) TF<conditional expression> THEN
[ELSE IF <conditional expression> THEN]
[multi statements|

[ELSE]

[multi statements]|

END IF

INPUT ["<character-string>",] A {, A}
INTEGER <B> {, <B>}

KEY$

LPRINT [A {,|;A}]

LET <D= | <E> {:<D> | <E>}

OFF ERROR

OFF ISRQ

OFF KEY [key code]

4.2.2 Statement Syntax List
1. Basic statement
(1 of 2)
Statement Syntax
BUZZER BUZZER <tone><time>
CLS CLS
CONSOLE CONSOLE <start line><end line>
CURSOR CURSOR <X axis><Y axis>
DATA DATA numeric constant | character-string constant
{, numeric constant | character-string constant }
DATES (1) DATES$
(2) DATES = "YY/MM/DD"
DIM DIM <B> | <C> {, <B> | <(C>}
DISABLE INTR DISABLE INTR
ENABLE INTR ENABLE INTR
ERRM$ ERRMS {error number)
ERRN ERRN
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4.2.2 Statement Syntax List

SELECT, CASE, END SELECT SELECT <numeric expression | character-string expressions
CASE <numeric expression | character-string expression>
multi statements

[CASE ELSE]
[multi statements]
END SELECT
SPRINTF SPRINTF character-string variable format specification {, A}
TIME$ TIMER (01 1)
TIMER (1) TIMES$
(2) TIME$ = "HH:MM:S5"
WAIT WAIT time
WAIT EVENT WAIT EVENT <event number>

(20f2)
Statement Syntax
OFF SRQ OFF SRQ
ON DELAY ON DELAY time GOTO | GOSUB integer | label expression
ON ERROR ON ERROR GOTO | GOSUB integer | label expression
ON ISRQ ON ISRQ GOTO | GOSUB integer | label expression
ON KEY ON KEY key code GOTO | GOSUB integer | label expression
ON SRQ ON SRQ GOTO | GOSUB integer | label expression
PRINT [USING] (1) PRINT [A {, | ;A} ]
(2) PRINT USING format setup expression ; {, A}
PRINTER PRINTER numeric expression
PRINTF PRINTF format expression {, A}
READ READ inputitemn {, input item}
REM REM [character string] or ![character string]
RESTORE RESTORE integer | label expression

: numeric expression | character-string expression

numeric variable name [ (numeric expression {, numeric expression} } ]
character-string variable [ numeric expression|

numeric variable = Numeric expression

character-string variable = | =< | =>character-string expression

moawe
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4.2.2 Statement Syntax List

In PRINT USING format specification, specify the following image specifications by using a
comma among images.

image specifications

D:

Z:

v

A EE

A

k:

X
Literal:
B:

@:

+:

Specifies the output digits with No. of D. A space is used to fill up the remaining blank in
the specified field.

Specifies the output digits with No. of Z. A zero is used to fill up the remaining blank in the
specified field.

Displays the expression as it is.
Displays the PRINT USING format with a + or - sign flag at the position of S,

Displays the PRINT USING format with a - for negative and a space for positive at the po-
sition of M,

Displays the PRINT USING format to match the position "." with coming the decimal
point.

Displays PRINT USING format with the exponent format (e, sign, exponent}.

Same as K. However, use a comma for a decimal point.

Same as ".". However, use a comma for a decimal point,

Specifies the output digits with the number of *. A space is used to fill up the remaining
blank in the specified field.

Displays one character.

Displays the character-string expression as it is.

Displays the character of one space.

Encloses a literal with \" when writing it to the format expression.
Displays the expression result using an ASCII code.

Form lead

Moves the display position to the top of the same line.

Line feed

Does not line feed.

Specifies the number of repetition of each image by using numerics.

4-15
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4.2.2 Statement Syntax List

+ In PRINTF format specification, specify the parameter immediately followed after % by using the

following image.

%| - 110] [m] [. n] character

- Justifies the character with no space from left (if no specification, then from right).

0: Sets the character, which is justified for the remaining blank in the specified field, to be 0.
m: Reserves the field for the character "m".
o

Qutputs the PRINT USING format with n-digit accuracy. In character string, this setup val-
ue is used for an actual character-string length.

Character: d; decimal with sign s; character string
0; octal e; floating-point expression (exponent format)

x; hexadecimal f: floating-point expression

2. GPIB statement

Statement Syntax
CLEAR CLEAR [device address {. device address} ]
DELIMITER DELIMITER numeric expression
ENTER ENTER device address ; B {, B}
INTERFACE CLEAR INTERFACE CLEAR
LOCAL LOCAL [device address {, device address} |
LOCAL LOCKOUT LOCAL LOCKOUT
OUTPUT OUTPUT device address {, device address} ;A {, A}
REMOTE REMOTE [device address {, device address} ]
REQUEST REQUEST integer
SEND SEND <C> | <D> {, <C> | <D>}
SPOLL SPOLL (Device address)
TRIGGER TRIGGER [device address {. device address) |

numeric expression | character-string expression

numeric variable [character-string expression |

<CMD | DATA | LISTEN | TALK> [numeric expression {, numeric expression }]
UNL | UNT

Yaowe
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4.2.2 Statement Syntax List

3. File control statement

Statement Syntax

CLOSE CLOSE#FD | *

DSTAT (1)  DSTAT 0 <number of file>
(2) DSTAT<index> <file name> <attribute> <size><number of sec-
tor> <year> <month> <datex> <time> <minute>
<start sector>
(3) DSTAT ;SELECT <character string> COUNT <variable>
ENTER [USING] (1) ENTER #FD ; input item {, input item }
(2) ENTER #FD USING "image specification” ; input item
{, input item } }

OFF END OFF END #D

ON END ON END #FD GOTO | GOSUB integer | label expression
OPEN OPEN "file name" FOR processing mode AS #FD [; type]
OUTPUT [USING] (1) OUTPUT #FD ; output item {, output item}

(2) OUTPUT #FD USING "image specification" ; output item
{, output item} }

FD: file descriptor
Processing mode: INPUT [ QUTPUT
Type: BINARY | TEXT | ASCI

= ENTER USING image specification

image specification

D: Interprets the numeric of D as an input digit and reads out it, then assigns it to the variable
of the input item.

7 Same as D.

K: Reads one line and converts it to the numeric data, then assigns it to the variable of the input
item.

S Same as D.

M: Same as D.
Same as D.

E: Same as K

H: Same as K. However, use a comma for a decimal point.
Same as D.

A Reads the number of A and assigns it to the character-string variable.

k: Reads one line and assigns it to the character-string variable.

X: Skips one character.

Literal: ~ Skips the the character-string numeric data enclosed with \".

B: Reads one character and assigns it to the input item using an ASCII code.

@: Skips one-byte data.

+: Same as @,

- Same as @.
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4.2.2 Statement Syntax List

4-18

Ignored in ENTER statement.
Specifies the number of repetition of each image by using numerics.

OUTPUT USING image specification

image specification

D:

Z:

A
ke
X
Literal:

Specifies the output digits with No. of D. A space is used to fill up the remaining blank in
the specified field.

Specifies the output digits with No. of Z. A zero is used to fill up the remaining blank in the
specified field.

Displays the expression as it is.

Displays the OUTPUT USING with a + or - sign flag at the position of S,

Displays the OUTPUT USING with a - for negative and a space for positive at the position
of M.

Displays the OUTPUT USING to match the position "." with coming the decimal point.
Displays OUTPUT USING with the exponent format (e, sign, exponent).

Same as K. However, use a comma for 4 decimal point,

Same as ".". However, use a comma for a decimal point.

Specifies the output digit with the number of *. A space is used to fill up the remaining
blank in the specified field.

Displays one character.

Displays the character-string expression as it is.

Displays the character of one space.

Encloses the literal with \" when writing it in the format expression.
Displays the expression result using an ASCIT code.

Outputs the form lead.

Qutputs the carriage return.

Outputs the line feed.

Does not hang the line feed immediately followed after the last item.

Specifies the number of repetition of each image by using numerics.
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4.3 Statement Syntax and Use

This index is used to easily find in Section 4.3.

4.3 Statement Syntax and Use

GPIB Command Pages
BUZZER ..o 4-20
CLEAR ..ottt 4-21
CLOSE ..o 4-22

.......................................................... 4-23
CONSOLE .....cocvvviiiiiniiccni it 4-23
CURSOR ..o 4-24
DATA e 4-25
DATES ..ot snieieieien 4-26
DELIMITER .....cooviimivrnnimiinvececreneen 4-27

.......................................................... 4-28
DISABLE INTR ..ot 4-29
DSTAT ..o 4-30
ENABLE INTR ... 4-31
ENTER ..ottt 4-32
ENTER USING ..o 4-35
ERRMS .o 4-37
ERRN .ottt 4-38
FOR-TO-STEP, NEXT, BREAK,
CONTINUE ..ot 4-39

.......................................................... 4-41
GOSUB, RETURN .......c.ocoviiiiricicicrrennne 4-41
GOTO e 4-43
GPRINT, LPRINT ..ot 4-44
TF-THEN, ELSE, END TF.........cccivvnnnn 4-45
INPUT .o 4-48
INTEGER ...cccovmiiniiciiniiiiiniecinniecie i, 4-49
INTERFACE CLEAR ... 4-51
KEYS oot 4-52

.......................................................... 4-53
LOCAL ..o 4-54
LOCAL LOCKOUT ..o 4-55
OFF END oottt 4-56
OFFERROR ... 4-56
OFF KEY ..o 4-57
OFF SRQ. OFF ISRQ...coociiiiiniiiine, 4-58
ONDELAY ..o 4-59
ONEND ..ot 4-60
ON ERROR ...cociiviiiiiniciniciccei 4-61

GPIB Command Pages
ONKEY .o 4-62
ON SRQ, ONISRQ ..o, 4-63
OPEN ..ot 4-64
QUTPUT ... 4-67
OUTPUT USING ..ot 4-70
PRINTER.......ccocimrinimiiicciieenreneieens 4-75
PRINTF ..ot 4-76
READ ..ottt 4-77
......................................................... 4-78
REMOTE ... 4-79
REQUEST ....ocoiiiiiiiiiiiicciciincnieiee 4-80
RESTORE......cooiiiivciimini e 4-82
SELECT, CASE, ENS SELECT ............. 4-83
SEND ottt iccicst s 4-84
SPOLL ... eins 4-85
SPRINTE ..ot 4-86
TIMES. ..o 4-88
TIMER ..o 4-87
TRIGGER ..ot 4-89
PRINT ..oviriiirtiinicieie ettt 4-72
WAIT e 4-90
WAITEVENT ..o 4-60
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4.3 Statement Syntax and Use

1. BUZZER
*  Qutline The BUZZER statement is used to sound alarm.
*  Syntax (1)1

- ( BUZZER)— Integer 1 Aof Tnteger 2 {—»

(1)-2
BUZZER integer I, integer 2

NOTE:  Aninteger I is used 1o specify the tone at the range of 00 (high tone) to 65535
(low tone).
An integer 2 is used to specify the duration (unit: ms)

«  Description The BUZZER statement sounds the buzzer built into the analyzer in accordance
with the specified range
+  Example 10 FOR I=0 TO 255
20 BUZZER 1, 10
30 NEXTI
40 STOP
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4.3 Statement Syntax and Use

2. CLEAR
*  Qutline The CLLEAR statement is used to set the all devices connected to a GPIB or the
selected particular devices to an initial state. In other word, this statement ¢lears
the all setup values for devices.
*  Syntax (1)-1
— CLEAR } —
I Device address
S
(1)-2
CLEAR [device address {. device address}|
* Description * If only the CLEAR statement is performed without specifying the device
address, the universal Device Clear (DCL) command will be sent. By the
DCL command, all the devices, which is connected to a GPIB, could be set
to the initial state,

*  When the device address is specified followed after the CLEAR statement,
only the devices which are specified by the device address are addressed.
then the Select Device Clear (SDC) command is sent, By the SDC ¢com-
mand, only the particular devices is set to the initial state. Multiple
unit-address can be specified.

* The initial state that is defined for each unit in the CLEAR statement
depends on each unit.

«  Example 10 CLEAR
20 CLEAR 2
30 CLEAR1,3,5,7
* Note The CLEAR statement is not available in ADDRESSABLE mode.
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3.

CLOSE

Outline

Svyntax

Description

The CLOSE statement is used to close files assigned to a file descriptor.

(-1

- (cLOSE @ File descriptor |— &

—,

(1)-2
CLOSE <#file descriptor | *>

All files opened by the OPEN command must be closed before removing a
floppy disk or turning off the power of devices. If not, the files may be dam-
aged.

In BASIC program, when operation is suspended using the PAUSE or STOP
key, files are not closed automatically. Tn other cases, all files are closed
automatically after programming, also after termination with an error. How-
ever, if ON ERROR is set in instrument, the files will not be closed.

By reasons above, be sure to perform the close operation certainly by using
the following method (specification method for closing all files using the
command} at the error termination.

CLOSE *
The files are closed automatically when command such as SCRATCH or
LOAD is executed.

NOTE:  For the information how to handle files, refer to " 2.4 File Management” .
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4. CLS

5.

Outline

Svyntax

Description

Example

CONSOLE

Qutline

Syntax

Description

Example

4.3 Statement Syntax and Use

The CLS statement is used to clear the display on the screen.

(-1

> (as)—
(1)-2

CLS

+ The CLS statement clears the characters displayed on the screen and imme-
diately returns the cursor to the original position.
* The CLS statement clears the scroll range specitied by CONSOLE.

10 CLS

The CONSOLE statement is used to specify the scroll range.
(13-1

— ( CONSOLE)— Start line @ End line —»

(1)-2
CONSOLE start line , end line

NOTE:  If any value below the start line is specified as the end line, the start line is
assigned to the end line

« The CONSOLE statement sets the scroll range of the text screen.
* The range of start line and end line is specified as follows:
R3752 (fluorescent character display tube); 0to 7
R3752 (external monitor), 0to 29
R3753; 0to 29
10 CONSOLE 0,5
20 PRINT "This is Network Analyzer"
30 PRINT "....Sweep Check Program...."
40 STOP
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6. CURSOR

Outline

Syntax

The CURSOR statement is used to move the cursor to the specified coordinate
position,

(-1

~

Description

Example

CURSOR)—‘ Numeric expression 1 }—O% Numeric expression 2 —

(1)-2

CURSOR numeric expression 1, numeric expression 2

NOTE:  Numeric expression 1:X-axis specification (column direction)

Numeric expression 2:Y-axis specification (line direction)
A space may be used instead of a comma.

The CURSOR statement moves the cursor to the specified position on the
screen.
The numeric expression 1 is used to specify X-axis coordinate, and the
nmumeric expression 2 is used to specify Y-axis coordinate.
The range of X-axis coordinate and Y-axis coordinate is specified as fol-
lows:
R3752 (fluorescent character display tube); 0<X<31 0£Y<7
R3752 (external monitor);, 0<X<79 0<Y<29
R3753; 0=X<66 0<Y<29

CLS

X=4:Y=4:X1=1:Y1=1

CURSOR X, Y:PRINT "";

X=X+X1:Y=Y+Y1

CURSOR X, Y:PRINT "*";

IF X<=0 OR 67<=X THEN X1 *=-1

IF Y<=0 OR 29<=Y THEN Y1 *#=-1

GOTO 30

STOP
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7.

DATA

Outline

Syntax

Description

Note

4.3 Statement Syntax and Use

The DATA statement is used to define the numeric and the character string to be
read out by the READ statement.

(-1

Numeric
— ; >
( DATA,\/ + constant

Character-string
constant

(N
.

(1)-2
DATA <numeric constant | character-string constant> {. <numeric constant |
character-string constant> }

Since the DATA statement does not become the object to be executed, so it
can be placed in any statement number. Generally, the DATA statement is
necessary based on the order read out by the READ statement,

The READ statement searches the DATA statement in the program and
retrieves the data to be read.

To change this order, use the RESTORE statement.

In DATA statement, multiple constants can be defined, by using commas or
spaces for separating the constants. The character string is enclosed with
double quotation as character-string constant,

After the DATA statement, multi-statement separated by a colon cannot be
used.

In DATA statement, the parameters (expressions} which include variables can-
not be used.
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8. DATES$
*  Qutline The DATES$ statement is used to read out date and to change the date.
*  Syntax (1)1

— DATES

(1)-2
DATE$ ="
(2)-1

— { DATE$ e 0 Year @Menth @ Day @_,

(2)-2
DATES$ = "year/month/day"
+  Description + The DATESY statement reads out the date of the system built-in timer (RTC).
* The read out date can be changed.
Input as follows:
DATE$="93/1/1"

or
DATE$="93/1/01"

«  Example 10 DIM D$|10]
20 D$=DATES$
30 PRINT "Date is ":D%
40 PRINT "Date Reset"
50 DATE$="93/1/1"
60 STOP
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9. DELIMITER

Outline

Svyntax

Description

Example

4.3 Statement Syntax and Use

Used to set the delimiters for GPIB output.
(1)1

— ( DELLMITER)— Numeric expression —

(1)-2
DELIMITER numeri¢ expression

* The delimiters in numeric representation (used for outputting data to GPIB
using the OUTPUT statement and so on) are selected.

Selection No, Type of delimiter
0 Outputs 2-byte code of CR and LF.
Also outputs single signal EOI immediately with LF.
1 QOutputs 1-byte code of LF.
2 Qutputs single signal EOT immediately with end of data byte.
3 Qutputs 2-byte code of CR and LF.

{(Note) CR: Carriage return (Hexadecimal 0D)
LF: Line feed (Hexadecimal OA)
EOI:  Single-wire message (End Or Tdentity)

« If the result of numeric expression exceeds the range of 0 to 3, an error may
occur.
Numeric digits that follow after a decimal point are ignored and recognized
as an integer.

* "DELIMITER = 0" is automatically set as a default value when the power is
turned on.

NOTE: The termination code used when outputting the data to GPIB is specified by
the DELIMITER statement.
Any data entered from GPIB is always terminaied with LF or EOL

10 DELIMITER 0
20 DELIMITER 1
30 DELIMITER A*10
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10. DIM

Outline

Syntax

Description

Example

The DIM statement is used to define the array variable or character-string vari-
able.

(-1

DIM ) Numeric @ Numeric ) o

variable name

expression

N
./

Charac- Numerie
ter-string vari-| | expression

(1)-2
DIM <A B> {, <A B>}

NOTE: A: numeric variable name [ (numeric expression {, numeric expression} ) |

B: character-string variable [numeric expression]

10
20
30
40
50
60
70

When the array variable and character-string variable are used, the array
variable name and the character length of array variable must be defined by
DIM statement. If the array variable is used with no definition, the array
variable will become 10 prime numbers in one dimension, and the character
string will be the length of 18 characters.

When the array declaration is performed by the DIM statement, the specified
size array variable is reserved into memory. If more array declaration is per-
formed, the remaining capacity (space) of BASIC program will be decreased
and then the program may stop and will be resulted in an error (memory
space full).

The numeric expression that indicates an array variable size recognizes the
real number as an integer by omitting the digit followed after a decimal
point, even if the calculation has resulted in a real expression. A zero cannot
be used for an array variable.

Numeric expression is used to declare the length of character string for char-
acter-srting variable.

DIM N(5) <Result>
FORT=1TOS5 0.5
N(D) = I*112 2.0
NEXT1 4.5
FORT=1TOS5 8.0
PRINT N(1} 12.5
NEXTI1



Network Analyzer Programming Manual (Part 1)

11. DISABLE INTR

Outline

Svyntax

Description

Example

4.3 Statement Syntax and Use

The DISABLE INTR statement is used to prohibit the interruption reception.
(1)1

— DISABLE INTR

(1)-2
DISABLE INTR

10
20
30
40
50
60
70
30

The DISABLE INTR statement prohibits the interruption by ENABLE
INTR statement.

When the interruption is permitted again after the DISABLE INTR state-
ment performs, the ENABLE INTR statement must be performed. At this
case, the branch condition set by ON XXX statement is kept as the previous
condition. However, if the condition of interruption branch is changed, it can
be set using ON XX or OFF XXX statement before the ENABLE INTR per-
forms.

After immediately executing (running) the program, the interruption is pro-
hibited until the ENABLE INTR is executed.

ONKEY 1 GOTO 60
ENABLE INTR

'LOOP

GOTO 30

!

DISABLE INTR

PRINT "KEY | INTERRUPT"
STOP
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4-30

12. DSTAT

Outline

Syntax

Description

The DSTAT statement is used to obtain the contents of directory for BASIC
variable.

(1}

DSTAT <index> <variable>

(2}

DATAT <index:> <fileattribute> <size> <sectors>

(3}

<year> <month> <day> <hour> <minutes> <start-sector>

DSTAT ; SELECT <string> COUNT <variable>

Syntax of (1}

The DSTAT statement checks the number of files stored in the directory of
file system. A zero is specified for 1st parameter <index>, and numeric vari-
ahle for 2nd parameter. The result is assigned to the 2nd parameter.

Syntax of (2)

The DSTAT statement obtains the directory information of file system for
BASIC variable. The index of the directory is specified by 1st parameter
<index>. The settable values are between 1 to the number of stored files (the
number of stored file is the value obtained by syntax of (1)).

For 2nd parameter, character-string variable is specified. The file name of
result is stored for the 2nd parameter.

For 3rd parameter and after, all of the parameters are specified with numeric
variables. In these parameters, the following contentsare assigned:

fileattribute File attribute (when file has multiple attributes, the
parameter is output by adding each number.)
1.READ ONLY 8. VOLUME LABEL
2. HIDDEN FILE 16. DIRECTORY
4. SYSTEM FILE 32. ARCHIVE FILE

size File size {number of byte)

sectors Number of sector

year, month, day Date of file created

hour. minutes Time of file created

start-sector Start sector of file

Syntax of (3)

The DSTAT statement assigns the number of file specified by parameter
<character string> to the parameter <variable>.
This syntax is used for searching files whether the specified file is existed in
the directory or not.
71 Same as one character
*:  Same as one character or more
[ |: Same as any one character of character string enclosed with [ |.
If parameter is specified with [character 1 - character 2], then it is the
same as the character between character 1 and character 2.
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13. ENABLE INTR

Outline

Svyntax

Description

Example

4.3 Statement Syntax and Use

The ENABLE ENTER statement is used to permit the interruption reception.
(-1

— ENABLE INTR

(1)-2
ENABLE INTR

The ENABLE ENTR statement permits the interruption reception, and
enables the interruption branch defined by ON XXX statement.

If the interruption is permitted again after performing the DISABLE INTR,
then the ENABLE INTER statement must be executed.

After immediately executing the program, the interruption cannot be per-
formed until the ENABLE INTR statement is performed.

ON KEY 1 GOTO 60
ENABLE INTR

' LOCP

GOTO 30

!

PRINT "KEY 1"
GOTO 20

CAUTION: If the interruption defined by ON XXX statement occurs, then the inter-

ruption cannot be used affer immediately the program branches, even
if the ENABLE INTER statement is executed (same as DISABLE
INTR statement). That is to prevent the Nest for the interruption pro-
cessing, if the next inferrupfion occurred during interruption.

To enable the interruption branch confinuously, the ENABLE INTR
statement is required again to permit the interruption.

4-31
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14. ENTER

*  Qutline (1} The ENTER statement obtains data from a GPIB and a parallel 1/O.

(2) The ENTER statement read data from file and assigns the data to an input
item,

*  Syntax (1)-1

] ] Numeric
— (ENTER}— Device address C variable

Character-string
variable

()
N/

v

(1)-2
ENTER device address; <numeric variable | character-string variable>
{, <numeric variable | character-string variable>}
Device address:0 to 30;Device address connected to an external GPIB.
31; Data input from measurement section of the analyzer.
34; Read out of parallel port Flip/Flop condition.
35; Data read out of parallel port C.
36; Data read out of parallel port D.
37; Data read out of parallel port CD.
(211

- ENTER e File descriptor O Input item >

(N
N

(2)-2
ENTER #file descriptor ; input item {, input item }

* Description Syntax of (1)

*« The ENTR statement inputs data from the unit specified by device address
through a GPIB and stores the data into BASIC variable as numeric variable
or character string. Pay attention that the controller will stop the operation
without completing handshake if talker function is not provided for the unit
specified by the device address.

When character-string variable is used, it must be defined by DIM state-
ment.

* In character staring input. pay attention that the input data will overflow and
the overflowed data will be ignored, if the length of character string variable
used for destination is not enough.
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* Any data entered from GPIB is always terminated with LF or EOL
Also refer to "9, DELIMITER" in Section 4.3,

Example

10 ENTER ;A

20 DIM A$(100), BS2H
30 ENTER 2:A$

40 ENTER 3;B%

NOTE: When SYSTEM CONTROLLER made is selected, the device specified by the
address is set as talker and the data are obtained.

Syntax of (2)
The ENTER statement reads data as data-type format corresponding input item
from the file assigned to the file descriptor, and assigns the data to the input item.

NOTE:  For the information how to handle files, refer to " 2.4 File Management” .

Example 1: BINARY file

The ENTER statement assigns an internal data as it is. It also enables to read the
data of the number of byte indicated by the header contents after reading each
header such as integer of 4 byte, real number of 8 byte, and ¢haracter string of 4
byte.

Since the number of byte to be read is decided by the type of input item, the same
type as OQUTPUT is required for preventing the data difference

10 INTEGER T

20 DIMR

30 OPEN "FILE" FOR INPUT AS #FD
40 ENTER #FD;LR,S$

Number of byte to be read differs according to the variable type to be assigned

Header pad

-

0 73 v

!
1

1)
04—

1 : When the variable is an integer, 4-byte data is read and assigned to the vari-
ahle.

2 : When the variable is a real number, 8-byte data is read and assigned to the
variable.

3 : When the variable is a character string, 4-byte header and header length are
read and assigned to the variable.

Example 2: TEXT file
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4.34

Regardless of the number of input items. the TEXT file is read out until the line
field. The TEXT file is recognized as one data until a comma and converted into
the input-item type, then it is assigned. If the number of input items is more, it
cannot be assigned to the variables. Therefore, these values stored in advance are
remaining. In reverse, if the number of variables is less than the number of actual
data, the data are omitted.

10 INTEGERI

20 DIMR

30 OPEN "FILE" FOR INPUT AS #FD;TEXT
40 ENTER #FD:LR,S%

1: Each item is delimited with a string of commas.

2 : LF followed after the final item 1s used.

Example 3: ASCII file

The 2-byte header and its data according to the header length are read out. The
ASCII file is converted into the variable type and assigned.

10 INTEGER1

20 DIMR

30 OPEN "FILE" FOR INPUT #FD;ASCII
40 ENTER #FD;LR.S%

Header Data Header Data




Network Analyzer Programming Manual (Part 1)

15. ENTER USING

Outline

Syntax

Description

4.3 Statement Syntax and Use

The ENTER USING statement is used to enter data to the input item from the
file by using the image specification format.

(-1

— ENTER e File descriptor USING

Image .
e Input item
specification

(1)-2
ENTER #file descriptor USING "image specification” ; input item {, input item }

NOTE: ENT can be used instead of the ENTER, and USE for the USING.

The ENTER USING statement enters the data to the input item from the file
assigned to the file descriptor by using the image specification format.

image specification

D:

Z:

K:

v

A
k:
X:

Recognizes the numeric of D as a numeric digit and reads out it, then assigns
it to the variable of the input item.

Same as D.

Reads out one line and converts it into the numeric data, then assigns it to the
variable of the input item.

Same as D.

Same as D.

Same as D.

Same as K.

Same as K. However, use a comma for a decimal point.

Same as D.

Reads the number of A and assigns it to the character-string variable.
Reads one line and assigns it to the character-string variable.

Skips one-character data.

Literal:Skips the the character-string numeric data enclosed with \",

B:

@:

+:

Reads one character and assigns it to the input item using an ASCII code.
Skips one-byte data.

Same as @

Same as @

Ignored in ENTER statement.

Specifies the number of repetition of each image by using numerics.
For example, 3D.2D) is the same as for DDD.DD, and 4A for AAAA.
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NOTE:  For the information how to handle files, refer to " 2.4 File Management” .

. Example 10 INTEGER INT
20 DIM REL
30 ENTER #FD USING "ZZZ,DD.D,3A";INT,REL,S$
o[1]o0 4 Islalo]elw| T
1 |
INT REL S$

INT: Reads out 3-byte data and converts it into an integer-type data, then as-
signs it to the variable INT.

REL: The DD.D of image specification corresponds to the REL of the input
item. Reads out 4-byte data and converts it into a real-type data, then as-
signs it to the variable REL. After the execution. the REL becomes 4.5.

S$:  Reads out 3-byte data and assigns it to the variable S$. After the execu-
tion, the A% becomes "abe".

10 DIM AB
20 ENTER #FD USING "SDDD,X,MZZ7";A,B

+]5 Jofafs] T

;

;

X

A,B:  Reads out 4-byte data and converts it into a real-type data, then assigns it
to the variables A and B.
After the execution, the A = 5.0, and the B =-13.0.
The image specitication X can read 1-byte data, however, cannot assign
it to the variable. Converts the data, which is input vsing an SDDD for-
mat, into a real-type data, and assigns it to the variable A. The image
specification X is not required for variable, it skips one character.
The MZZZ7. corresponds to the variable B and enters 4-byte data to con-
vert it into a real-type data, then assigns it to the variable B.

10 DIM A
20 ENTER #FD USING "K";A

S|ITIR|TIN|G|T1T|2[3]|.|5|#|# \n
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16. ERRM$%

Outline

Syntax

Description

4.3 Statement Syntax and Use

Execution result: A=123.5

The STRING123.5## is read out and converted into the real-type data of input
variable A. When the input item is a real-type data, the preceding character
strings other than numerics, signs {+, -}, and exponents (E, e} are ignored and
only the numerics are obtained. Only the numerics can be detected. If the char-
acter other than numerics is detected, the conversion is terminated.

For the image specifications such as K, E, k, and H, since LF represents termina-
tor, the data from the current file pointer to the LF as one data are assigned to the
variables.

The ERRM$ statement is the system function which is used to return an error
message of the number specified.

(1)1
— o Error number 4@_.
(12

ERRMS$ (error number)

* The ERRMS statement returns the error message specified by parameters.
Particularly, if 0 as a parameter is specified, the ERRM$ returns the error
message immediately displayed.

* The error numbers are constructed from as follows:

Error classes * 256 + error message number
Error ¢lasses: 1; Data input

2; Dalta calculation processing

3; Built-in function

4. BASIC syntax

5; Others

+ If the numbers which include the error classes are specified. only the error
message numbers will be displayed. Therefore, the ERRN can be specified
for the error numbers.

4.37
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4-38

17. ERRN

Outline

Svyntax

Description

The ERRN statement is the system variable which holds an error number.

(-1

— ERRN

(1)-2
ERRN

+ The ERRN statement is the system variable, which holds the error number
occurred when the BASIC program is being executed.

* The ERRN is initialized to ¢ when the BASIC program starts, and if an error
occurs, its number will be assigned to the ERRN. To initialize this assigned
value to (., forcibly assign 0 to the ERRN or re-start the BASIC program.

* The error numbers are constructed from as follows:

Error classes * 256 + error message number
Error ¢lasses: 1; Data input

Data calculation processing

Built-in function

BASIC syntax

Others

MR
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18. FOR-TO-STEP, NEXT. BREAK, CONTINUE
Outline

Syntax

4.3 Statement Syntax and Use

This statement consists of the program loop (loop processing) by combining
with FOR statement and NEXT statement.

(-1

Numeric
- variable expression

Numeric m

Numeric

(1)-2

expression

Numeric
expression

FOR numeric variable = numeric expression TQO numeric expression

[STEP numeric expression|

(2»-1

- BREAK

(2)-2
BREAK
(3)-1

- CONTINUE

(3)-2
CONTINUE
(4)-1

%@L

Numeric

variable

(4)-2

NEXT [numeric variable]
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4-40

Description

Example

10
20
30
40
50
60
70
80

This statement uses the numeric variable specified as a loop counter (repeti-
tion) and enables to increase the value from the initial value to the final
value by the increased step. If the counter value exceeds the final value, then
the loop will terminate. The counter increment/decrement is performed by
the NEXT statement, Therefore, the program created between FOR state-
ment and NEXT statement is looped repeatedly.

The values of the initial, final. step are as follows:

FOR A=(initial value) TO (final value) STEP (increment)

If STEP (increment) value is omitted, the value is automatically incremented
by L.

Nest is available between FOR statement and NEXT statement.

The numeric variable name of the loop counter used for a pair of FOR state-
ment and NEXT statement. be sure to use the same name. If the numeric
variable name is different, an error may occur.

If the value of numeric variable used for the loop counter is changed when
the loop processing is executed between FOR statement and NEXT state-
ment, the normal Toop processing could not be performed.

If the numeric variable followed after NEXT statement is omitted, the
NEXT statement will automatically correspond to immediately FOR state-
ment,

BREAK statement can be used to exit in FOR-NEXT loop.

CONTINUE statement branches to the next step loop in FOR-NEXT loop.

FOR R=11TO 0 STEP -5
FOR 1=0 TO PI STEP PI/180
X=SIN()*R+23
Y=COS(Ly*R+15
CURSOR X.Y:PRINT "*"
NEXT T
NEXT R
STOP
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19. FRE

*  Qutline The FRE statement is the system function which returns the memory space of
BASIC buffer.

« Syntax (11

Numeric
- FRE o value ( )

(1)-2
FRE (numeric value)

NOTE:  Any value can be used (o specify the numeric. However, the cannot be omit-
fed.

+  Description + The FRE statement is the system function which returns the memory space
roughly to be used by the BASIC,
* This statement checks the memory space roughly and performs no re-struc-
ture strictly. Therefore. saving and re-loading the data may result in more
memory capacity.

«  Example PRINT FRE(0)

20. GOSUB, RETURN
*  Qutline This statement is used to branch/retum to the specified subroutine.

+  Syntax (1)1

— GOSUB ) Integer x

Labhel expression

k4

(1)-2
GOSUB <integer | label expression>
(2)-1

- RETURN

(2)-2
RETURN

*  Description * This statement moves the processing control to the subroutine which starts
from the line number specified by the integer or label expression, and
retums to the next statement of the GOSUB statement by the RETURN
statement.

+ Be sure to input the RETURN statement at the end of subroutine and return
the processing control to the main program.

4.4
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Example

10
20
30
40
50
60
70
80
90

If the RETURN statement is executed without the branch to subroutine, an
€ITOr may occur,

Since Nest is available between the GOSUB statement and RETURN state-
ment. the processing can branch to the other subroutine. If more Nest is per-
formed, the remaining capacity {space) of BASIC program will be decreased
and then an error may occur.

When a label expression is written using the GOTO/GOSUB statement, if
the target line defined in the label expression is not existed or if the ling of
the label expression is deleted by mistake, then the value of label expression
in the GOTO/GOSUB statement will become . At this case, if this state-
ment is executed, the following message will be displayed.

Undefined line

The statement cannot be executed as it is. The line of the GOTG/GOSUB
statement must be edited correctly.

FOR I=1 TO 9
GOSUB 60
GOSUB *PRT
NEXT 1
STOP
' SUB ROUTINE
X=1*1
RETURN
*PRT ! SUB ROUTINE

IO PRINT L. "*":li " =" ;X
110 RETURN
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21. GOTO
*  Qutline The GOTO statement is used to branch to the specified line.
*  Syntax (1)1

— { GOTO ) Integer ——F»

Label
expression

(1)-2
GOTO <integer | label expression>

*  Description The GOTO statement branches to the specified line number unconditionally.

+  Example 10 FORI=1TO9
20 GOTO 60
30 GOTO *PRT
40 NEXTI
50 STOP
60 !
70 X=1*1
80 GOTO 30
90 *PRT
100 PRINT L " * " ;I " =" ;X
110 GOTO 40
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22. GPRINT, LPRINT

Outline

Syntax

Description

Example

This statement is used to output numerics or character strings.
GPRINT: GPIB output
LPRINT: Serial output

(-1

— GPRINT } 3

Numeric expression

v

Character-string
expression

OO

(12

GPRINT [<numeric expression | character-string expression> {, | <numeric ex-

pression | character-string expressions }

(2}

The LPRINT is the same as the GPRINT

» This statement displays the numerics or character strings specified by the
GPRINT or LPRINT.

*  When the multiple numerics or character strings are delimited with a comma
and specified, they are continuously output without LF.

« If a semicolon is used at the end of the GPRINT/LPRINT statement, LF
could not be performed after the termination of print out. Therefore, if the
next GPRINT/LPRINT statement is executed, the line followed after the
previous output line will be output continuously.

100 PRINTER 1

110 FOR 1=0 TO 20

120 GPRINT L

130 LPRINTI

140 NEXT 1

150 STOP
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23. IF-THEN. ELSE. END IF

Outline

Syntax

This statement is used to perform the branch based on the condition branch and
the specified statement.

(1)1
Conditional
- expression —( THEN )— Statement—»
(1)-2
TF conditional expression THEN statement
(2)-1

Conditional
> o [

multl statements

+ Cowor)

(2)-2
TF conditional expression THEN

multi statements
END IF

(3)-1

N Conditi?nal THEN
expression

multi statements

- ELSE

:

multi statements

- END IF

'

(3)-2

TF conditional expression THEN
multi statements

ELSE
multi statements

END IF
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Description

(41

\:

Conditional
Ik expression THEN

multi statements

itional
— ( ELSETF | ‘éi;féi‘figi THEN

mula statements

.

- ELSE

:

multi statements

B ENDIF

(4)-2
IF conditional expression THEN

multl statements

ELSE IF conditional expression THEN

multi statements

ELSE

multi statements

END IF

Generally, the condition expression represents a logical expression, how-
ever, numeric expression can be used in this statement other than the logical
expression used relational operators. In this case, when the calculation result
becomes 0 only, the value is determined as FALSE, and the values other 0 1s
estimated as TRUE.

Depending on the condition of logical expression, branching and processing
the program can be performed.

When the logical expression is defined, the THEN statement can be exe-
cuted. The other statements can be followed after the THEN statement and
the next statement can be executed.

If the logical expression cannot be concluded, the next line is performed.
The following six types of relational operators are provided:

A=B Returns true if A equal to B; false otherwise.

A>B Returns true if A is greater than B; false otherwise.

A<B Returns true if A is less than B; false otherwise.

A>=B  Returns true if A is greater than or equal to B; false otherwise
A<=B  Returns true if A is less than or equal to B; talse otherwise.
A<>B  Returns true if A does not equal to B; false otherwise.

In the logical expression above, both values A and B consist of numeric expres-
sion. The comparison between numeric expression and character-string expres-
sion can be performed.
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+  Example 10 FLG =0
20 FORI=0TO 10
30 PRINTT;
40 IF (1% 2) =0 THEN FLG = 1
50 IF FLLG = 1 THEN
60 PRINT " EVEN" ;
70 FLG=0
80 END IF
90 PRINT
100 NEXT 1
110 STOP

4.47



Network Analyvzer Programming Manual (Part 1)

4.3 Statement Syntax and Use

4.48

24, INPUT

*  Qutline The INPUT statement is used to assign the data entered by keys to numeric vari-

ables.

« Syntax (13-1

Numeric
- INPUT 1 variable >
Character-
string Character-strin
g variable

(1)-2

INPUT ["character-string".] <numeric variable | character-string variable>

{,<mumeric variable | character-string variable> }

«  Description *  When the INPUT statement is executed, then the program is temporarily
suspended and waits for next key to be input. The waiting state for the key
input is continued until the ENTER key is pressed. If the ENTER key is
pressed after data input, the data will be assigned to variables.

« Both numeric variable and character-string variable can be handled in the
INPUT statement. In case of numeric variable input, if the characters other
than numeric (such as alphabets, symbols, and others) are entered, then they
will be ignored. If no numeric is existed, then 0 will be assigned to the vari-
ahle. If only the ENTER key is pressed, no assignment can be performed. In
other words, the value immediately before the INPUT statement has been
remaining.

» To enter a character constant, it is not required to be enclosed with double
quotation marks. If the register 6 of the CONTROL command is set to the
register 1, then the input of function keys will be available during the input
waiting state. (R3752 is not available due to the front panel key configura-
tion.)

+ Example 10 OUTPUT 31; "OLDC OFF"

20 OUTPUT 31; "INIT:CONT OFF"

30 INPUT "CENTER FREQUENCY{(MHz) 7" .CF

40 INPUT "SPAN FREQUENCY(KHz)?" .SF

50 OUTPUT 31; "FREQ:CENT " ,CF, "MHz"

60 OUTPUT 31; "FREQ:SPAN " .SF, "KHz"

70 OUTPUT 31; "INIT"

80 PRINT "MAX =" MAX((,1200,0)

90 STOP
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25. INTEGER

Outline

Syntax

Description

Example

4.3 Statement Syntax and Use

The INTEGER statement is used to declare that the variable or array variable is
an integer type.

(-1

Numeric
- INTEGER }— variable name ||

v

Numeric
expression

~
./

(1)-2
INTEGER A[B]{, A[B]}

A
B:

10
20
30
40
50
60
70
30
90

Numeric variable name

(Numeric expression {, Numeric expression})

When a numeric variable or an array variable is specified in the INTEGER
statement, the variable is determined as an integer type after the specifica-
tion.
The numeric handled in the integer-type variable, it is the same as the range
of an integer constant.
-2147483648 to +21474830647
In the variables which handle only the integers, the declaration in the INTE-
GER statement is recommended to shorten the processing time.
When the array declaration is used in the INTEGER statement, the speci-
fied-size array variable is reserved on the memory. If larger array declara-
tion is performed, an error may occur due to the rack of memory space
(memory space full) and then the program execution will be forcibly termi-
nated.
(memory space full)
When multiple subscripts are specified, the array variables are also specified
according to the number of dimension. (Number of dimension is specified as
long as the memory space is permitted.)
INTEGER ARRAY(2.3)
PRINT "JA" ;
PRINT USING "X,3D.,3D,3D" ;1,23
PRINT " " ;
FORI=1TO2

FORJ=1T0O3

ARRAY(LD) =T1*10 +7

NEXT ]

NEXT1

100 FORI=1TO 2
110 PRINT
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120 PRINT USING " 2D2X.#" ;1

130 FORI=1TO3

140 PRINT USING "3D,#" ;ARRAY(L])
150 NEXTIJ

160 NEXT 1

<Result>
J1123
1111213
2212223

CAUTION:

1. The variable which is once specified as an integer type by the INTEGER state-
ment, if the instruction is deleted by the DEL or comment statement, the specified
variable (integer type) is nof changed.

2. To change the specified integer-type variable into a real-type variable again, add
the DIM instruction or execute the SAVE/LOAD command once and then per-
form the RUN command.
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INTERFACE CLEAR

*  Qutline The INTERFACE CLEAR statement is used to initialize the all GPIB interfaces
connected with the analyzer.

« Syntax (11
- INTERFACE CLEAR)—»
(1)-2
INTERFACE CLEAR

*  Description When the INTERFACE CLEAR statement is executed, the GPIB single signal
IFC is output approximately 100us.
If the all GPIB interface devices connected with the analyzer receive the IFC
signal, then the setting state of talker or listener will be canceled.

*  Example 10 INTERFACE CLEAR

*  Note The INTERFACE CLEAR statement is not available in the ADDRESSABLE

mode.
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27. KEY$%

*  Qutline The KEY$ statement is used to return the code of panel key.

*  Syntax (1)1
— KEY$
(1)-2
KEY$

« Description The KEY$ statement returns the code pressed at the last operation. When this
code is referred once, the contents of this variable is cleared.

*  Example 10 A$=KEY$

20 IF A$="1" THEN

30 GOSUB *TESTI1

40 ELSETF A$="2" THEN

50 GOSUB *TEST2

60 END IF

70 GOTO 10

80 STOP

100 *TEST1

110 PRINT "Check1 Start !!"
120 ...

130  RETURN

200 *TEST2

210 PRINT "Check2 Start 1"
220 ...

230 RETURN
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Outline

Syntax

Description

Example

4.3 Statement Syntax and Use

(The LET statement is not used in the program, the assignment statement can be
used directly.)
The LET statement is used to assign to the variable.

(1)-1

LET s L Numeric variable —@— Numeric exp'ressionj

k4

Character-string
expression

Character-string
variable

e
Iet

(1)-2
LET <A B> {: <A B>}

A
B:

10
20
30
40
50

numeric variable = numeric expression
character-string variable = | =< | => character-string expression
The signs used in this statement indicate an assignment and differ from the
sign used in arithmetic operation.
1f th left part of sign is a numeric, the numeric part of character string is con-
verted and then assigned.
Especially, when character string is assigned:
when =:  QOunly the length of right part is assigned.
when =>: If the character string of the right part is shorter than the lett one,
spaces is used o assign the different values from the top of the left
part.
when =<: Spaces are used to fill up to the blank.
Therefore, the signs => and =< are assignment operators which are available
only for character strings.
DIM STRS <After the execution>
PRINT "123456789012345678" 123456789012345678
STR$ = "ABC" :PRINT STRS$ ABC
STR$ =< "OPQ" :PRINT STR$ OPQ
STR$ =>"XYZ" :PRINT STR XYZ
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29. LOCAL

Outline

Syntax

Description

Example

Note

The LOCAL statement is used to cancel the specified device from the remote
state or to set the remote-enable (REN) line to FALSE.

(-1

- LOCAL Y Y

Device address

(1)-2

LOCAL [device address {, device address}]

v

« If only the LOCAL statement is executed without specifying the device
address. then the GPIB remote-enable line will become FALSE (High level)
and all the devices on the GPIB will be a local state,

If the REN is FALSE, pay attention that the setting of GPIB device could
not be performed (cannot be controlled by GPLB).

* Tosetthe REN to TRUE (Low level) again, execute the REMOTE.

« If the device address is specified followed after the LOCAL, only the device
specified by the device address could be addressed, and the remote state will
be canceled.

10 LOCAL

20 LOCAL'1

30 LOCAL 1,2.3

The LOCAL state is not be available in the ADDRESS mode.
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30.

LOCAL LOCKOUT

Outline

Syntax

Description

Example

Note

4.3 Statement Syntax and Use

The LOCAL LOCKOUT statement is used to prohibit the function which con-
trols the local/remote state from the panel key of the device connected to the
GPIB.

(1)-1

LOCAL LOCKOUT —*

(1)-2
LOCAL LOCKQUT

When each device is remote state (controlled by GPIB), the panel key of
each device is locked except for the LOCAL key and the data setting cannot
be performed from each panel.

When the LOCAL key is pressed during the remote state, the data setting is
available since each device become local state. Therefore, various errors
occur during the remote control and the control cannot be performed cor-
rectly.

In this case, if the LOCAL LOCOUT statement is executed, its function
enables to lock the all devices on the GPIB and the setting from each device
panel can be completely prohibited.

When the LOCAL LOCKOUT statement 1s executed, the local lockout
(LLO) of universal command is sent to the GPIB.

To cancel the local lockout state, use the LOCAL command to set the REN
line to FALSE (High level).

10 LOCAL LOCKOUT

The LOCAL LOCKQUT statement is not available in the ADDRESSABLE
mode,
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31. OFF END

Outline

Syntax

Description

32. OFF ERROR

Qutline

Syntax

Description

Example

The OFF END statement is used to cancel the processing of the end of file spec-
ified by the ON END statement.

(1)1
— e File descriptor —
(12

OFF END # file descriptor

After canceling the branch defined into file descriptor, if the end of file occurs,
the following error message will be displayed and the program will be termi-
nated.

end of "DATAFILE" file

NOTE:  For the information how to handle files, refer to ' 2.4 File Management”,

The OFF ERROR statement is used to cancel the branch function when an error
OCCurs.

(1)-1

- OFF ERROR

(1)-2
OFF ERROR

The OFF ERROR statement prohibits the error branch defined by the ON
ERROR statement.

10 ON ERROR GOTO 100

100 OFF ERROR
110 PRINT "Error Code", ERRN
120 STOP
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33. OFF KEY

Outline

Syntax

Description

Example

4.3 Statement Syntax and Use

The OFF KEY statement is used to cancel the branch function by interruption of
KEY input.

(1)1

e OFF KEY >
L Key code j

(1)-2

OFF KEY [key code]

The OFF KEY statement prohibits the branch by the interruption of the analyzer
KEY input, which is permitted by the ON KEY statement.

10 ONKEY 2 GOTO 100

20 ENABLE INTR

30 !'LOOP

40 GOTO 30

100 OFF KEY

110 PRINT "OFF KEY"

120 STOP
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34, OFF SRQ, OFF ISRQ

Outline

Syntax

Description

Example

This statement is used to cancel the function and definition by the interruption
of SR or ISRQ.

(-1

-+ (o)

(1)-2

OFF SRQ)

(2}

The OFF ISR(} is the same as the OFF SRQ

+ QFF SRQ
This statement prohihits the branch by the interruption, which is permitted
by the ON SRQ.

+ OQOFFISRQ

This statement prohihits the branch by the interruption, which is permitted
by the ON ISRQ.

100 OUTPUT 31; "OLDC OFF"

110 OUTPUT 31; "START:OPER:ENAB 8;*SRE 128":SPOLL(31}
120 ON ISRQ GOTO *MAX

130 OUTPUT 31; "INIT:CONT OFF;:ABOR;:INIT"
140 ENABLE INTR

150 ! LOCP

160 GOTO 150

170 *MAX

180 DISABLE INTR

190 OFF ISRQ

200 PRINT MAX(0,1200,0)

210 STOP

Address Contents

110 Enables the SRQ.

120 Sets the interruption branch of the internal SRQ.
130 Single sweep.

140 Interruption reception.

180 Interruption prohibition.

190 Cancels the interruption branch of the internal SRQ.

200 Displays the maximum level.
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35. ONDELAY

*  Qutline The ON DELAY statement is used to branch after the specified time elapsed.
*  Syntax (1)1
— (ON DELAY }+—Time GOTO Integer

GOSUB Label
expression

(1y-2
ON DELAY time <GOTO | GOSUB:> <integer | label expression:>

NOTE:  The unit of time is msec, and the setting range is between 0 to 65535,

« Description + The ON DELAY statement branches according to the statement after the
specified time elapsed.

« Acceptance of the interruption should be permitted by the ENABLE INTR
statement.

*  Example 10 INTEGERT
20 T=50
30 ENABLEINTR
40 ON DELAY T GOSUB *TEST
50 STOP
100 *TEST
110 PRINT T:"|msec] Delay"
120 RETURN

4-39



Network Analyvzer Programming Manual (Part 1)

4.3 Statement Syntax and Use

4-60

36. ON END

Outline

Syntax

- ON END e File descriptor GOTO Debsr[elniitﬁon L,

Description

The ON END statement is used to define the processing (destination branch) at
the end of file.

(-1

GOSUB

(1)-2
ON END #file descriptor <GOTO | GOSUB>

« The ON END statement reads out the data from the file by the ENTER com-
mand, if the data to be entered is not existed with reading out the end of file,
the result will be the end of file.

If the processing declaration is omitted in the ON END statement, after clos-
ing the file, an error message will be displayed and the program will termi-
nate.

+ The destination branch is specified by numeric variables, numeric constant,
or labels.

NOTE:  For the information how to handle files, refer to ' 2.4 File Management” .
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37. ON ERROR
*  Qutline The ON ERROR statement is used to permit the hranch when an error occurs.

*  Syntax (1)1

— ON ERROR GOTO Integer
GOSUB Label
expres 8101
(1y-2

ON ERROR <GOTO | GOSUB:= <integer | label expression>

+  Description s If an error occurs during the BASIC program, the statement number and

error message of the program will be displayed and the program will termi-
nate.
Especially, if the built-in function etror which demands the service request
of the measuring device, only the error message will be displayed and the
program will continue the operation. To detect the error to branch, use the
ON ERROR statement is used.

* The destination branch is specified by numeric variables, numeric constant,
or labels. To categorize the generated error, the ERRN system variable
which stores the error number is provided.

*  After generating the error, if the error is not recovered by the error process-
ing, then the endless loop will be performed. To prevent this trouble, the
OFF ERROR statement must be used (written).

+  Example ON ERROCR GOTO 100{}
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38. ONKEY

Outline

Syntax

Description

Example

The ON KEY statement is used to permit the hranch by the interruption of KEY

input.

(-1

— ( ON KEY )—

Key code

GOTO

t Integer

(1)-2

GOSUB

Label

expression

ON KEY key code <GOTO | GOSUB> <integer | label expression=>

* The ON KEY statement branches by the interruption of KEY input during

the program execution.

* The branch is executed after completing the processing of the statement

being executed when the interruption is generated.

* The return position of the statement when the program branches to the sub-
routine is the next statement of the statement being executed when the inter-

ruption is generated.

* The key codes are constructed from the numerics of 1 to 6. They correspond

to the function key on the front panel and the F1 to F6 on the key board.

* Acceptance of the interruption should be permitted by the ENABLE INTR

statement.

10 CLS

20 ON KEY 1 GOTO 1000
30 ON KEY 2 GOTO 1100
40 ON KEY 3 GOTO 1200
50 ON KEY 4 GOTO 1300
60 ON KEY 5 GOTO 1400
70 ON KEY 6 GOTO 1500

75 CNT =10
30 *HERE;:

85 I=0: PRINT""

90 IF I=CNT THEN FOTO *HERE

100 ++I: PRINT ">" ;
110 ENABLE INTR

120  GOTO 90

1000 PRINT "FIRST KEY"

1001 CNT=1

1010
1100
1101
1110
1200
1201
1210
1300
1301
1310
1400
1401
1410
1500
1501
1510

GOTO *HERE

PRINT "SECOND KEY"
CNT = 10

GOTO *HERE

PRINT "THIRD KEY"
CNT =20

GOTO *HERE

PRINT "FOURTH KEY"
CNT =30

GOTO *HERE

PRINT "FIFTH KEY"
CNT =40

GOTO *HERE

PRINT "SIXTH KEY"
CNT = 50

GOTO *HERE
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30. ON SRQ. ON ISRQ

Outline

Svyntax

Description

Example

4.3 Statement Syntax and Use

The ON SRQ statement is used to permit the interruption branch by the GPIB
external SRQ signal. (It is available in ON SRQ controller mode only.)

The ON ISRQ statement is used to permit the interruption branch when the
internal interruption factor is generated.

(1)-1

Label
GOSUB expression

(1)-2

ON SRQ <GOTO | GOSUB:> <integer | label expression>
(2)

The ON ISRQ) is the same as the ON SRQ

This statement branches by the interruption during the program execution.

The branch is executed after completing the processing of the statement
being executed when the interruption is generated.

The return position of the statement when the program branches to the sub-
routine is the next statement of the statement being executed when the inter-
ruption is generated.

The ON SRQ statement performs the interruption branch by the SRQ signal
from the GPTB external during the controller mode in progress.

Acceptance of the interruption should be permitted by the ENABLE INTR
statement.

Sample program which searches the MAX every single sweep.

100 OUTPUT 31;"OLDC OFF"

110 ON TSRQ GOTO *MAX

120 OUTPUT 31; "STAT:OPER:ENAB 8:*SRE 128" :SPOLL(31}
130 ENABLE INTR

135 OUTPUT 31; "INIT:CONT OFF;:ABOR;:INIT"
140 ! LOCP

150 GOTO 140

160 *MAX

170 DISABLE INTR:SPOLL{31)

180 PRINT MAX(0,1200,0)

190 GOTO 130
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Address Contents

110 Sets the interruption branch of the internal SRQ.
120 Enables the SRQ.

130 Interruption reception.

135 Single sweep.

170 Interruption prohibition.

180 Displays the maximum level.
40. OPEN
*  Outline The OPEN statement is used to assign the file descriptor to the file and to open
the by with the specified processing mode.
+  Syntax (1)1

— OPEN o File name

v

e File descriptor

(1)-2

OPEN "file name" FOR processing mode AS #file descriptor [; file type]
Processing mode; INPUT [ QUTPUT

File type: BINARY | TEXT | ASCII

+  Description * To recoguize the file for the program, the OPEN statement assigns the file
descriptor to the file and to open the by with the specified processing mode.

Processing mode

Two processing modes are provided.
OUTPUT:Used for writing the data to files.
INPUT:Used for reading out the data from files.
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# File descriptor

Generally, writing/reading files uses the ENTER or OUTPUT mode.
For these commands, the file descriptor is used to recognize the target files.
To name the file descriptor, use alphanumerics followed after #.

File type

Three file types (BINARY, TEXT and ASCII) are provided.
If the file type is not specified, BINARY type is automatically set.

BINARY: Stores the data without changes. An integer type is 4-byte data,
areal type for 8-byte data, and a character-string type for header
4-byte. Tn case of the character-string type, ASCIT data 1s fol-
lowed after the header 4-byte. If the number of character data is
an odd, then one space of 1-byte will be followed after the data.

TEXT: Converts data into ASCII codes and outputs the data, and "-" or
space is followed before the numeric. The USING specification
can be used for the TEXT file.

ASCII: Represents the input/output item using ASCII codes followed af-
ter 2-byte header. "-" or space is followed before the numeric. If
the number of the character data is an even, then one space will
be followed after the data.

When the file descriptor already assigned the file to the other file is opened,

the previous assigned file is closed and the specified file is newly opened.

The same files cannot be opened using the multiple file-descriptor at the

same time,

NOTE:  For the information how to handle files, refer to " 2.4 File Management”,

OPEN "DATA.BAS" FOR OUTPUT AS #FD; TEXT
OUTPUT #FD;10,4.5."abc"

10
20

OPEN "DATA.BAS" FOR OUTPUT AS #FD: ASCl
OUTPUT #FD;10,4.5,"abc"
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41. OUTPUT
*  Qutline (1} The OUTPUT statement is used to output the data to a GPIB.
(2) The OQOUTPUT statement is used to output (write) the data to files.
+  Syntax (1)1

A 2

— OUTPUT\ +— Device address /—\ - Numeric expression
J \_/

expression

O

m Character-string
N

(1)-2
OUTPUT device address {, device address} ; <numeric expression | charac-
ter-string expression> {, <numeric expression | character-string expression: }

Device address:0 to 30; Address of the external GPIB device.
31; Ourput to the measurement section of the analyzer.
33; Output to the A port of parallel port,
34;  Output to the B port of parallel port.

35; Ourtput to the C port of parallel port and set/reset of Flip/
Flop.

36; Output to the D port of parallel port and set of port mode.
37; Output to the CD port of parallel port.
(2)-1

— OUTPUT e File descriptor 40 . Input item >

®

(2)-2
OUTPUT #file descriptor ; input item {, input item}
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Description

Syntax of (1)

The QUTPUT statement sends numeric and character string as an ASCII
data to the specified device by the device address.

Multiple device address can be specified by delimiting with a string of com-
mas. The numeric expression and the character-string expression are used
together by delimiting with a string of commas.

If the OUTPUT statement is executed when the REN line is TRUE (Low
level), the unit specified by the device address will be automatically remote
state. To cancel the remote state by the program, execute the LOCAL state-
ment.

The termination code used when cutputting data to GPTB is specified by the
DELIMITER statement.

Also refer to "9. DELIMITER" in Section 4.3.

Example

10 A=5

20 B=10

30 OUTPUT A;"STARTF", B,"MHz"

Note

In the SYSTEM CONTROLLER mode. the specified address device is set
as the listener and the data is output.

‘When the external listener 1s not existed, this command cannot be executed.

Syntax of (2)

The OUTPUT statement converts the data into the BASIC format and then out-
puts the file assigned to the file descriptor.

The OUTPUT staterment reads out the converted BASIC-format data and assigns
it to its input item.

Example 1: BINARY file

Cutputs data without changes. A character string is output with the header which
indicates the length of 4-byte character string. If the number of character data is
an odd, then one space of 1-byte will be followed after the data.

10 OPEN "FILE" FOR OUTPUT AS #FD
20 OUTPUT #FD;10,4.5,"abc"

NOTE:  For the information how to handle files, refer to ' 2.4 File Management” .

[«—4byles —we—— Shyles — e Header—] pad

10 4.5 l

L

Header has each data length.
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Example 2: TEXT file

Converts data into into ASCII codes and outputs the data.
The signs (space or minus) for numeric data is placed to the top of the field.

10 OPEN "FILE" FOR OUTPUT AS #FD;TEXT
20 OQUTPUT #FD;10,4.5."abc"

110]. 4.5 .]a|b|c|Xn

I l R l S$

| 1

1y

1 : Each itemn is delimited with a string of commas.
21 LF followed after the final item i3 output.

Example 3: ASCII file

Converts data into ASCIT ¢codes and outputs the data.

The signs (space or minus) for numeric data is placed to the top of the field. If the
number of character data is an odd. then one space of 1-byte will be followed af-
ter the data.

10 OPEN "FILE" FOR INPUT #FD;ASCII

20 OUTPUT #FD;10,4.5,"abc"

Header Data Header Data

Header has each data length.

4-69
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42. OUTPUT USING

Outline

Syntax

Description

The OUTPUT USING statement is used to output data with the specified
data-type to the file assigned to the #file descriptor.

(-1

— QUTPUT e File descriptor ACUSING

L Image :
specification Output item

L

(1)-2
OUTPUT # file descriptor USING image specification ; output item {, output

item }

NOTE: OUT can be used instead of the QUTPUT, and USE for the USING.

When the USING and the image specification are specified, the format is
converted and output. The image specification must be specified by charac-
ter-string expression.

The specified file descriptor when the file is opened is used. The file
descriptor is assigned for the file to be objected at the file open. After that,
the processing for the file can be performed through this file descriptor.

image specification

D:

Z:

«

FAE DO m

&

Specifies the output digits with No. of D. A space is used to fill up the
remaining blank in the specified field.

Specifies the output digits with No. of Z. A zero is used to fill up the
remaining blank in the specified field.

Displays the expression as it is.
Displays the OUTPUT USING with a + or - sign flag at the position of 5.

Displays the OUTPUT USING with a - for negative and a space for positive
at the position of M.

Displays the OUTPUT USING to match the position "." with coming the
decimal point.

Displays OUTPUT USING with the exponent format (e, sign, exponent).
Same as K. However, use a comma for a decimal point.

Same as ".". However, use a comma for a decimal point.

Specifies the output digit with the number of *. A space is used to fill up the
remaining blank in the specified field,

Displays one character.

Displays the character-string expression as it is.
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Example

4.3 Statement Syntax and Use

Literal:Encloses the literal with \" when writing it in the format expression.
X: Displays the character of one space.

B: Displays the expression result using an ASCIT code.

@: QOutputs the form lead.

+: OQutputs the carriage return.

- Outputs the line feed.

*

Does not hang the line feed immediately followed after the last item.

Specifies the number of repetition of each image by using numerics.
For example, 3D.2D is the same as for DDD.DD, and 4A for AAAA.

NOTE:  For the information how to handle files, refer to ' 2.4 File Management” .

OUTPUT #FD USING "Z77,DD.D,3A";10,4.5."abc"

T
0| 1|0 4.5abc\n-|-

L Converts abe to format of image
specification 3A and output it.

Qutput 4.5 at DD.D format.

Output 10 at ZZZ format.

OUTPUT #FD USING "SDDD, X MZZZ";+5,-13.57

+|5 Slofr]e]

L Rounds 13.57 off to decimals and forms
three digit integer.

Takes a space of 1 byte.

Takes a area of 4 bytes and outputs with
a sign.
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43. PRINT |USING]

*  Qutline The PRINT [USING] statement is used to display numerics or character strings.

*  Syntax (1)1

— [ PRINT ) ¥

v

Numeric
1 expression

Character-string
expression

10

(1)-2
PRINT [numeric expression | character-string expression {. | ; numeric expres-
sion | character-string expression }]

«  Description .

*  Example 10
20
30
40

The PRINT [USING] statement displays the specified numeric or character
string.

When the multiple numerics or character strings are delimited with a comma
and specified, they are continuously output without LF.

If a semicolon is used at the end of the PRINT statement, LE could not be
performed after the termination of print out, Therefore, if the next PRINT
statement is executed, the line followed after the previous output line will be
output continuously.

PRINT 123*456

PRINT "ABC"

PRINT "Freq.=",A, "Hz"
PRINT I,

* TIn PRINT USING format specification expression ; [ [expression [...] ]

The format specification expression (character-string expression), specify the
image specification by using a comma among image. The end of the format spec-
ification expression is automatically returned with line feed.

image specifications

D:

Z:

Specifies the output digits with No. of D. A space is used to fill up the
remaining blank in the specified field.

Specifies the output digits with No. of Z. A zero is used to fill up the
remaining blank in the specified field,

Displays the expression as it is.

Displays the PRINT USING format with a + or - sign flag at the position of
S.
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Example 1

Example 2

Example 3

Example 4

4.3 Statement Syntax and Use

M: Displays the PRINT USING format with a - for negative and a space for
positive at the position of M.

Displays the PRINT USING format to match the position "." with coming
the decimal point.

E: Displays PRINT USING format with the exponent format (e, sign,
exponent).

H: Same as K. However, use a comma for a decimal point.

R: Same as ".". However, use a comma for a decimal point.

*;. Specifies the output digits with the number of *. A space is used to fill up
the remaining blank in the specified field.

A: Displays one character.

k: Displays the character-string expression as it is.

X: Displays the character of one space.

Literal:Encloses a literal with \' when writing it to the format expression.

B: Displays the expression result using an ASCII code.

@: Form lead
+:  Moves the display position to the top of the same line,
-2 Line feed

#. Does not line feed.

n:  Specifies the number of repetition of each image by using numerics.
For example, 3D.2D is the same as for DDD.DD, and 4A for AAAA.

10 PRINT USING "4Z.2X,5D,2X.5%" ;123,-444.567

<After the execution:

0123 -444 *%567

10 PRINT USING "S3D.X,S3D" ;-4.5,465

20 PRINT USING "M3Z.72,X,M3ZR3Z" ;1.26,-5.452

<After the execution>
-5 +456
001.3 -005.452

10 PRINT USING "K,X,H" :5.03884e+22.4.5563

<After the execution>
5.03884e+22 4.5563

10 PRINT USING "k.#" ;"character:"
20 PRINT USING "B" ;69

<After the execution>

character:E
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+  Example 5 10 PRINT USING "\" ............ VAT
20 PRINT USING "k,-,\" .[END.\" " ; "string"

<After the execution>

F e
string
END.

* Example 6 <After the execution>
100 PRINT USING "DDD.DD" ;1.2 1.20
110 PRINT USING "ZZZ.ZZ" ;1.2 001.20
120 PRINT USING "K" ;1.2 1.2
130 PRINT USING "SDDD.DD" ;1.2 +1.20
140 PRINT USING "MDDD.DD" ;1.2 1.20
150 PRINT USING "MDDD.DD" ;-1.2 -1.20
160 PRINT USING "H" ; 1.2 1,2
170 PRINT USING "DDDRDD" ; 1.2 1,20
180 PRINT USING "##k 1 - ] 2 #%1.20
190 PRINT USING "A" : "a" a
200 PRINT USING "k" ; "string" string
210 PRINT USING "B" ; 42
220 PRINT USING "3D.2D" ;1.2 1.20

474



Network Analyzer Programming Manual (Part 1)

44,

PRINTER
*  Qutline
« Syntax

+  Description

+  Example

4.3 Statement Syntax and Use

The PRINTER statement is used to specify the device address for sending the
data to the printer.

(1)-1
— [ PRINTER }—N umeric expression—»
(12

PRINTER numeric expression

+ The PRINTER statement sets the printer device address connected to the
GPIB.

* Be sure to specify the printer device address to the analyzer by the
PRINTER statement before executing the GPRINT, GLIST and GLISTN
statement,

* The device address is the integers from 0 to 30.

10 PRINTER 1
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45. PRINTF

Outline

Svyntax

Character-string
- PRINTF expression T

Description

The PRINTF statement is used to display numerics or character strings.

(-1

Numeric
3 expression

Character-string
expression

a
N

(12
PRINTF character-string expression [numeric expression | character-string ex-
pression {, numeric expression | character-string expression }

+ The PRINTF statement displays the specified numeric or character string.

*  When the multiple numerics or character strings are delimited with a comma
and specified, they are continuously output without LF. To line feed, use a
"#n" in the format specification expression.

» The first parameter character-string expression is used to specify the preced-
ing parameter format.

+ The following format specification are provided.

PRINTF format specification expression ; [ [expression [expression [...] ] |

The method of format specification is similarly to the Printf function of C lan-
guage. The format specification expression is a character-string type and the out-
put format is defined by the following method. The character string other than
this format is normally output. If "9%" is necessary, add "%" immediately fol-
lowed after the "%".

%[ - ]110] [m] [. n] character
-: Justifies the character with no space from left (if no specification, then from
right).
0:  Sets the character, which is justified for the remaining blank in the specified
field, to be 0.
m: Reserves the field for the character "m".
;. Outputs the PRINT USING format with n-digit accuracy. In character
string, this setup value is used for an actual character-string length.
Character: d; decimal with sign s: character string
0; octal e; floating-point expression (exponent format)
x; hexadecimal f; floating-point expression
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Example

46. READ

Outline

Syntax

Description

4.3 Statement Syntax and Use

10 N = 500000

20 U=LOG(1+1/N}

30 Vv=U-1/N

40 PRINTF "%7d %16.5e %16.5e \n" ,N, U,V
50 PRINTF "%swn" ., "end"

<After the execution>
500000 2.00000e-06 -1,99994-12

end

The READ statement is used to assign the constant in the DATA statement to
the variable.

(-1

— READ )4 Input item

®

v

(1)-2
READ inputitem {, input item}

*» The READ statement reads the numeric or character string defined in the
DATA statement to the vanable specified by the argument.

* The READ statement catches the READ statement and searches the DATA
statement in the program.

* In the first READ statement, basically (it must be changed by RESTORE
statement), the READ searches the constant value from top line to final line
in order, and the first searched value is assigned to the variable. After that,
the constant corresponding to the DATA statement is searched and assigned
to the variable.

» If the constant value specified the DATA statement is less, an error will
oceur.

+ The objects are the value to be read out by the READ statement and the con-
stant value corresponding to the DATA statement. (The number of line of
the DATA/READ statement is meaningless.)
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47. REM

Outline

Svyntax

Description

Example

The REM statement is an annotation for program.

(1)1
— @-Charaeter-string —
(1)-2

REM character-string

+  The REM statement is used to add the annotation to the program.

* Since the REM statement is no execution statement, any character string can
be used followed after the REM statement. All the characters, numenics, and
symbols can be used.

* An exclamation mark may be used instead of the REM statement.

«  Multi statements using colons followed after the REM statement cannot be
used. All the statements are determined as annotation statement.

10 REM "PROGRAM 1"
20 ' 1983-JUN-02
30 A=A+1:'INCREMENT A



Network Analyzer Programming Manual (Part 1)

48. REMOTE

Outline

Syntax

Description

Example

Note

4.3 Statement Syntax and Use

The REMOTE statement is used to set the specified device to the remote state or
to set the remote enable (REN) line to TRUE.

(-1

— { REMOTE ) - .

Device address

40‘;

(1)-2
REMOTE [device address {, device address }]

If only the REMOTE statement is executed without specifying the device
address, the remote enable (REN) line of the GPTB will become TRUE (Low
level) and the device connected on the GPIB will be set to the remote-con-
trolled state. To set the REN line to FALSE (High level), execute the
LOCAL statement.

If the device addr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>