






































































































































































































































































































































































































































































































































































































































































































































































Figure 16-3 shows an example of a 20 Kbyte file stored in 8 Kbyte blocks with 1 Kbyte. 
fragments. 

Direct 
Blocks 

File 
Size 

2 

3 

4 

• • • 
12 

• • • 

Inode 

• • • 
20 K 

• • • 
I I I I I I I I II I I I I I I I II I I I I I I 

8 15 24 31 40 4 3 4648 
8 f----.J 

I 24 

43 

0 

0 

Figure 16-3: Inode Addressing Example 

The number of blocks needed is 20 -;- 8 (file size -;- block size). This is 2 full blocks with 
a remainder of 4 fragments. Therefore, the first and second pointers point to full blocks, 
and the third pointer points to the remaining 4 fragments. 

All indirect blocks are referenced only as full blocks; no pieces of the file are addressed 
at the fragment level beyond the 12 direct pointers. If the file described by the inode 
is a directory, then the pointers point to regular file system data blocks, but the blocks 
contain specifically formatted data. 

The following information lets you determine the amount of space used by the inode 
table: number of bytes per cylinder group, average number of data bytes per inode; 
inode size (always 128); and block size. In a file system with 8 Kbyte blocks, 2 Mbyte 
cylinder groups, and 2048 data bytes per inode; there are 1000 inodes per cylinder group 
(2 Mbytes -;- 2048 bytes). The 1000 inodes x 128 bytes per inode gives 128000 bytes for 
the entire inode table and 128000 -;- 8192 (block size) gives 15.625 blocks needed for the 
table. 
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Since a partial block is not allocated for the inode table, the system rounds up to 16 
blocks and "inode fills" the 16th block; an additional 24 inodes are added to fill the last 
block so no space is wasted. 

Data Storage 
In each cylinder group, the areas before and after the super-block, cylinder group in­
formation, and inode table contain the blocks used to store data for ordinary files and 
directories (see Figure 12-1). Indirect blocks filled with pointers to data blocks also reside 
in this part of the cylinder group. Free space is allocated primarily in block sizes. Blocks 
are 8 Kbytes. This size is constant and is set at file system creation. 

Having a large block size significantly reduces the number of disc accesses for large files, 
and this increases file system throughput. On the other hand, having a large block size 
for small files creates wasted space. To circumvent the wasted space problem, a block 
can be divided into 1 Kbyte fragments. The 1 Kbyte fragment size is constant and is set 
when you create a file system. 

Allocation of Disc Space 
Free space availability is determined from a bitmap associated with each cylinder group. 
The bitmap contains one bit for each fragment. "To determine if a block is available, 
consecutive fragments are examined. A piece of the bit map from a file system using 
1024 byte fragments and 8192 byte blocks is shown in Figure 12-4. 

bitmap 
Fragment numbers 
Block numbers 

00000000 
0-7 
o 

00000011 
8-15 

1 

11111100 
16-23 

2 

11111111 
24-31 

3 

Figure 12-4: Example Free Block Bitmap in an 8192/1024 File System 

The free fragments in this example are fragment numbers 14-21 and 24-31, indicated 
by 1s in the bitmap. The allocated fragments are fragment numbers 0-13 and 22-23, 
indicated by Os in the bitmap. Fragments in adjacent blocks cannot be used to create 
a full block; only 8 contiguous fragments starting on a block boundary can be used to 
allocate a full block. In this example, fragments 24-31 can be coalesced to form a full 
block, but fragments 14-21 cannot be. Also, if a partial block is allocated, the fragments 
must be consecutive and not cross a block boundary. For example, if 3 fragments are 
needed, fragments 16-18 can be allocated, but fragments 14-16 cannot be. 

HFS File System Implementation 16-9 



In an already existing file, each time additional data needs to be written to the file, the 
system checks to see if file size must increase. If file size must increase, one of three 
conditions exists: 

1. There is enough space in the existing block or fragment. In this case the additional 
data is written into the already allocated space. 

2. The file contains only whole blocks, and there is not enough room in the last block 
to hold the additional data. If more than a full block of data needs to be written a 
new block is allocated and the first additional block of data is written there. This 
process is repeated until less than a block of additional data needs to be written. 
When this happens, a block containing enough contiguous fragments is located and 
the remaining amount of additional data is written there. 

3. The file contains fragments, but not enough fragments to hold the additional data. 
If the size of the existing data in fragments, plus the additional data, exceeds the 
size of a full block, a new block is allocated. Both the existing and the additional 
data are written to the new block following the process in condition 2 above. If 
the size of the existing and additional data is less than a full block, a block with 
enough contiguous fragments (or a full block) is located and allocated. 

When a block or fragment has been located, the address is recorded in the inode and the 
free block bitmap is updated. 

A certain percentage of free space must always be available in the file system to localize 
a file's blocks (accessing a file is quicker if the whole file is localized). To ensure the 
effectiveness of the disc allocation strategies, the disc should not be kept completely full. 

Each file system maintains a parameter·· min/ree that gives the minimum acceptable 
percentage of file system blocks that can be free. This percentage is specified at file 
system creation. BASIC 5.0 sets this value to zero (0), and it cannot be changed by 
BASIC 5.0. 

P\VS allows the user to specify the value of min/ree when the disc is formatted with 
MKHFS. With HP-UX, you can change the percentage of free space at any time with 
the -m option of the tune/s command; and you can use the -t option of the dt command 
to see the current value. Changing min/ree to a non-zero value decreases the ammount 
of free disc space available to the user by that percentage. 
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Changing min/ree has some implications for BASIC users. BASIC allows user access to 
all data blocks in a file system with this caveat- performance degradations can occur 
when the file system become more than 90% full. As the reserve of free blocks approaches 
zero (0), the file system throughput rate tends to be cut in half because the file system 
can no longer localize the blocks for a file. If performance is impaired due to overfilling 
the disc, it can be restored by removing enough files to obtain a free space of 10%. In 
addition, the access speeds for files that were created during periods of marginal free 
space can be restored by recreating them after enough space if made available. 

Some tools are available to the user. The System Utilities Disc (DISC_UTIL) provides 
a utility for backing up and restoring files. Just backup the files you want to recreate 
and then restore them. In addition, you can use the MEM_ UTILS program to assist in 
removing files to free up disc space and recreating them to improve the access speeds for 
those files. 

Allocation Methods 
Allocation is performed on: a global level to determine placement of new directories and 
files; and a local level to determine the actual placement of data in blocks. 

At the global level, an attempt is made to put all files from a single directory in the same 
cylinder group. When a new directory is created it is put in the cylinder gr~up that has 
the greatest number of free inodes and the smallest number of directories. 

Global policy specifies that once the file size reaches MAXBPG (the maximum number 
of blocks of data per cylinder group), HFS allocates blocks from another cylinder group. 
This enforces the grouping of all files within one directory into a single cylinder group 
by causing the less common larger files to be spread over several cylinder groups. 

The global allocation routines call local allocation routines with requests for specific data 
blocks. The global information is not always aware of the status of every data block. 
It is the local allocation routines that decide which blocks to allocate according to the 
following order: 

1. Allocate an asked for block. 

2. Allocate a block on the same cylinder that is rotationally closest to the requested 
block. 

3. Allocate any block within the same cylinder group. 

4. Use a quadratic hash to find a new cylinder group and allocate a block somewhere 
in the new cylinder group. 

5. A brute force search to find an available block. 
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Updating the HFS File System 
Every time a file is modified, the system performs a series of file system updates. These 
updates are designed to ensure a consistent file system. 

The superblock of a file system is written to the disc when the file system has been 
modified. 

An inode contains information specific to the file it describes. An inode is written to the 
file system as soon as the file is written. 

Data blocks, which includes: directories, indirect blocks, and files are written to the file 
system whenever they have been modified. All writes are immediate. 

The cylinder group information is updated whenever the cylinder group has been written. 
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Maintaining Your File System 
It takes time to create file systems. Therefore, it is important to maintain them to ensure 
their integrity. Correcting problems before they become catastrophic can save remaking 
an entire system. 

AI! file system maintena..l1ce tasks are important. Here is a reminder of what needs to be 
done: 

• Do a file system consistency check (HFSCK). 

Whenever you suspect there is a problem with your file system, run HFSCK. 

• Check and understand disc usage. 

Unused and large files use space on your file system. You should check and remove 
or archive .large, unused files when you run low on space. 

• Back up your system. 

Your system should be backed up. Follow the guidelines and procedures in the 
earlier section called "Backing Up Volumes and Files". 

Corruption of the File System 
A file system can be corrupted in varied and subtle ways: improper shutdown of HP-UX 
before you boot BASIC; interrupting disc accesses, reads, and writes; hardware failures. 

Switching from HP-UX to BASIC is perhaps the most subtle way to corrupt a file system. 
Always execute reboot -h to shut down HP-UX. Then, you can start up BASIC. 

In general, you should regularly check a file system for inconsistencies and immediately 
repair the ones you find. Allowing a corrupted file system to be further modified can be 
disastrous! 

Hardware Failure 
Your Hewlett-Packard computer system is highly reliable, but it is good to remember 
that any piece of hardware can fail at any time. This isn't a prediction of gloom; it is 
merely suggesting that you take precaution. By following the preventative maintenance 
outlined in your installation guides and in this manual, you should be able to avert 
serious problems. Failures can be as subtle as a bad block on a disc pack, or as blatant 
as a non-functional disc controller. 
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Detection and Correction of Corruption 
A Hierarchial File System Check (HFSCK) examines the structural integrity of a file 
system by checking on the data that is intrinsically redundant in a file system. The 
redundant data is either read from the file system or computed from known values. 
When an inconsistency is discovered, HFSCK reports or fIxes the inconsistency depending 
on the mode of operation. This section looks at how an HFSCK works. The speciflc 
inconsistencies are examined in the section called "HFS Consistency Check". 

SuperBlock Consistency 
The summary information associated with the super-block is prone to error because 
every change to the me system's blocks or inodes modifIes the summary information. 
The super-block and its associated parts are most often corrupted when the computer is 
improperly or inadvertently halted. 

The super-block can be checked for the following inconsistencies: 

• File-System size-this rarely happens. 

• Free-Block count---this is fairly common. 

• Free inode count-this is fairly common. 

If HFSCK detects corruption in the static parameters of the primary (default) superblock 
(rarely happens), HFSCK requests the user to provide the location of an alternate su­
perblock. The alternate superblock addresses were displayed during me system creation, 
and if you did not record them, be aware that it is a good idea to do so when you create 
another me system. An alternate superblock is always found at block number 16. If this 
superblock is also corrupted, you must supply the address of another. 

File-System Size 

The superblock is checked for inconsistencies involving me system size, number of inodes, 
free block count, and the free inode count. The me system size must be larger than the 
number of blocks m,ed by the superblock and the number of blocks used by the list of 
inodes. While there is no way to actually check these values, HFSCK can check for 
them being within reasonable bounds. All other checks of the file system depend on the 
correctness of these values. 
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Free-Block Checking 

A check is made to see that all the blocks in the file system were found and all the blocks 
marked as free in the free-block map are not claimed by any files. When all the blocks 
have been accounted for, a check is made to see if the number of blocks in the free-block 
map plus the number of blocks claimed by the inodes equals the total number of blocks 
in the file system. If anything is wrong with the free-block maps, HFSCK rebuilds them, 
excluding all blocks in the list of allocated blocks. 

The summary information contains a count of the total number of free blocks within the 
file system. HFSCK compares this count to the number of blocks it found free within the 
file system. If they don't agree, HFSCK replaces the count in the summary information 
by the actual free-block count. 

Inode Checking 

The summary information contains a count of the total number of free inodes within the 
file system. HFSCK compares this count to the number of inodes it found free within the 
file system. If they don't agree, HFSCK replaces the count in the summary information 
by the actual free inode count. 

Inodes 
An individual inode is not as likely to be corrupted as the summary information. How­
ever, because of the great number of active inodes, a few inodes can become corrupted. 

The list of inodes is checked sequentially starting with inode 2 (inode 0 marks unused 
inodes and inode 1 is reserved for future use) and going to the last inode in the file 
system. Each inode can be checked for the following inconsistencies: 

• format and type 

• link count 

• duplicate blocks 

• bad blocks 

• inode size 

• block count 

HFS File System Implementation 16-15 



Format and Type 

Inodes can be a regular file or a directory. Inodes can be found in one of three states: 
unallocated; allocated; or neither unallocated nor allocated. The last state indicates an 
incorrectly formatted inode. An inode can get in this state when bad data is written 
into the inode list through, for example, a hardware failure. The only possible corrective 
action is for HFSCK to clear the defective inode. 

Link Count 

A count of the total number of directory entries linked to the inode is contained in 
each inode. HFSCK verifies the link count stored in each inode by traversing the total 
directory structure (starting from the root directory) and calculating an actual link count 
for each inode. 

If the stored link count is non-zero and the actual link count is zero, it means that no 
directory entry appears for the inode. HFSCK can link the disconnected file to the 
lost+/ound directory. If the stored and actual link counts are non-zero and unequal, a 
directory entry might have been added or removed without the inode being updated. 
HFSCK can replace the stored link count by the actual link count. BASIC 5.0 does not 
provide for linking files, but you can do this in Pascal and HP-UX. 

Duplicate Blocks 

Each inode contains a list of all the blocks claimed by the inode. For large files, it 
contains pointers to lists (indirect blocks) 0 

HFSCK compares each block number claimed by an inode to a list of already allocated 
blocks. If a block number is already claimed by another inode, the block number is added 
to a list of duplicate blocks. Otherwise, the list of allocated blocks is updated to include 
the block number. If there are any duplicate blocks, HFSCK makes a partial second pass 
of the inode list to find the inode of the duplicated block. This condition can occur by 
using afile system with blocks claimed by both the free-block list and by other parts of 
the file system. 

The user is prompted to clear both inodes. Often clearing only one inode solves the 
problem, but the data in the other inode is suspect. 
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Bad Blocks 

Each inode contains a list (or pointer to lists) of all the blocks claimed by the inode. 

HFSCK checks each block number claimed by an inode for a value outside the range of 
the file system (lower than that of the first data block, or greater than the last block in 
the file system). If the block number is outside this range, the block number is a bad 
block number, and HFSCK prompts the user to dear the inode. 

Inode Size 

Each inode contains a sixty-four bit (eight-byte) size field. The size of this field indicates 
the number of characters in the file associated with the inode. The size can be checked 
for inconsistencies (e.g. directory sizes that are not a multiple of thirty-two characters, 
or the number of blocks actually used not matching that indicated by the inode size). 

A directory inode within the file system has the mode word set to directory. The directory 
size must be a multiple of thirty-two because a directory entry contains thirty-two bytes 
of information. HFSCK warns of such directory misalignment. This is only a warning 
because not enough information can be gathered to correct the misalignment. 

A rough check of the consistency of the size field of any inode can be performed by 
computing from the size field the number of blocks that should be associated with the 
inode and comparing it to the actual number of blocks claimed by the inode. HFSCK 
calculates the number of blocks that should be claimed by an inode by dividing the 
number of characters in the file by the number of characters per block and rounding up. 
HFSCK then counts actual direct and indirect blocks associated with the inode. If the 
actual number of blocks does not match the computed number of blocks, HFSCK warns 
of a possible file-size error. This is only a warning because does not fill in blocks in sparse 
data files. 

Indirect Blocks 

Indirect blocks are owned by an inode. Therefore, inconsistencies in indirect blocks 
directly affect the inode that owns it. Inconsistencies that can be checked include: blocks 
already claimed by another inode; and block numbers outside the range of the file system. 
Detection and correction of the inconsistencies associated with indirect blocks follows the 
same scheme used for direct block, and is done iteratively. 
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Data Blocks 

The two types of data blocks are: 

• ordinary data blocks which contain the information stored in a file. HFSCK does 
not attempt to check the validity of the contents of an ordinary data block; and 

• directory data blocks which contain directory entries. 

Each directory data block can be checked for the following inconsistencies: 

• Directory inode numbers pointing to unallocated inodes. 

• Directory inode numbers greater than the number of inodes in the file system. 

• Incorrect directory inode numbers for "." and " .. " (current and parent directories 
respectively) . 

• Directories which are disconnected from the file system hierarchy. 

If a directory entry inode number points to an unallocated inode, then HFSCK can 
remove that directory entry. 

If a directory entry inode number is pointing beyond the end of the inode list, HFSCK 
can remove that directory entry. This condition occurs if bad data is written into a 
directory data block. 

The directory inode number entry for "." should be the first entry in the directory data 
block. Its value should be equal to the inode nu..rnber for the directory data block. 

The directory inode number entry for " .. " should be the second entry in the directory 
data block. Its value should be equal to the inode number for the parent of the direc­
tory entry (or the inode number of the directory data block if the directory is the root 
directory) . 

If the directory inode numbers for "." and " .. ,. are incorrect, HFSCK can replace them 
by t hf' ('orrf'ct values. 

HFSCK checks the general connectivity of the file system. If directories are found not 
to be linked into the file system, HFSCK links the directory back into the file system in 
the lost+/ound directory. 
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Uncorrectable File System Corruption 
HFSCK might not be able to proceed in certain instances (e.g. all copies of the super 
block have been lost). If this happens to you, the HP-UX fsdb command is provided for 
such situations. The fsdb command is a file system debugger that should only be used 
by an HP-UX me system expert, since it can easily destroy the entire file system. See 
the /sdb{lA1) entry in the HP-UX Reference Vol. 11'1: Section 1 (A through L) manual 
to see what the command does. 
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Other Maintenance Tasks 17 
The earlier chapters in this part of the Installing, Using, and Maintaining the BASIC 
System manual focused on maintaining your file systems. Maintenance of your file sys­
tems is crutiai to using the BASIC system, but there are severai other things you should 
do. 

The following list mentions some things users take for granted or tend to forget. The 
information is minimal, but it should be sufficient to point you to useful information and 
imply additional things you can do. 

• Clean the disc and tape recording heads (see your disc and tape drive's maintenance 
instructions) . 

• Clean the filters in the computer and in peripheral devices (see your computer's 
and peripheral device's maintenance instructions). 

• Clean your CRT screen using an appropriate cleaning solution and cloth or tissue. 

• Obtain a fresh supply of pens for your plotter. Check your supplies of paper and 
obtain what you need. 

• Clean your printer. Obtain fresh ribbons or cartridges. Check your supply of paper 
and any other materials or chemicals you might need. 

• Check the connections and cables that link all parts of your system to see that they 
are operating correctly and are not about to come apart. 

• Rotate your tires and otherwise examine your system to see that it is performing 
nicely. 
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What to Do Next 
While maintaining your BASIC system is something you generally do after you have set 
up and used the system, maintenance can be a point from which you read about new or 
unusual things to do with BASIC 5.0. The chances are good that you are quite familiar 
with using BASIC in your present situation, and the question being raised here is: What 
can you do to continue to grow in your ability to use BASIC 5.0? 

One totally new feature of BASIC 5.0 is the ways in which you can use an HFS file 
Rystem. That system is quite different from what was prf'viouRly availahlf' to Hf'wlf'tt 
Packard BASIC, and this might be a good time to further examine the advantages of 
using an HFS file system. The HFS file system is discussed in this manual in the chapters 
called "HFS File System Implementation", "Mass Storage Concepts", and "Using Files 
and Directories". 
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Utilities 

This part of the Installing, Using, and Maintaining the BASIC System manual describes 
how to use the various utilities. 

In previous versions of BASIC, the utilities may have been described in more than one 
manual. This time, the descriptions were combined; and consequently, what follows is 
one rather large chapter that explains all the utilities. The idea was to help you by 
placing the information in one location. 

To use any of the BASIC utilities, read the introductory material in Chapter 18. Then, 
you can see what is available by reading the brief descriptions of the utilities. To use a 
particular utility, read the detailed description. To actually use a utility, you might need 
to examine your media. If you have single-sided media, you can do a CAT of the utilities 
discs to see which utilities are on on a particular disc. If you have double-sided media, 
all the utilities fit onto one disc. 



BASIC Utilities Library 18 
This chapter describes the utilities provided with the BASIC 5.0 system. These utilities 
work with previous versions of HP Series 200/300 BASIC, allowing for some restrictions 
and exceptions. The following table shows the topics and page numbers. 

Topics / Sections Page No. 

Terminology 18-1 

Prerequisites and Overview 18-2 

Conventions for Using Keys 18-4 

System Requirements for Utilities 18-5 

CSUBS Can Be Utilities 18-5 

Why Have a Utilities Library? 18-6 

The Two Levels of Documentation 18-6 

Brief Descriptions of Utilities 18-7 

Detailed Descriptions of Utilities 18-14 

Terminology 
A utility is a program or subprogram that performs a specific, routine task. Utility 
programs do such things as: examine the status of an interface, dump a file to a printer, 
or create a backup copy of a file. Think of a utility as a program that does a task in 
a manner that goes beyond what is done by a conventional BASIC statement such as a 
CAT, COPY, or LIST. 

A library is a collection of programs; and in this case, the utilities library is a collection 
of approximately 20 HP BASIC utilities that are housed on a flexible disc or discs. If 
your system uses double-sided flexible discs, the entire library fits on one disc named 
BASIC Utilities. If you have single-sided media, the library is contained on three discs; 
and in this case, you can use a CAT statement to find out which disc contains a particular 
utility. There are some differences in the locations of utilities on discs among previous 
versions of BASIC. 
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Prerequisites and Overview 
You should read this material before you use any utility. 

Necessary Skills 
The material in this chapter is for an experienced HP BASIC programmer. At the least, 
you should be able to do the following things: 

• Configure a hardware system. 

• Boot the BASIC system and load binaries. 

• Initialize discs and copy programs. 

• Write programs or use applications programs. 

• Handle SUBs and CSUBs within a conventional program. 

• Interpret what the computer is doing, or ought to be doing 

It is helpful to have performed the tasks described in the BASIC Programming Techniques 
manual and the Installing, Using and Maintaining the BASIC System manual. 

Notes for BASIC 5.0 and HFS Files 
Several BASIC utilities use PHYREAD and/or PHYWRITE: and these utilities usually 
require a LIF format for directories. In a LIF format, files are located in contig1.!ous 
blocks. This is different from HFS, where files can be fragmented in a way that is trans­
parent to the user. Some of the utilities described later have been made to detect an 
MSI'd device that is formatted for HFS, and to terminate or otherwise behave accord­
ingly. 

To make some utilities work with HFS discs, there is a subprogram in a file called 
HFSDISC that will be loaded by some utilities when necessary; and this will require that 
the appropriate utilities disc be present for the first part of program execution. (As in 
other cases, do a CAT of your utilities discs if you need to find the file.) This is not 
different from the situation you will read about for utilities that call the CAT, INFO, or 
CREATE subroutines. HFSDISC includes a function FNHfsdisc-- which will examine 
the MSI'd device, and inform the calling program that it is trying to talk to an HFS disc. 

What this means, in later discussions of utilities, is that some utilities will give erroneous 
results if used with HFS discs; and this may not always be obvious. The next few 
paragraphs describe some requirements or limitations. These are mentioned again, by 
utility, in the later ;'Brief Descriptions of Utilities" section. 
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The following utilities do not depend on having a LIF formatted disc, and therefore, the.y 
will also work with HFS discs: 

• INITIALIZE 

• DUMP 

The following utilities were changed to utilize the feature mentioned above: 

• MASS_STOR 

• FBACKUP 

• CBACKUP 

• VERIFY _LIF 

The LISTER utility was not changed to understand HFS, and consequently, you cannot 
use it with HFS discs at this time. 

The following subroutines have not been changed and do not "understand" HFS discs. 

• CAT 

• INFO 

The CREATE subroutine uses PHYWRITE, does not understand HFS, and could cause 
a serious loss of data if used on HFS files. 

Organization of Topics 
The organization of topics shown in the previous table was arbitrary because there is 
no real or logical basis for discussing one utility ahead of another. Your situation and 
inclination dictate their use; so you can note what you want to do; and then go to the 
appropriate section to get the information you need. In particular, after some discussion 
of basic information, you get a brief description of each utility. This was done because 
there are many utilities, and by mentioning all of them in one place, you can orient 
yourself to what is available. Following this, each utility is described, and you can 
selectively refer to the ones you want to use. 
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Conventions for Using Keys 
Because utilities are developed over time, the user interface can vary among programs; 
and this means that knowing which keys to type when you use a utility program is 
important. 

Besides the interface, the keys on the keyboard in your hardware system can vary. Most 
Series 200 computers use the HP 98203A/B/C keyboard, and most Series 300 computers 
use the ITF keyboard. This latter keyboard is also used with the Model 217 and Model 
237 computers. 

Here are the major differences between the keyboards and how you deal with them. 

• The I Return I and ~ keys on an ITF keyboard are equivalent, respectively, to the 
I ENTER I and I EXECUTE I keys on the HP 98203A/B/C keyboards. Any reference to 
typing I Return I means type I ENTER I if you do not have an ITF keyboard. Similarly, 
any reference to typing I Enter I means type I EXECUTE I if you do not have an ITF 
keyboard. 

• The HP 98203A/B/C keyboard has some keys not found on the ITF keyboard. 
These keys are typically available on the ITF keyboard as softkeys. Find the soft­
key label for a key on the HP 98203A/B/C keyboard and type the corresponding 
softkey. For example, I CONTINUE I on the HP 98203A/B/C keyboard is typically 
available as a CONTINUE or Continue softkey label on the ITF keyboard and you type 
a corresponding softkey such as [ill. 

• The ITF keyboard can have several menus of softkey labels: System, User 1, User 
2, and User 3. If you have an ITF keyboard, most utilities employ the soft keys in 
the System and User 1 menus; and some use the User 2 or User 3 menus. Typing 
I Shift I I Menu I moves among User menus and typing I System I provides the System 
menu. When you use a utility, you can always move among the menus to see what 
functions are available. 
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System Requirements for Utilities 
A Series 200/300 computer, monitor, flexible disc drive, and the BASIC language system 
is the minimal system that can effectively use utility programs or subprograms. 

The use of some utilities requires additional components such as an interface card or 
printer. Some utilities apply only to older systems, since the utility's capability was 
added to the system or to a related peripheral device. 

Utilities most often perform particular tasks (in contrast to application programs which 
perform a range of tasks within a major task). For example, one utility examines the 
status of your GPIO interface. Since it does not do anything else, having a GPIO interface 
is a requirement for using the utility. Another utility dumps graphics to a printer, and 
this obviously means that you need a printer. Be aware of potential system requirements 
when you think about how you might use a utility. 

Besides hardware, you have to load certain binaries to use some utilities. An attempt was 
made to mention required binaries, but your system may have additional requirements. 

CSUBs Can Be Utilities 
Most utilities are BASIC PROG files. However, some are CSUBs (Compiled SUBpro­
gram: written in Pascal and generated for use with BASIC using the CSUB Utility). If 
you have a situation where speed is critical, and if you have the programming expertise, 
you can create a special CSUB that can be accessed via BASIC. Here are the guidelines. 

1. Create CSUB statements that perform your task using a special CSUB utility from 
the Pascal language system. The directions for how you do this are in the CSUB 
Utility manual; a package that is acquired separately from BASIC. 

2. Create a BASIC program which loads the CSUB subprogram via a LOADSUB 
statement. The subprogram does not have to be loaded within a program, but it 
is handy to do it this way. After the subprogram is loaded, it can be invoked via a 
CALL statement just like normal SUB subprograms. 

Do not dwell on this unless you know what type of utility you need to develop and have 
the necessary programming expertise. If you are curious and wish to learn how to create 
a CSUB, the process is described in the CSUB Utility manual. The BASIC Language 
Reference manual provides additional information. 
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Why Have a Utilities Library? 
Having become familiar with what a utility is, you might ask: Why use a utility program? 
Although it may have been better to ask the question before you plowed through the 
information, here are two illustrations: 

1. Suppose you are working with the HP-IB interface. You have run some programs 
and are a bit confused about what is happening. You could take a moment to run 
the HPIB_STAT utility to get a listing of the contents of the status registers for 
either the internal or external HP-IB interface. This information could help you 
see what is happening. 

2. Suppose you have a situation where your discs must meet HP LIF standards 
(Hewlett-Packard Logical Interface Format) and you are uncertain about the status 
of several discs. You could use the VERIFY _LIF utility to determine whether a 
disc meets the standard. 

These illustrations suggest that utility programs can provide useful information or per­
form a task easily that would be difficult by conventional methods. 

The Two Levels of Documentation 
Should you decide to use a particular utility, there are two sources of information. The 
"Brief Description of Utilities" section contains short descriptions of the utilities. You 
can skim this section to see what is available. The later "Detailed Description of Utilities" 
section contains complete descriptions of how to use the utilities. Refer to this section 
according to the utility you want to use. 
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Brief Descriptions of Utilities 
The next several subsections provide brief descriptions of the utilities. 

(CAT) Catalog Subprogram 
Do not use CAT with HFS discs. This subprogram reads the directory from a disc in the 
default msvs into memory as an array. Then, you can access eight pieces of information: 
file name, file type, starting address, file length, time of creation, volume data, protect 
code designation, and defined record size. The subprogram also determines the number 
of files on the disc. 

You have to create a program (PROG file) which CALLs the catalog subprogram. 

The function of the CAT utility has been added to the BASIC System via CAT TO 

String_arrayS (*), which requires the MS binary. See the "Data Storage and Retrieval" 
chapter of BASIC Programming Techniques and the BASIC Language Reference for ad­
ditional information. 

(MASS_STOR) Mass Storage Program 
This program is a collection of subprograms. MASS_STOR does make use of HFSDISC. 
Each subprogram is called by typing a soft key. The following list is complete, but not in 
a particular order. 

• The Extended CAT subprogram lists an extended directory catalog which includes 
purged files still in the directory. 

• The FILE SIZER subprogram lets you adjust the size of data files. 

• The ZAP subprogram purges all files on a LIF disc. 

• The Change Volume Label subprogram lets you change the volume label on a LIF 
disc. (Volume labels can also be changed with the PRINT LABEL statement; see 
the BASIC Language Reference for additional information.) 

• The PURGE subprogram purges a file. 

• The unPURGE subprogram lets you recover from accidental purges. 

1 With double-sided media, the BASIC Utilities disc contains the contents of both the BASIC Utilities 1 
and BASIC Utilities 2 discs. 
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• The REPACK subprogram packs files on a disc to the front and frees available disc 
space. 

• The Change MSVS subprogram lets you change the current msvs. 

Use of MASS_STaR varies slightly depending on which keyboard you have. 

(DUMP) Formatted Record Dump 
This program dumps a specified record from a disc in: integer, hex, octalj ASCII, 
hex/ ASCII, LIF directory, or LIF or HFS system formats. 

The soft key menus vary slightly depending on which keyboard you have. 

(INFO) Directory Information Subprogram 
Do not use INFO with HFS discs. This subprogram searches a disc directory for the 
presence of a file name which you specify. If the file is found, the following information 
is displayed: 

• The first and last physical record addresses 

• The number of defined records 

• The define~ record length 

• The file type 

If none of the above results arc dispiaycd, the specified fiie was not found. 

You have to create a program that CALLs the utility subprogram. 
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(CREATE) Create File Subprogram 
Do not use CREATE with HFS discs. This subprogram goes beyonQ the BASIC CRE­
ATE keyword. 

1. You supply a file name, number of defined records, defined record size, and file 
type. 

2. The subprogram creates a file entry in the disc directory and points to where the 
file's contents can be inserted before, after, or in between other files. 

3. The new file's address is returned to the calling program if the file's contents will 
fit on the disc. Otherwise, you are informed that the file will not fit. 

You have to create a program that CALLs the subprogram. 

(INITIALIZE) Extended Mass Storage Media Initialize 
This program lets you specify a legal volume label for a LIF or an HFS disc. Then, it 
lets you initialize the disc and specify its directory length. 

(VERIFY _LIF) Verify Logical Interchange Format 
VERIFY _LIF does make use of HFSDISC. This program reads record zero on the mass 
storage media and checks to see whether it meets the HP LIF standards. The status of 
your media is displayed. 

(CBACKUP) Complete Disc Backup 
CBACKUP does make use of HFSDISC. This program, intended for use with' one disc 
drive, lets you backup the contents of a flexible disc which meets HP LIF standards. The 
disc size can be 3.5, 5.25, or 8 inch. 

Do not use the CBACKUP program with a hard disc because this program assumes you 
can interchange the media. Also, do not use this program with the SRM system, because 
SRM does not support PHYREC. 
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(FBACKUP) Selective File Backup 
FBACKUP does make use of HFSDISC. When you have one disc drive, use this program 
to backup particular files on a 3.5, 5.25, or 8 inch flexible disc which meets HP LIF 
standards. 

Do not use the FBACKUP program with a hard disc because this program assumes you 
can interchange the media. Also, do not use this program with the SRM system, because 
SRM does not support PHYREC. 

(TAPEBACKUP) CS/80 Tape Backup 
This program lets you backup the contents of some HP CS/80 discs onto a DC600 or 
DC150 tape cartridge, and conversely. 

The nature of a CS/80 disc drive complicates the procedure somewhat and requires 
that you coordinate information from several sources. You need to be familiar with 
your particular CS/80 disc drive and the rest of your computer system. You should 
coordinate the procedure for using this utility with information about your CS/80 disc 
and the DC600 tape cartridge. 

(PHYREC) Physical Record CSUB 
PHYREC is a special subprogram called a CSUB which was created by using the CSUB 
Utility. PHYREC lets you perform bit-by-bit copies of an integer array in memory to a 
file on a mass storage media, and vice versa. 

The PHYREC utility contains two CSUBs: 

10 CSUB Phyread(Sector, INTEGER Int_array(*)) 

and 

20 CSUB Phywrite(Sector, INTEGER Int_array(*)) 

18-10 BASIC Utilities Library 



(LISTER) List Files 
Do not use LISTER with HFS discs. This program provides options for listing BASIC 
programs. 

1. First, it lets you enter the name of one file or enter the names of several files to be 
listed. The file must have been saved or output as ASCII strings. 

2. Then, the values of several parameters are displayed (printer select code, pagination, 
perforation, lines per page, spacing, omit page numbers, first page number, print 
range, trailer, edit text, width, number of listings). You can alter these values so 
that the listing suits your needs. 

3. Then, you can do some limited editing of comments. 

4. Finally, your program or programs are listed. 

A printer is required for effective use. The program is designed to list BASIC programs. 

(82905DUMP) Dump Graphics Subprogram 
This subprogram accepts a device select code, and then dumps a graphics display to an 
HP 82905B printer. 

You have to create a program that CALLs the subprogram. The subprogram does not 
work with bit-mapped display. 

(GDUMP _R) Rotated Dump Graphics Utility 
This CSUB utility dumps graphics raster images to a printer. It is like the DUMP 
GRAPHICS statement, except that it rotates the image 90°. 

(BPLOT) Raster Store and Load Utility 
This utility provides the capabilities of storing and loading rectangular "blocks" of raster 
data (using a numeric array). 
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(LEX_AID) Creating a Lexical Order Table 
This program simplifies the process of creating user-defined lexical tables. 

You should coordinate the use of this program with information from the string manip­
ulation chapter in the BASIC Programming Techniques manual. Do not use this utility 
unless you know what to do and why you need lexical tables. 

The Status Utility Programs 
Four programs are available which display a formatted listing of the contents of the status 
registers of either an interface or an ASCII or BDAT file. The programs are: 

1. Status of HP-IB Interface (HPIB_STAT) 

2. Status of RS232 Interface (RS232_STAT) 

3. Status of GPIO Interface (GPIO_STAT) 

4. Status of Data Files (FILE_STAT) 

These programs display information about what is happening in the registers of an 
interface or file. 

The interface or file must be present for you to get information about the contents of its 
status registers. Absence of an interface or a file is displayed. 

(MEM_UTILS) Memory Utilities 
This program adds five memory resident, soft-key accessed utility subprograms to BASIC 
5.0. The subprograms are stored in a memory volume, loaded and called by a typing 
aid, and delete themselves from memory when they are done. You get these features: 
an interactive catalog (full 80 columns): appending volume copy: an interactive volume 
purge; copying a text file to a printer; and editing of a one page memo. 
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(FONT_ED) Font Editor 
This utility provides a way to read, decode, and edit the bit patterns of the fonts supplied 
with the BASIC system. If you want to create your own fonts, the fonts supplied with 
the system can be a good "starting" point. The detailed explanation of the Font Editor 
in the next section describes how to use the utility. Note that the soft font display 
architecture and the corresponding BASIC language capabilities are described in the 
"Custom Character Fonts" section of the "Communicating With the Operator" chapter 
in the BASIC Programming Techniques manual; and you will need to be familiar with 
that material to effectively use the Font Editor utility. 

(DISC_UTIL) Disc Utility 
This utility is a collection of utilities that let you do such things as: show online mass 
storage devices; initialize a disc; store the BASIC system and binaries; check the consis­
tency of an HFS volume; and call the BACKUP/RESTORE utility. These utilities are 
all described in the Installing, Using and Maintaining the BASIC System manual. 

(MKHFS) Make Hierarchial File System 
This utility is available on BASIC 5.0 System Utilities disc. It allows you to create an 
HFS (Hierarchial File System). The utility is not described in detail in this manual. 
See the part called "Maintaining Your BASIC System" in the Installing, Using and 
Maintaining the BASIC System manual to get more information. 

(HFSCK) Hierarchial File System Check 
This utility is available on BASIC 5.0 System Utilities disc. It allows you to check for in­
consistencies in an HFS (Hierarchial File System) volume. The utility is described in the 
part called "Maintaining Your BASIC System" in the Installing, Using and Maintaining 
the BASIC System manual. 

(BACKUP IRESTORE) Backup and Restore Utility 
This utility, which is part of DISC_UTIL, lets you backup and restore BASIC files. It 
is described in the "Using the BACKUP Utility" chapter in the Installing, Using and 
Maintaining the BASIC System manual. 

(VERIFY) Verify and Labeling Peripherals 
This utility is available on the BASIC 5.0 System Utilities disc. It lets you verify which 
peripheral devices are connected to your system and gives you time to write down their 
volume specifiers. The utility is described in the "Verifying and Labeling Peripherals" 
chapter in the Installing, Using and Maintaining the BASIC System manual. 
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Detailed Descriptions of Utilities 
The next several sections describe how to use the utilities. Be aware that some utilities 
require certain binaries, interfaces and/or devices. Some utilities require familiarity with 
HP BASIC. An attempt was made to present complete descriptions, but you might run 
into something unusual. Try to work through problems by relating information in this 
manual to what a utility seems to be doing. 

Note that most utilities attempt to trap errors, but take care to supply correct entries 
and type the correct keys. Indiscriminate typing can produce unexpected or detrimental 
results. 

In the descriptions, the term execute might not literally mean: type I EXECUTE 1 or 
I EXECUTE I. Instead. it can mean: do whatever is implied by the context of a situa­
tion. In most cases, you type something and type I Return lor I ENTER I. At other times, you 
execute a command such as LOAD "MYFILE", and then execute another command such as 
RUN. Be sensitive to the context of a utility. 

18-14 BASIC Utilities Library 



(CAT) Catalog Subprogram 
The function of the CAT utility has been added to the BASIC . system via CAT TO 

String_array. (*), which requires the MS binary. See the "Data Storage and Retrieval" 
chapter of BASIC Programming Techniques and the BASIC Language Reference for ad­
ditional information. 

Access this subprogram from within a main program. If you do not know how to do 
this, study the "Subprograms" chapter in the BASIC Programming Techniques manual. 
Fundamental information about storage of data on a media is provided in the "PHYREC" 
section (end of this chapter). 

Do not interrupt the program while it is running. You need a printer to obtain hard copy 
information. The PDEV binary is required (if you use LOAD SUB FROM) in addition 
to those required to operate your computer system. 

The following procedure illustrates one way to access the subprogram. 

Execute the SCRATCH command to ensure that no program is in memory. Then, write a 
small main program that calls the CAT subprogram. Just how you create the main or 
calling program can vary. The following steps illustrate the major things to do. 

1. Declare parameters to be passed to the subprogram. These are usually input pa­
rameters, but can be selected output parameters. Dstart, an input parameter, is 
the address of the sector at which file entries begin. Dleng, an input parameter, is 
the length of the directory. Num_files, an output parameter, is the number of files 
in the directory. 

10 INTEGER Dstart.Dleng.Num_files 

2. Initialize parameters that are passed to the subprogram. Dstart is set to 2, the 
usual address for the sector in which file entries begin. Dleng is set to 14, the usual 
directory length of a 5.25-inch flexible disc. (This value might need to be greater 
for a hard disc.) Read the "PHYREC" section (end of this chapter) to get more 
complete information. 

20 Dstart=2 
30 Dleng=14 

The Num_files output parameter is initialized in the subprogram, but you should 
declare it in the main program if you want to read its value after the subprogram 
has been executed. 
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3. Dimension the array that receives directory information. 

40 DIM A$(895) [18] 

The dimensioning is done according to the expression: Dleng*64-1. This is 895 
because Dleng=14 in the above example. The [18] specifies a string length of 18. 

4. At this point, CALL the subprogram. The calling syntax is: 

50 CALL Cat(A$(*) .Dstart.Dleng.Num_files) 

5. Output information derived from the called subprogram to the CRT, a printer, or a 
file. This lets you see the information or have it available to use later. For example, 
the statement: 

60 PRINT "Number of files is ";Num_files 

displays the number of files on the disc. Recall that the default print device is the 
CRT. 

With regard to other output, the information read into the array, A$(*), is available 
in segments of eight returned values per file. The first segment is A$ (0) through 
A$ (7). The next is A$ (8) through A$ (15), and so on. The eight pieces of information 
are: 

lst- File name 
2nd- File type 
3rd- Starting address 
4th- File length in physical records (in defined 

records for BDAT files) 
5th- Time of creation (not currently used) 
6th- Volume information (not currently used) 
7th- Protect code indicator 
8th- Defined record size 

The following program segment, inserted in the main program after you call the 
subprogram, prints file information: 

70 FOR K=O TO Num_files * 8-1 Print 8 values/file 
80 PRINT A$(K) Print array value 
90 WAIT .4 Let user see values 
100 NEXT K Continue loop 
110 PRINT "That's all. You are back in the BASIC system." 

When you run the program, watch the displayed values. You will see the eight 
items mentioned above. The 1st value is the file name. The 2nd is the file type and 
so on. The 8th value is the record size (probably 256). 
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Printing the values of AS (*) this way serves no real purpose other than to let you see 
what happened. You would probably use the returned values for other purposes. 

6. Terminate the context of the main (calling) program. Use: 

120 END 

Your main program can do other things, but these statements illustrate a means of calling 
the CAT subprogram and using data it provides. 

Before you run the main program (calling program), insert the disc which contains the 
CAT subprogram into the default disc drive and load the CAT subprogram into memory 
by executing: 

LOADSUB FROM "CAT" 

This appends the CAT subprogram to your calling program and adjusts the line numbers 
accordingly. Alternately, you could use: 

LOADSUB ALL FROM "CAT" 

To check the appending, execute EDIT. Study the program listing to see that the CAT 
subprogram begins after your main program ended. 

At this point, remove the disc which contains the CAT subprogram and insert the disc 
for which you want data. Then, type I RUN I or the RUN softkey [SYSTEM menu on ITF 
keyboard]. The program accesses your disc and then prints the returned values. 

Experiment with other calling programs to develop skill in writing programs that call 
subprograms. 
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(MASS_STOR) Mass Storage Utility 
Skim through the entire section before you use the utility. 

Avoid Using SRM 

Do not use this utility with the SRM system. It will not work. 

Access this program by executing: 

LOAD "MASS_STOR" 

An asterisk, *, is displayed (lower-right corner) while the program loads. Type RUN when 
the asterisk disappears. 

Use of the MASS_STOR utility involves use of nested menus which are displayed via 
softkey labels. The soft key labels change often. Therefore, you need to keep track of 
what you are doing and which softkey labels are displayed. 

In a similar vein, MASS_STOR is a program that executes subprograms which you 
call by typing softkeys. Then, you call subprogram functions by typing softkeys. The 
implication is that the softkey labels change often. You need to keep track of what you 
are doing and which soft key labels are displayed. 

Computer systems which use the HP 98203A/B/C keyboards use softkeys ~ through 
[E[J. The ITF key boards (such as the HP 46020A) use softkeys OIl through [][) in three 
menus (System, User 1, and User 2). 

In general, softkey [lQJ (OIl in the User 1 menu) causes the displayed menu and the 
current MSVS to be printed. Exit MASS_STOR by typing [m ([ill in the User 1 menu, 
or @] in the User 2 menu). Soft key [][) toggles between User 1 and User 2 menus. 
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The left column in the following list shows the displayed softkey label of a function 
provided by the MASS_STOR program. This information is duplicated in a displayed 
menu when you run the program. The second column indicates: which softkey you type; 
what the utility does; and how you use the utility. After you invoke a utility, most of 
its functions are called by typing a softkey. The labels are self explanatory. The few 
exceptions are explained. Go slowly and notice alternatives the first time you use a 
utility. 

Softkey Label Softkey and Procedure 

FILE SIZER [IT] (@] in the User 2 menu) lets you change the size of ASCII or BDAT 
files. When prompted, insert the disc to be sized. Then enter the file 
name you wish to change. Abort by typing I ENTER I (or I Return I) with 
no data. Then, you can select: SPECIFY (enter a new file length), 
FIT DATA (moves end of file to end of last sector with data), or EXIT 
(returns to main menu). Follow the directions. 

ZAP a disc [E[] (@] in the User 2 menu) clears the directory of a disc by placing a 
-1 in the file type field of the first directory entry to denote the logical 
end of the directory (similar to INITIALIZE). When prompted, enter 
the MSVS (I CONTINUE I accepts default). Then insert the correct disc, 
and type the softkey for YES to ZAP the disc. Note: This will destroy 
all files and data on the disc. (You can also type the softkey for NO to 
terminate this function.) 

PURGE a file ~ (00 in the User 1 menu) purges a file on the current MSVS, Just 
follow the prompts. 

UnPURGE a file [MJ (00 in the User 1 menu) unpurges a file on the current MSVS. An 
extended CAT is displayed. Follow the prompts. Choose the correct 
type of file (ASCII of BDAT). Note what has and has not been purged 
during the extended CAT display. Arrows point to files previously 
purged. 
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REPACK a disc [§J ([IT] in the User 2 menu) repacks a disc to give you contiguous 
available space at the end of the disc. Pay attention to available soft key 
options. You are prompted for the MSVS. Type it, and type I ENTER I (or 
I Return I); entering no MSVS accepts the default. Then when prompted, 
insert the disc to be repacked. Type I CONTINUE I (or the Continue softkey 
on the System menu). Then, note the options via soft keys (User 1 
menu) and proceed. Arrows in the extended directory catalog point to 
purged files that are lost during repacking. 

Change MSVS [ill ((]gJ in the User 1 menu) lets you specify a new MSVS. The current 
MSVS is displayed. Type the soft key for the displayed option you want. 
(Toggle between User 1 and User 2 to see all options.) After selecting 
an MSVS, you can alter the select code and address if the displayed 
values are not acceptable. 

Extended CAT ~ (ffi] in the User 1 menu) displays an extended catalog of a disc 
directory. 

Chng Vol label [EZJ ([QJ in the User 1 menu) lets you change the volume label of a 
disc. The current label is displayed. When prompted, you can choose 
whether or not to change this label. If you select YES, then enter a 
new label (up to 6 uppercase characters or numerals, beginning with 
an alpha character). If you enter nothing, a volume label containing 
six spaces is placed on the disc. Note: The PRINT LABEL and READ 
LABEL statements, in the MS binary, also provide this function. 
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(DUMP) Formatted Record Dump 
This utility dumps mass storage records in a variety of formats. To understand this 
section you may need to have a knowledge of LIF (Logical Interchange Format) discs. 

Access this program by executing: 

LOAD "DUMP" 

When the asterisk disappears, type RUN. Then, insert the disc which contains a record 
to be dumped and type I CONTINUE lor the Continue soft key [SYSTEM menu of an rtF 
keyboard]. If your disc is not in the drive designated by the current msvs, enter an 
appropriate msvs before you continue. 

Several alternatives for dumping a record are selected via softkeys. On an ITF keyboard, 
toggle between softkey menus to see all options. The default dump is hexadecimal. The 
options are: 

RECORD# 

Hex 

Hex/ascii 

LIF sys 

CAT 

N+l. N-l 

Integer 

Oct/ascii 

LIF dir 

This lets you select the record you wish to dump. 

Dumps a record in hexadecimal format. 

Dumps a record in hexadecimal/ASCII format, where control characters 
are masked out and replaced by periods. 

Dumps the LIF volume label in the correct format. 

Displays a catalog of the disc. 

Allows you to increment or decrement the current record number and 
dumps a record according to the current format. 

Dumps a record in an integer format. 

Dumps a record in an octal/ASCII format. Control characters are 
masked out and replaced by periods. 

Causes subsequent dumps to have a LIF directory format. 
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Examples of dumped records were not provided because use of this utility assumes you 
know what you are doing. 

Dealing with the Pause 

The program pauses after the fourth entry is printed. Type 
I CONTI NUE I or type the Continue soft key [SYSTEM menu on an 
ITF keyboard] to print the rest of the record. 

Type the EXIT softkey to return to the BASIC system. 
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(INFO) Directory Information Subprogram 
This is another subprogram for which you must create a calling (main) program similar to 
the one created for calling the CAT subprogram (see the preceding "Catalog Subprogram 
(CAT)" section). Read through the entire section before you do anything. 

Your calling program should do the following: 

1. Begin with a CAT statement so the directory filename is displayed. Then, input 
the filename for the directory for which you want information. Use an INPUT 
statement. 

10 CAT 
20 INPUT "Enter file name ".File$ 

2. Declare several parameters as integers. These parameters allow you to pass values 
to the subprogram or pass values back to the main program (more on this below). 
Use: 

30 INTEGER Dstart.Dleng.Strt.Stp.Lrecs.L_rec_l.Ftype.Files 

3. Initialize the input parameters Dstart and Dleng. See CAT subprogram section for 
reasons. Use: 

40 Dstart=2 
50 Dleng=14 

4. Dimension the array A$(*), which is used when the INFO subprogram calls the 
CAT subprogram. (Note that A$(*) and Files are optional parameters that may 
appear at the end of the parameter list in the call to the INFO subprogram. See 
the preceding "Catalog Subprogram (CAT)" section for reasons.) Use: 

60 DIM A$(895) [18] 

5. Call the INFO subprogram. Use: 

70 CALL Info(File$.Dstart.Dleng.Strt.Lrecs.L_rec_l.Ftype) 

6. At this point, print as many of the output parameters (described below) as you 
wish (the ones declared by the INTEGER and DIM statements above). Include 
them in your calling program between the CALL and END statements. 
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Note that some of the declared variables are output parameters that do not have to be 
initialized. Including them in the calling statement lets you pass them back to the calling 
program so you can display their values. The output parameters are: 

• Strt An integer variable that contains the address of the first physical record of 
FileS. A -1 means the file was not found. If the file was not found, all other output 
parameters are O. 

• Stp An integer variable that contains the address of the last physical record of 
FileS. 

• LreCB An integer variable that contains the number of defined records in FileS. 

• L_rec_l An integer variable that contains the length (in bytes) of each defined 
record of FileS. 

• Ftype An integer variable that contains the file type: 1 is ASCII, -5775 is BIN, 
-5791 is BDAT, and -5808 is PROG. 

Have CAT on Disc With INFO 

Be sure the CAT subprogram is on the disc with the INFO sub­
program. Load the PDEV binary if you use a LOADSUB FROM 
statement. Do not interrupt the program while it is actively run­
ning. 

Notice what is implied by the note. The INFO subprogram calls the CAT :subprogram 
to get additional information. But the disc for which you want directory information 
may be a different disc. If the CAT subprogram is not on the disc which contains your 
information, use LOADSUB ALL FROM "CAT" to append the CAT subprogram to your main 
(calling) program. Then, to make sure the INFO subprogram does not attempt to reload 
the CAT subprogram, change line 370 in the INFO subprogram to: 

370 ! LOADSUB ALL FROM "CAT" 

The line number will vary if you appended it to your main program, but the ! keeps the 
statement from being executed. If you wish to save the CAT subprogram as a permanent 
part of this utility, you need to comment out the DELSUB that follows the call to the 
CAT subprogram. 
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(CREATE) Create File Subprogram 
This is another subprogram for which you must create a calling program. Apply the 
procedures used for calling the CAT or INFO subprograms. 

The input parameters are: 

• FileS Input the name of the file to be created in the directory. 

• NUDcrecs Declare as an integer variable and initialize to the number of defined 
records in FileS. 

• L_rec_length Declare as an integer variable and initialize to the length of the defined 
records (words/record for ASCII, PROG, and binaries; bytes/record for BDAT 
files). The record length of ASCII, BIN, and PROG files must be 256. 

• Ftype Declare as an integer variable and initialize to: 1 for an ASCII file, 0 for an 
empty file, -1 for a logical end of a directory, -5775 for a BIN file, -5791 for a 
BDAT file, and -5808 for a PROG file. 

• Dstart Declare as an integer variable and initialize to the sector in which the direc­
tory starts (normally 2). 

• Dleng Declare as an integer variable and initialize to the length of the directory in 
sectors (normally 14). 

The output parameters are: 

• New_address An integer variable that returns the file's new address. 

• Err An integer variable that returns the status of the create routine: 0 for no valid 
entry, 1 for no room in directory for entry, 2 for no file space available, or 3 for 
duplicate file name. 

The CALLing syntax is: 

CALL Create(File$,Num_recs,L_rec_length,Ftype,Dstart,Dleng,New_address,Err) 

Do not interrupt the subprogram. 
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(INITIALIZE) Extended Mass Storage Media Initialize 
Except for the ability to create a LIF directory of non-standard size, the capabilities pro­
vided by the INITIALIZE utility can be realized using the INITIALIZE, READ LABEL, 
and PRINT LABEL keywords. 

Access this program by executing: 

LOAD "INITIALIZE" 

Type RUN after the asterisk (lower-right corner) disappears. 

On the prompt, enter the msvs for the device which contains the disc you wish to ini­
tialize. I ENTER I or I Return I with no entry accepts the current msvs. Insert the disc to 
be initialized and type I CONTINUE I or the Continue soft key [SYSTEM menu of an ITF 
keyboard]. 

Select the initialization action via softkey. The displayed soft key labels are: YES. NO. or 
EXIT. Wait while several initialization actions take place. Do not interrupt the process. 
If you inserted a previously initialized disc, some additional options are provided. They 
are: 

• OKAY (to reinitialize). 

• RESTART (to begin the utility again). 

• EXIT (to leave the utility). 

After initialization, enter a volume name (six characters, uppercase, alpha first charac­
ter). The default is six blanks. You then enter a directory length and type I CONTINUE I (or 
thp Continue softkpy [SYSTEM mpml of an ITF kpyhoardJ), Thp default is 14 physical 
records. Avoid creating a directory too large to fit onto your disc. Keep directory lengths 
between 0 and the maximum allowable value for your disc. If you selected the NO option, 
you still have an option to change the volume label within the six character limitations. 

The program selects the optimum interleave factor for thp givpn msvs, 
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(VERIFY _LIF) Logical Interchange Format 
Skim the entire section before you do anything. 

Access this program by executing: 

Type RUN when the asterisk (lower-right corner) disappears. 

On the prompt, insert the disc to be verified and type I CONTINUE lor the Continue softkey 
[SYSTEM menu of an ITF keyboard]. 

Wait a moment. Then, the status of your disc is displayed. It either meets the LIF 
standard or it does not. 
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(CBACKUP) Complete Disc Backup 
Use this utility when you have one flexible disc drive. Skim through the entire procedure 
first. 

Access this program by executing: 

LOAD "CBACKUP" 

Wait for the asterisk in the lower-right corner to disappear. Execute the program with 
the RUN command. Wait for the program to go through an initialization process. Do not 
remove the BASIC utilities disc until prompted to do so. 

Have the master disc (the one containing files you wish to backup) and an initialized 
backup disc (the one you copy the files onto for backup) available. Do not type I RUN 1 or 
the RUN soft key [SYSTEM menu of an ITF keyboard] while the program is backing up a 
disc. Be patient during apparent inactivity. 

To protect a disc from accidental erasure, write-protect it by following the instructions 
in the BASIC User's Guide. When prompted, insert the master disc and tYJle I CONTINUE 1 

(the Continue soft key in the System menu of an ITF keyboard). When prompted, remove 
the master disc and insert the backup disc, and then continue. 

You can do a CHECK READ, but this is seldom necessary. Copy time is increased 
considerably. If you decide to do a CHECK READ, the utility reads back what was just 
written to the disc and compares it with what was just read from the master disc. You 
may have to exchange discs several times. The exchanges are displayed. On an error, the 
master disc is read again, the disc is written again, and the two are compared a second 
time. On a second failure, the error is flagged, a message is displayed, and the program 
stops. You can PRINT the values of the variables Start and Stop to see the range of 
addresses within which the error occurred. The CHECK READ and PRINT options are 
selected by entering Y (yes) or N (no) and typing I ENTER 1 or ~. On completion, you 
can do another backup or exit. Choose Y or N and type I ENTER 1 or I Return I. 

Do Not Interrupt Program 

Do not type RUN while the program is backing up a disc. If you 
do, type I PAUSE lor I Shift ~~. Then, start over. Do not use this 
program with the REMOTE msvs (SRM). 
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(FBACKUP) Selective File Backup 
Skim the entire procedure first. 

Access the program by executing: 

LOAD "FBACKUP" 

Type RUN after the asterisk (lower-right corner) disappears. 

Wait for the program to go through an initialization process. Do not remove the utilities 
disc until prompted to do so. 

To protect a disc from accidental erasure, you can write-protect it by following the 
instructions in the BASIC User's Guide. When prompted, remove the utilities disc and 
insert the master disc. Have an initialized backup disc available. Type I CONTINUE I (the 
Continue softkey in the System menu of an ITF keyboard). 

The master disc is cataloged. If it is necessary, you can use the cursor keys to scroll the 
screen. Enter the name of a file you wish to backup and type I CONTINUE I (the Continue 

softkey in the System menu of an ITF keyboard). Repeat this procedure for each file you 
wish to backup (limit is 112 files). Then, type I CONTINUE I (the Continue softkey) with no 
typed file entry to begin the copy process. 

Avoid Use With the SRM 

Do not use the FBACKUP program with the SRM system, because 
SRM does not support PHYREC. If you inadvertently type RUN 

while the program is active, type I PAUSE I (I Shift ~[]!QEJ) and start 
over. 
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(TAPEBACKUP) CS/80 Tape Backup 
Skim the entire section before you do anything. Backing up files stored on a disc in 
a CS/80 drive which has tape backup capability is more complex than other types of 
backup. One backup method involves use of switches and buttons found on the disc 
drive. BASIC provides two methods . 

• The TAPEBACKUP utility program provides backup of the contents of a disc . 

• The BASIC File System provides backup of selected files. 

TAPE BACKUP 
This section discusses only the TAPEBACKUP utility. 

Selective file backup is not available strictly within the utility. Some selective file backup 
is available within the BASIC File System. The TAPEBACKUP utility lets you do a 
complete backup of an HP 7908, HP 7911, HP 7912, or HP 7914 disc to one or two 
DC600 tapes; or conversely. 

The contents of an HP 7908 disc fit on a DC150 tape. The disc unit number is O. The 
tape unit number is 1. The dual controller option is not supported. Copying occurs at 
a rate of 2 Megabytes per minute. The HP 7914 disc requires two DC600 tapes. It can 
take a few minutes for a tape to load. 

Load the CS80 binary if you wish to CATalog the disc or tape. The HPIB or FHPIB 
binary is required, depending on which interface is installed in your system, but the utility 
program provides for transfer of data directly from unit 0 to unit 1 without traveling 
over HPIB. 

Access the program by executing: 

LOAD "TAPEBACKUP" 

Wait for the * to disappear. Then type I RUN I. 

The utility provides three options: COpy. VERIFY. and CERTIFY. The COpy operation, 
[USER 1 menu], is called by typing IT[) or OI)' The VERIFY operation, [USER 1 menu], is 
called by typing [IT] or [ill. The CERTIFY operation, [USER 1 menu], is called by typing 
[ill or [ill. 
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The COpy Operation 
On the prompt, enter the HP-IB address for the CS/80 disc. Use 702 and type I ENTER 1 

or I Return 1 for a drive that has select code 7 and address 2. You must know the msvs for 
each device you use. 

Then, you decide to copy from: the disc to the tape, or the tape to the disc. This is 
crucial! Enter the name of the destination media. For example, to copy from a disc 
to a tape, type: TAPE and type I ENTER 1 or I Return I. If you select the tape, you are also 
asked whether you wish to verify the backup. Select YES now (via softkey) if you wish 
to verify because an auto-verify checks only that portion of the tape that was written. 
A stand-alone verify operation checks the entire tape. Selecting YES (to verify) lets you 
avoid reloading both tapes from an HP 7914 backup to do a stand alone verify. 

On the other hand, if you want to copy from a tape to a disc, type: DISC and type I ENTER 1 

or I Return I. 

Since the contents of the destination media are overwritten and lost during the copy 
operation, here are some particulars you should note: 

• Mark the type of drive (e.g., HP 7912) on each tape; especially if you have more 
than one CS/80 drive. 

• Remember that an HP 7914 disc requires two DC600 tapes. Proceed as you would 
for any other disc; except after the backup with the first tape is completed, -re­
move the tape and insert a fresh one in accordance with the prompt. The backup 
operation automatically proceeds after the second tape has loaded. For your infor­
mation, the current PRINTER IS device indicates the starting sector numbers for 
the source and destination units. 

• When copying backup contents of two tapes to an HP 7914 disc, the tapes may be 
loaded in either order because the starting sector number (technically an address) 
is written on each tape. 

• You can perform an HP 7914 backup with one tape when you know that no data is 
present on the second half of the disc. Do this by typing I CLR lID lor I Break 1 when 
you are prompted to insert the second tape. 

• Errors are reported on the current PRINTER IS device. You can opt to retry the 
operation or exit. 

• When a tape does not verify, do not recertify it. Just repeat the entire copy 
operation again. The bad blocks detected on the tape are marked and not used 
again. 
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• If you copy to an uncertified tape, the tape is automatically certified before the 
copy begins . 

• After recertification, a tape is unloaded. You need to load it again to access it. 

Proceed slowly and you should be able to adequately backup your CS/80 discs. 

The VERIFY Operation 
On the prompt, enter the HP-IB address of your CS/80 disc drive (e.g., 702). Then, 
decide to verify either a tape or a disc. This is crucial! For example, if you wish to verify 
the tape, type: TAPE and type I ENTER 1 or I Return I. If you wish to verify the disc, type: 
DISC. 

For safety, you are asked if you wish to proceed. Enter Y and type I ENTER I or I Return I to 
proceed. Otherwise, enter N. 

If a disc does not verify correctly, reinitialize the disc. If a tape does not verify, repeat the 
copy process. Do not recertify it. The bad blocks detected on the tape are automatically 
marked and not used again. Tapes tend to get better with use. 

The CERTIFY Operation 
Use this operation only with tapes. Use this operation when you wish to certify several 
tapes at one time. 

The certify operation works in a manner similar to those described above. 

Quitting (EXIT) 
Note throughout any operation that you can type [ill or [EJ [USER 1 menu] to EXIT 

from the program. 

Regarding these operations, you cannot access a CS/80 tape via a TRANSFER state­
ment. But you can use the BASIC File System to copy files to a tape, lists a tape's 
directory, or store programs on a tape. 

You can also use BASIC mass storage statements to access a disc image that was copied 
to a tape via the TAPEBACKUP program. This is useful for retrieving a single file from 
a disc image backup without copying the entire tape back onto the disc. A limitation is 
that you cannot access a file stored on the second tape used to backup an HP 7914 disc. 
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Selective retrieval must be done with care due to the tape's slow seek times and inability 
to start and stop rapidly. Each file written to a tape causes the following tape motion: 

1. A seek is performed to the beginning of the tape to scan the directory. 

2. The entire directory is scanned one block at a time. 

3. A seek is performed to somewhere in the middle of the tape to write the file. 

4. A seek is performed back to the beginning of the tape to update the directory. 

This can take several minutes due to tape movement. Typical times range from 8 to 60 
minutes, depending on which CS/80 drive you have. 

Consequently, you should not place very large directories on a tape. Something over 80 
entries in a directory is large. Avoid doing unnecessary CAT operations. Avoid copying 
small files. Avoid file copies when little memory is available. 

Remember that two lengths of tapes are available; 17 and 67 Megabytes; DC150 and 
DC600 respectively. You can use either length. 

The TAPEBACKUP utility uses some compiled subprograms. These subprograms were 
generated from compiled code; not from BASIC statements. Consequently, the sub­
programs cannot be syntaxed within BASIC. This means you cannot modify them via 
BASIC or access them via a GET statement. You can place a SUB or DEF FN statement 
directly after the last CSUB statement, but do not use any comments or other BASIC 
statements. 
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(PHYREC) Physical Record CSUB 
Skim the entire section before you do anything. 

PHYREC lets you perform bit-by-bit copies of an integer array in memory to a file on 
a mass storage media, and vice versa. PHYREC is a CSUB which was created by using 
the CSUB Utility. 

The PHYREC utility contains two CSUBs: 

10 CSUB Phyread(Sector.INTEGER Int_array(*)) 

and 

20 CSUB Phywrite(Sector.INTEGER Int_array(*)) 

The Phyread CSUB copies data from the media in the current msvs into an integer array. 
The array can have one to six dimensions. The numeric expression, (e.g., Sector), is 
evaluated to a real and rounded to specify the sector (address) on the disc where the 
copy begins. The disc is read, beginning with the starting sector, and the data is copied 
into the integer array in a row-major order. Data is copied until each array element 
is occupied or until an attempt is made to read beyond the end of data on the media. 
In the latter case, an error is reported. The implication is that your array should be 
adequately dimensioned. No pathname is involved. Consequently, the error is trapped 
by ON ERROR, but not by ON END statements. 

'The Phywri te CSUB works the same way, except that data is copied from the array to 
the media and an error is reported on an attempt to write beyond sector 1055. 

Be Aware of OPTION BASE 

The usual OPTION BASE circumstances apply to how PHYREC 
uses arrays. Be sure to use 0 or 1 as required by the nature of your 
data. 

You must load PHYREC into memory before a CSUB is executed (called). Execute: 

LOADSUB ALL FROM "PHYREC" 
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When PHYREC CSUBs have been loaded into memory, your main program or another 
subprogram can make calls via Phyread and Phywri teo One way to see this is to load and 
list the CAT subprogram. The last two program lines of CAT are: 

950 CSUB Phyread(Sector.lnt_array(*» 
960 CSUB Phywrite(Sector.lnt_array(*» 

Other subprogram lines call these subprograms. An example is: 

100 Phyread«Dstart).A(*» 

Study the CAT subprogram to conceptualize how PHYREC, CSUB, and Phyread are 
used. Also, study the CSUB Utility and the BASIC Language Reference manuals. 

You Need To Be An Expert 

Considerable programming savvy and computer experience are re­
quired to effectively use PHYREC. Do not be put off, but do take 
time to acquire skill in using HP BASIC. 

CAUTION 

INDISCRIMINATE USE OF Phywrite CAN CAUSE LOSS OF 
VALUABLE DATA. 

You need to be aware of many things when you use PHYREC. Some considerations, 
programming hints, and tables follow. The information is not comprehensive. You need 
to determine how the information is useful. 

• The integer array that receives disc data should be dimensioned to minimize disc 
access. For example, to read the contents of a file composed of 10 physical records 
(sectors), use a 10 by 128 array with option base 1 where 10 is the number of records 
and 128 is the size of the words in a physical record. 

• You need to understand disc structure to effectively use the PHYREC CSUBs. For 
example, a 5.25-inch flexible disc contains 66 tracks with 16 addressable sectors 
per track. 'frack numbers are not typically used. Thus, the sector addresses range 
from 0 to 1055. The contents of a sector are important. Its location is not because 
PHYREC only accesses addressed sectors. 
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• The contents of a LIF directory on a disc may differ from information displayed 
when you execute a CAT command because the CAT process interprets some di­
rectory information and displays it in a more informative manner . 

• A non-5.25-inch disc, initialized by BASIC, probably contains a directory length 
and file space different from the specifications given in the following Disc Contents 
table. You need to know this information before you use PHYREC. 

The following tables contain information about the contents of discs and the differences 
between directory and CAT values. Use them to conceptualize how information is stored 
on a disc. 

Disc Contents 

Sector 1. An empty sector 

o 

Words: o through 127 

Sectors 2 through 15. The LIF directory sectors 

Sector 2 File entry File entry File entry 
1 2 3 

Sector 3 File entry File entry File entry 
1 2 3 

Sector 15 File entry File entry File entry 
123 
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Note: Each file entry contains 8 pieces of information stored 
in words 0 through 15. The 8 pieces of information are: 

File 
name 

File File 
type address 

File Time of Volume 
length creation number 

Protect 
code 

Defined 
record 
size 

0-4 

Respective words used are: 

5 6-7 8-9 10-12 13 14 

1) The file name is five words; up to 10 characters. 
2) The file type is one word (numeric) as follows: 

1 is ASCII 
o is Empty 

-1 is Logical end of directory 
-5775 is BIN 
-5791 is BOAT 
-5808 is PROG 
-5822 is SYSTM 

15 

3) The file address is two words (numeric); address at which 
file contents begin. 

4) The file length is two words (numeric); numbers of 
sectors spanned by file's contents. 

5) Time of creation is three words set to 0 and not 
currently used. 

6) Volume number is one word; set to -2-15 + 1. not 
currently used. 

7) Protect code is one word; up to 2 characters. 0 for ASCII. 
defaults to blank for other file types. 

8) Defined record size is one word; 0 implies BOAT file with 
record size of 1 byte. ignored for ASCII but set to 0 for 
other system compatibility. ignored for PROG or binaries 
but set to 128 for compatibility with future products. 
It may appear on the display as 256. 

Note: The directory start address is 2 for 5.25 inch discs. See 
value of Dstart in procedure for CAT subprogram. 
The directory length is 14 for 5.25 inch discs. See the 
Dleng value in the same procedure. 

Note: The volume labels for 5.25 inch discs are B9826 or B9836. 
These can be changed. or can be different for other discs. 

Note: The actual content of all files (file space) lies in 
sectors 16 through 1055. 
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Differences Between LIF Directory and CAT Values 

Field 
Value 

File Type Directory Value CAT 

file type ASCII ................. 1 .......... ASCII 
Empty entry ........... 0 
Logical end of ........-1 

directory 
BOAT ........... . -5791 
BIN .................. . -5775 
PROG ................. . -5808 
SYSTEM -5822 

file address BOAT 

BOAT 
BIN 
PROG 
SYSTM 

n + 1 
All others 

n 
n .......... n 

file length BOAT 

protect code ..... ASCII 
SYSTEM 

Others 

defined record ASCII 

No. sectors 

o 
Upper word start 
address 
2 character code 

................ 0 . ......... 
size BIN ................ 128 . ......... 

PROG ............... 128 . ......... 
BOAT ............ If n=O . ......... 

If n>O .......... 
(length in words) 

SYSTM ........... Lower word . ...... 
start address 

No. sectors 
user sets 
at creation. 
Read words 
4 and 5 of 
system sector. 
Stores as 
first sector 
of file. 

256 
256 
256 

1 
2n 

(length in 
bytes) 

256 

Again, it is helpful to learn how to use PHYREC by studying how it is used in other 
subprograms and by studying the CSUB Utility manual. 
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(LISTER) List Files 
If using a printer, load the HPIB binary. Do not use the utility with the REMOTE msvs. 
Use of 8.27 by 11.69 inch paper may require alteration of lines 490 and 500 of LISTER 
(see last paragraph in this section) 

Access the program by executing: 

LOAD "LISTER" 

Wait for the asterisk (lower-right corner) to disappear. Then, type RUN. 

The program goes through a short initialization process. On the prompt, insert a disc 
that contains files for which you want program listings. ASCII files are required (they are 
created by a SAVE or CREATE ASCII statement). Then, type I CONTINUE 1 (the Continue 

softkey on the System menu of an ITF keyboard) to display a catalog of the disc. 

On the prompt, enter a file to be listed and type I CONTINUE 1 (the Continue softkey in the 
System menu of an ITF keyboard). You can enter up to 112 files. Continuing without 
entering a file name lets you proceed. All entered files are printed according to the format 
you establish. 

The format for printing a program listing is established via a list of displayed parameters 
that you can alter. Use the knob (if available) to pick a parameter and then type the 
SELECT softkey. If you have an ITF keyboard (such as the HP 46020A), toggle between the 
User 1 and User 2 menus and then pick a parameter by typing the corresponding soft key. 
For example, type [][] (in the User 1 menu) to alter Paging. Here are the parameters. 
They are either displayed on the screen and accessed via the knob, or displayed on the 
screen and accessed via softkeys. 

Device Selector 

Paging 

Perforation 

Lines per page 

The default is 701. You can enter a different device select code 
and type I ENTER 1 or I Return I. 

A toggle parameter (YES or NO). YES uses 11 inch pages. NO 

uses continuous printing that breaks between files. Just press 
the softkey. 

A toggle parameter (YES or NO). YES assumes perforated (fan­
fold) paper. NO causes dashes to be printed at points where you 
should cut the paper. Just press the softkey. 

The default is 63 lines. You can alter this to change the top and 
bottom margins. Just follow the prompts. 

BASIC Utilities Library 18-39 



Spacing 

Omit page numbers 

First page number 

Print range 

Trailer 

Edit text 

Width 

No. of listings 

EXIT 

Another toggle parameter (SINGLE or DOUBLE). 

Another toggle parameter. The default is NO which retains page 
numbers. YES omits. 

The default is 1. You can alter this. Just follow the prompts. 

You can select low and high page numbers. ALL prints every­
thing, which means the entire program is listed. ALL can be the 
high number (e.g. enter 12 as the low number and enter ALL as 
the high number). Then, the program is listed from the low page 
number to the end of the program. Execution is slowed when you 
print a small listing in the middle of a large program, because 
the program goes through the printing process for each line even 
though only those in the specified range are printed. To spec­
ify ALL, select the function, type ALL, and then type I ENTER I or 
(I Return I). 

You can enter a string which is printed at the bottom of each 
page next to the page number. DO NOT PHOTOCOPY is an example 
of a trailer. 

When set to YES, line numbers and exclamation marks (!) are 
deleted from the file. For example: 

10 Great ideas 
20 ! Are often simple 

changes to: 

Great ideas 
Are often simple 

The default is 80 characters. You can change this in the range 
from 1 to 132. 

The default is 1. You can change this as you require. Just remem­
ber that beyond 2 or 3, it is much faster to use a copy machine. 

Exits from the utility. 

After you have selected the print format, begin printing by typing the START PRINTING 
softkey (User 1 menu on the ITF keyboard). On the prompt, line up the top of form for 
fanfold paper. Then, type I CONTINUE I (the Continue softkey on the System menu of an 
ITF key board) . 
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LISTER is programmed to have 70 maximum lines per page. This works with an HP 
2631A/G printer. If you have an HP 9876 printer and use 8.5 by 11 inch paper, you have 
74 maximum lines per page. If you use 8.27 by 11.69 inch paper, you have 74 maximum 
lines per page. Thus, if 70 lines per page will not work and you need 74 lines per page, 
load LISTER and EDIT lines 490 and 500 so they read: 

490 Maxlines=74 
500 Ff_space=10 

Be sure to RE-STORE "LISTER" if you want to make the change permanent. 
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(82905DUMP) The 829058 Dump Graphics Subprogram 
An HP 82905B printer is required. You may need to load the HPIB, GRAPH, and 
GRAPHX binaries. The subprogram does not work with any bit-mapped display (such 
as the Series 200 Model 237 or a Series 300 bit-mapped display). 

You can access this subprogram by creating an appropriate calling program. An example 
calling program is provided shortly. Remember that a sequence is required. You need 
to: 

1. Load and run a program which contains the graphics you wish to dump to get the 
graphics image onto the CRT. 

2. Load a calling program that can access the dump utility. It is probably better to 
create the calling program, store it as a PROG file, and then load it when you want 
to do a graphics dump. Here is the example calling program. 

10 ! Program to Call 82905DUMP subprogram 
20 ! Enter device select code 
30 INTEGER Device_selector 
40 INPUT "Enter printer select code (e. g. 701),", Device_selector 
50 ! Call the subprogram 
60 CALL Graphics_dump(Device_selector) 
70 ! Reset system defaults 
80 PRINTER IS 1 
90 GRAPHICS OFF 
100 OUTPUT 2 USING "#,K";CHR$(255)&"K" ! Clear the screen 
110 PRINT "The dump is completed. Proceed as you wish." 
120 END 

3. Append the dump utility to your calling program. Execute: 

LOADSUB ALL FROM "82905DUMP" 

You can execute EDIT to confirm this. 

Now, you should be ready to dump the graphics image. Adjust the paper in the printer so 
that the left margin is the printer's left margin. Then. run the program. No interaction is 
required. The graphics display is dumped to the printer in ahout three minutes. Notice 
that the last few lines of the calling program reset your system to its original default 
conditions. 
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(GDUMP _R) Rotated Graphics Dump 
.index GDUMP _R 

This CSUB utility dumps graphics raster images to a printer. It provides the same 
function as the DUMP GRAPHICS statement, except that it "rotates" the image 90 
degrees before sending it to the printer. 

Here is an example of calling the routine to dump the image from the display raster 
(PLOTTER IS CRT,"INTERNAL") to a printer at device selector 701. 

400 LOADSUB ALL FROM "GDUMP_R" 
410 
420 Gdump_rotated(CRT.701) 
430 
440 

Load the CSUB into memory. 

Dump raster (select code 1) to 
HP-IB printer (select code 7. 

address 1). 

Here is another example. This time, the raster at select code 6 is sent to a printer at 
select code 9 (there is no address, since this is a serial interface). 

560 Gdump_rotated(CRT.9) 
570 

Dump raster (select code 1) to 
serial printer (select code 9). 

You can delete the CSUB from memory by executing this statement: 

DEL SUB "Gdump_rotated" 
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(BPLOT) Raster Store and Load 
This CSUB utility lets you store and load rectangular "blocks" of raster data (using 
numeric arrays). It can be used on all graphics frame buffers that are supported by 
BASIC 4.0 or later versions. 

This utility provides the Bstore and Bload CSUBs, which are similar to GSTORE and 
GLOAD statements with the following differences: 

• Bstore and Bload affect only a specified portion of the frame buffer; GSTORE and 
GLOAD affect the entire buffer. 

• Bstore and Bload also allow you to specify a replacement rule (logical operation 
such as AND, OR, and EXCLUSIVE OR) to combine the source and destination 
pixels; GSTORE and GLOAD are always dominant (i.e., they overwrite any existing 
destination pixels). 

Subroutine Bstore stores a rectangular area of the frame buffer in an INTEGER array. 
Here is an example of using the routine: 

Bstore(Int_array(*),X_pixels,Y_pixels) 

The INTEGER parameters X_pixels and Y _pixels specify the width and height of the 
rectangular raster area to be placed into the INTEGER array Int_array (in pixels, not 
in the current graphics unit of measure). The data is stored in the array as one byte per 
pixel for all frame buffers 1 . This array variable must be of sufficient size to store the 
specified pixels, or an error is reported (error 16-improper dimensions). 

If part of the area is outside the current clip limits, then only the portion of the frame 
buffer within these limits will be stored in the array-the remainder of the array will 
remain unchanged. 

Here is another example of calling the routine, this time with an optional INTEGER 
parameter that specifies how the pixels are placed into the array. 

1 Note that displays with non-square pixels (i.e. medium-resolution Series 300 displays) require twice as 
much array variable space as their square-pixel counterparts. 
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The optional parameter Rplcmt_rule specifies the replacement rule to use in combining,: 

• Source bits (frame buffer with Bstore; array with Bload) 

with 

• Destination bits (current contents of the array with Bstore; frame buffer with 
Bload). 

Note that these replacement rules correspond to the rules provided by CRT CONTROL 
register 14 for bit-mapped displays. 

Parameter Effect on 
Value Destination Bits 

0 All bits set to 0 

1 Source AND Destination 1 

2 Source AND NOT Destination 

3 Source 1 
+- (Default) 

4 NOT Source AND Destination 1 

5 Destination 

6 Source EXOR Destination 1 

7 Source OR Destination 1 

8 Source NOR Destination 

9 Source EXNOR Destination 

10 NOT Destination 

11 Source OR NOT Destination 

12 NOT Source 

13 NOT Source OR Destination 

14 Source NAND Destination 

15 All bits set to 1 

If no replacement rule is specified, then rule 3 (the default) is used. 

1 Only rules 1, 3, 4, 6 and 7 are allowed on non-bit-mapped hardware (Models 216, 217, 220, 226, 236A/C, 
and the 98627 display interface card). All rules are available on Series 200 Model 237, all Series 300, 
and on the 98700 Display Controller. 
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Here is another example that shows two more optional REAL parameters, X_start and 
Y _start, which specify the upper left corner of the area to be stored: 

The X_start and Y _start parameters are in current graphics unit of measure (not in 
pixels). If these parameters are not specified, then the current graphics position is used. 

If you want the source bits to be placed into the destination without modification, then 
specify a value of 3 for the replacement rule parameter. 

Subroutine Bload loads a rectangular area of the frame buffer from an INTEGER array. 
Here is an example of calling the routine: 

This statement loads a rectangular area on the frame buffer X_pixels wide and Y _pixels 
high with the current contents of the INTEGER array Int_array. 

The optional REAL parameters X_start and Y _start specify the upper left corner of the 
destination (in current graphics unit of measure, not in pixels). If these parameters are 
not specified, then the current graphics position is used. 

The optional INTEGER parameter Rplcmt_rule specifies the replacement rule to use in 
combining the array elements with the current contents of the affected frame buffer area. 
If part of the area is outside the current clip limits, then only the portion of the array 
that map:::; iutu the current dip limits will be loaded into the frame buffer-the clipped 
area of the frame buffer will remain unchanged. 
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(LE)LAID) Creating a Lexical Order Table 
The LEX_AID program simplifies the creation of user-defined lexical tables. You may 
wish to make modifications to the program to suit your particular needs. The program 
and default lexical order tables for French, German, Spanish, and Swedish are provided 
on the BASIC Utilities 2 discI; the names of these BDAT files are FRENCH, GERMAN, 
SPANISH, and SWEDISH, respectively. 

Steps in Creating a Table 

1. Use the LEXICAL ORDER TABLE WORKSHEET in the "User-defined LEXICAL 
ORDER" section of the "String Manipulations" chapter of BASIC Programming 
Techniques. To avoid confusion, always assign sequence numbers in ascending order. 
Also mark special cases ("1 for 2", "Don't Care", etc). 

2. When you have completed your lexical order table, scan it for blocks of consecutive 
sequence number assignments. For example, the control characters (codes 0 through 
31) generally retain their original sequence number. The LEX_AID program has a 
"FILL BLOCK" mode that will simplify assigning groups of sequence numbers. 

3. Run the LEX_AID program to create your table. (Be sure to save your table when 
you are finished.) 

4. Install the table created by this program. 

The remainder of this section further expands steps 3 and 4. 

Running LEll.AID 
LEX_AID uses the softkeys to provide menu selections. One of the following main menus 
appears on the screen when the program is run. 

Key Labels for ITF (UP 98203A/B/C) Keyboards 

Seq 
Num 

Mode Show Show 
Index Seq Mode 

Show Fill 
Table Block 

Get Quit Save List 
Table Table Table 

Key Labels for Non-ITF Keyboards (e.g., UP 98203A/B/C) 

Seq Num ModeIndex Show Seq ShowMode ShowTable 
FillBlock GetTable Quit SaveTable ListTable 

With double-sided media, BASIC Utilities disc contains the contents of both the BASIC Utilities 1 and 
BASIC Utilities 2 discs. 
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For either keyboard, the options work as follows: 

• Seq Num Allows a sequence number to be assigned to a character. The program 
prompts for the character, and then for the sequence number to be assigned. When­
ever the program is prompting for a character, either the character may be typed 
from the keyboard or its decimal value may be entered. 

• Modelndex Displays a sub.menu (shown later) from which the special mode entries 
can be selected. 

• Show Seq Prompts for a character then displays the character, its value and its 
current sequence number, 

• ShowMode Displays all of the currently defined mode table entries. 

• ShowTable Displays the current assignments on the CRT. The mode type and mode 
index are displayed as a single value to save space. 

• FillBlock Prompts for the beginning sequence number and the first and last charac­
ters of the block to be filled. Thus a group of characters can be assigned consecutive 
sequence numbers quickly. 

• GetTable Loads a previously defined lexical order table from the disc. 

• Quit Returns you to normal keyboard mode and terminates the program. 

• SaveTable Saves the currently defined lexical order table to the disc. 

• ListTable Prints the currently defined lexical order table to a printer on the HP.IB 
(device selector 701). 

Requesting Modelndex displays one of the following menus. 

Key Labels for ITF (UP 98203A/B/C) Keyboards 

Don't lfor2 2forl Accent Normal 
Care 

Key Labels for Non-ITF Keyboards (e.g., UP 98203A/B/C) 

Don'tCare lfor2 2forl Accent Normal 

Note that the keys shown without labels (on these drawings) may have previously defined 
"typing-aid" definitions and labels. 
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If you are not familiar with these mode types, you may wish to review the aforementioned 
"User-defined LEXICAL ORDER" section. With either keyboard, the options work as 
follows: 

• Don'tCare Requests the character to be ignored for collating purposes. 

• 1 for 2 Asks if a suitable entry already exists. If the current character can use a 
previously defined "1 for 2" entry, the same mode table entry can be used. An­
swering "Yes" to the question prompts for the new character and then prompts for 
the character which already has the proper entry. Answering "No" to the question 
prompts for the character and then asks for the number of secondary characters. 
Each character and its sequence number is then entered. 

• 2 for 1 Asks if a suitable entry already exists. If several characters use the same 
secondary character (as in the GERMAN lexical order), the same mode table entry 
can be used for more than one character. Answering "Yes" to the question prompts 
for the new character and then prompts for the character which already has the 
proper entry. Answering "No" to the question prompts for the sequence number of 
the second character (both upper and lower case). 

• Accent Requests the priority (0 through 63) and then the character to be assigned 
the accent priority. 

• Normal Allows you to cancel a special mode entry that was mistakenly assigned 
to a character. No provision is implemented in the LEX_AID program to actually 
delete the mode table entry. 

With practice, you should be able to create user-defined lexical order tables with the 
help of LEX_AID. Be sure to save the table when you are finished. 

Installing Your Lexical Order Table 
Having created a table and stored it on disc, you can install it with the following BASIC 
program. 

10 
20 
30 
40 
50 
60 
70 

INTEGER Table(O:320) 
ASSIGN ClFile TO "MYTABLE" 
ENTER ClFile;Table(*) 
ASSIGN ClFile TO * 
LEXICAL ORDER IS Table(*) 

END 

Open file 
Read file 
Close file 

You may need to replace the name "MYTABLE" with the name of the file in which you 
have stored the table you have created with LEX_AID. 
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The lexical order will remain in effect until a SCRATCH A or another LEXICAL ORDER 
IS statement is executed, or the BASIC system is re-booted. 

A LE)LAID Example 
The following example shows how to use the LEX_AID program to create a case­
independent lexical order. Both uppercase and lowercase characters collate together. 

1. Load and run the LEX_AID program. 

2. Type the FillBlock soft key. Enter 0 for the initial sequence number, 000 for the 
value of the first character, and 255 for the value of the last character. As each 
character is assigned a sequence number, the character will be flashed on the screen. 

3. Type FillBlock again. Enter 65 for the starting sequence number, 097 for the value 
of the first character, and 122 for the value of the last character. 

4. Type SaveTable and save the table under the name "NOCASE". The newly created 
table will be saved on the disc as a BDAT file. 

5. Execute SCRATCH, then enter and run the following program: 

10 INTEGER Table (320) 
20 ASSIGN CFile to "NOCASE" 
30 ENTER CFile;Table(*) 
40 LEXICAL ORDER IS Table(*) 
50 IF "Hello" = "hElLO" THEN 
60 PRINT "NO DIFFERENCE" 
70 ELSE 
80 PRINT "LEX DOESN'T WORK" 
90 END IF 
100 END 

The message- NO DIFFERENCE- is printed. Similar results could have been achieved by 
using the UPC$ and LWC$ functions. 

Applications needing specialized collating sequences can now be simplified by the use of 
the LEXICAL ORDER IS statement. 

When a lexical table needs to be created (by a program such as LEX_AID), it is often 
easier to separate the table into two arrays, one for the sequence number and a second for 
the mode entry. This simplifies the calculations of the mode entry. The two arrays are 
then merged into a single INTEGER array. You may wish to list the LEX_AID program 
to see the operation. 
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The Status Utilities 
Four utility programs are available that let you see the contents of status registers: Data 
Files (FILE_STAT), HP-IB Interface (HPIB_STAT), RS.232 Interface (RS232_STAT), 
and GPIO Interface (GPIO_STAT). Each program works in a similar manner. Each 
requires that you enter fundamental information about such things as device select codes 
and mass storage unit specifiers. 

The best way to learn how to use these programs is to load them and call assorted 
functions via softkeys. (Remember to toggle between the ITF-keyboard User 1 and User 
2 menus.) Be sure to load appropriate binaries; for example, load the GPIO binary when 
you use the GPIO_STAT utility. 

Pay attention to softkey labels. They are completely self-explanatory. Use them for 
calling functions. If an interface is not present, type I ENTER I or I Return I with no file entry 
to exit. Execute any of the four utilities with: 

LOAD "FILE_STAT" 

or 

LOAD "HPIB_STAT" (works only wz·th an HP-IB £nterface) 

or 

LOAD "RS232_STAT" 

or 

LOAD "GPIO_STAT" 

Unlike utilities which can be rather tedious to use, these four are simple and friendly. 
Yet they can provide valuable information about the contents of Status Registers. 
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(MEM_UTILS) Memory Utilities 
MEM_UTILS requires the KBD, MAT, MS, 10, and CRTX binaries. You also need 
at least an 80 column alpha display. The memory volume- ":.0.15"- created by 
MEM_ UTILS uses about 11 Kbytes of memory. 

To use any of the five memory-resident soft-key accessed utility subprograms provided 
by MEM_UTILS, insert the appropriate utilities disc into your flexible disc drive. Do 
a CAT if you need to find out which disc the program is on. Then, substituting an 
appropriate volume specifier for msvs, load the utility into memory by typing: 

LOAD "MEM_UTILSmsvs" I Return I 

RUN the program and wait for it to display the typing aids. Before you do anything, 
note the following items: 

• The subprograms in MEM-UTILS are stored in a memory volume, are loaded and 
called by a typing aid, and delete themselves from program memory when they are 
done. 

• A program that will prerun successfully must be present in memory for any of the 
five utilities to run (the utilities are subprograms). In addition, if the program has 
COM declarations, the specified common must exist in memory. Attempting to 
invoke a utility when one of these conditions is not met causes an error and leaves 
the utility at the end of your program (use DELSUB to remove it). If you have 
done a SCRATCH, a typing aid defined in the User 3 menu will create the following 
trivial program that can serve as a program: 

10 END 

• It is recommended that any other program or utility, present in memory, be at least 
paused before invoking one of the MEM-UTILS utilities. They can be invoked from 
the EDIT mode, but doing so causes a paused program to go to the stopped state 
(this does not happen outside of EDIT mode). Also, when the utility finishes, the 
system will not return to the EDIT mode. 

• A MEM_ UTILS utility should be allowed to complete and exit normally so it will 
be deleted from program memory. 

• The typing aids are assigned to soft keys in the ITF User menus (note plural). When 
using MEM_UTILS with an HP 98203A/B/C keyboard, you might want to modify 
the key numbers in lines 20 through 70 to put the typing aids on the softkeys of 
your choice. You might also want to delete line 80 and use 10 END I Return I instead 
of using a typing aid to create the program. 
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• The utilities use LINPUT, which means it is not necessary to put quotes ("") around 
responses that contain commas as part of a mass storage volume specifier (msvs). 
Doing so results in an error . 

• The end of each utility has an OUTPUT KBD which contains two 'Alpha' keys. 
These "closure" keys delay the 'DELSUB' command until after the 'SUBEND' 
statement has executed. On some computers, these two keys turn graphics off. 
If you wish to avoid this, replace these keys \vith some other "closure" keys. For 
example, the Roman and Katakana keys would be good choices for computers that 
do not have Katakana keyboards. 

The Cat by Pages Utility 
Selecting Cat by Pages displays an 80 column CAT for a specified mass storage device. 
The program uses the default directory if you do not enter one on the prompt. The 
program pauses for each screenful of files until you type the key for I CONTINUE I. Any 
error message appears in the DISP line, and the program exits. To exit early, rather 
than continue, type the key for I PAUSE 1 and then type: 

The Append Files Utility 
Selecting Append Files lets you COpy all or selected files in one directory to another 
directory (but is not a volume-to-volume copy) without losing what is already in the 
other directory. You can copy all files or be asked about each file. The utility detects 
existing files that have the same name and asks if you want to PURGE the conflicting 
file. If you do not wish to do the purge, or if the file name is inappropriate (e.g. trying 
to copy a I6-character SRM file name to LIF media, which has a IO-character limit for 
file names), you are asked to enter a new file name. Any error messages appear in the 
DISP line, and the program exits. To exit early, type the key for I PAUSE 1 and then type: 

CONT Append_done I Return 1 

The Purge Files Utility 
Selecting Purge Files lets you PURGE all or selected files in a directory. You can 
choose to verify each purge before the file is removed or have the files removed without 
individual verification. The program detects and skips open or protected files. Error 
messages appear in the DISP line, and the program exits. To exit early, type the key for 
I PAUSE 1 and then type: 

CONT Purge_done I Return 1 
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The Print File Utility 
Selecting Print File lets you enter a file name and a printer device selector. Then, the 
program copies the file to the printer. The file can be an ASCII file, or a (FORMAT ON) 
BDAT or HP-UX file. Both BDAT and HP-UX files can be PRINTER IS files, which 
are FORMAT ON. Lines cannot be longer than 160 characters. Error messages appear 
in the DISP line, and the program exits. To exit early, type the key for I PAUSE 1 and then 
type: 

CO NT Print_done I Return 1 

The Take-a-Memo Utility 
Selecting Take a Memo lets you create a 60 line by 80 column page of text. The program 
uses inverse video to identify the "current" line; therefore, you should avoid using the 
program with the HP 98204A monitor, which does not have inverse video. Note that, if 
you want to edit larger amounts of text, you can find SUB Kled and edit the 61s in the 
next two lines- Tmax=61 and Text$ (61) [80] - to be the desired number of lines plus one 
(keeps two buffer lines). 

The following items explain how the memo editor works. Take time to read each item, 
and then use the editor according to your needs. 

Stopping 

Editing 

Type ~ while the utility is running to exit; typing ~ while 
the utility is paused does not remove it from memory. Note that 
it quits without asking if you have saved your work to a me. You 
can also exit by typing the key for I PAUSE 1 and then typing: 

CO NT Take_done I Return I 

You can edit two lines of text in the keyboard lines by using the 
same line editing keys that you use in editing BASIC programs. On 
typing I Return I, the first 80 characters of the "keyboard" line over­
write the "current" line. If characters remain from the "keyboard" 
line, after the first 80 characters are written into the "current" 
line, the utility attempts to insert blank lines into the text after 
the current line and write the remaining characters into them. The 
new "current" line is the next line after the newly entered text. If 
the total text will overflow 62 lines, the utility beeps and leaves the 
rest of the new text in the keyboard line. 
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Scrolling 

Getting a line 

Deleting 

Inserting 

Recalling 

Write m.e 

Read file 

Update display 

You can scroll text through the "current" line window with the 
up/down arrow keys, a knob, a mouse, and the I Prey I and I Next I 
keys. 

You can move a line of text into the "keyboard" line by making it 
the "current" line and typing I Select I (type I EXECUTE I if you have 
an HP gR20~A/B/C keyboard), DoinQ' this does not clear the kev---- --- - - - - - ~ -, - I - - - -., - - - - - ~ v ., 

board line; and this feature lets you concatenate two lines or insert 
one line into another. 

Delete the current line by typing I Delete line I. 

Insert a blank line into the text above the current line and move 
the blank line into the current-line window by typing I Insert line I. 
This works unless the insertion would cause the text to overflow 
62 lines. 

The utility has two recall buffers, and each one is two lines deep. 
The "delete buffer" contains the last two lines deleted by typing 
I Delete line I. Retrieve these lines by typing I RECALL I. The "enter 
buffer" has the last two lines that were overwritten by typing 
I Return I. Retrieve these lines by typing I SH I FT II RECALL I. 

Write text to an ASCII file by typing I Print I or I DUMP ALPHA I. Enter 
a file name on the prompt. If necessary, you are asked if you want 
to overwrite an existing file. An existing file must be able to hold 
the text to be saved (62 lines by 80 columns). The overflow buffer 
is included in the text written to the file. 

You can read a file into the utility by typing I RESULT I (or I EDIT Ion 
an HP 98203A/B/C keyboard, but note that the EDIT typing aid 
on the ITF keyboard just types EDIT into the keyboard line). You 
are asked to enter a file name. 

On reading or writing a file; on getting an error message; or on 
continuing after a pause; you will need to update the display by 
typing the key for I CONTINUE I. 
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Line No. 

Constraints 

The file 

The first number in the D ISP line is the current line number (1 to 
62) in the memo. The second number is the number of characters 
in the line. This second number is useful for telling a line of blanks 
from a null line. (A line of X blanks takes up X+2 bytes in a file 
when the text is saved- a null line uses only 2 bytes.) 

While the text can be 62 lines, the last two lines are intended as 
an overflow buffer. Either line can become the current line via 
entering lines 61 or 62, or by using the up-arrow key, but line 60 
is treated as the default last line of text. An error occurs when 
you read a file containing less than 62 lines of text; type the key 
for I CONTINUE I and the text will be there as will any previous text 
that was not overwritten- the array is not cleared before a read. 
Reading a file of more that 62 lines does not cause an error, but 
the read stops at line 62. 

The utility creates an ASCII file of 20 records (62*80 or 4960 char­
acters). However, an existing file need only be large enough to hold 
the current text to be successfully written. 
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(FONT_ED) Font Editor 
This utility provides a method of creating and editing the bit patterns of character fonts 
usable with BASIC systems. 

Displays with "Soft Font" Capabilities 
Soft fonts can be used with the following displays on which the alpha and graphics share 
the same raster-usually called "bit-mapped alpha displays": 

• Series 200 displays-only the Model 237 display. 

• Series 300 displays-all displays except the HP 98546 Display Compatibility Inter­
face. 

This display architecture makes possible the definition of custom characters (and entire 
fonts); and, in addition, you can change them under program control. 

The "soft-font" display architecture and corresponding BASIC language capabilities are 
described in the "Custom Character Fonts" section of "Communicating with the Op­
erator" chapter of the BASIC Programming Techniques manual. You may need to be 
familiar with this information to fully understand how to use this utility. 

Fonts Available from Your Local HP Sales Office 
Besides the default font that is in the machine at start-up time, the following fonts are 
available from HP Sales Offices: 

• The US/European font for medium-resolution displays. 

• The US/European font for high-resolution displays. 

• The Katakana font for medium-resolution displays. 

• The Katakana font for high-resolution displays. 

These fonts and their availability are subject to change. 

Restoring the Default Soft Font 
The Font Editor lets you "get" and "edit" characters in character fonts. Should you 
want to restore the default font (the one in place when BASIC is booted), type: 

CONTROL CRT.21;O I Return I 

The statement re-initializes the alpha display to its power-up state, and this operation 
includes changing back to the power-up ("default") character set. (This is also possible 
with the Default Font option of the utility. The CONTROL statement was provided in 
case the utility program encounters an irrecoverable error and stops running.) 
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Loading the Font Editor 
Insert the Manual Examples disc into your flexible disc drive. Using the appropriate 
volume specifier for msvs, load the Font Editor into memory by typing: 

GET II FONT _ED: . msvs ll I Return 1 

Run the program by typing: 

RUN I Return 1 

On running the program, the following prompt asks you to specify the size of the character 
cells. 

What size character cells will you be editing? 

You will see a default character size of 8. 16 in the keyboard line. 

You can accept the default size by typing I Return I. Otherwise, specify the other possible 
character-cell size by typing: 

12.15 I Return 1 

Font Editor Options 
On running the Font Editor, you get the following aids in the softkey labels: 

Get Font 

Edit Char 

Save Font 

Install 
Font 

Default 
Font 

EXIT 

Reads a specified font from a file (created by this utility) into an array in 
memory. Use other options to edit, save, or install the font. 

Lets you edit bit patterns of characters in the font. 

Saves the edited font to a file. 

Loads the current font into memory. 

Restores the default font (the one that was in memory at the time that the 
BASIC system was booted). 

Clears the display and exits the utility. 
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Using the "Get Font" Option 
Selecting Get Font prompts you to specify a file that contains a font. The file can be 
a font supplied with the system, or it can be a "font-file" that you created using this 
utility. 

Please specify the file that contains the font to be edited. 

Enter the file specifier of the desired font file, using both a directory path and an msvs 
as appropriate (again, do a CAT on your utilities discs as required by your situation if 
you need to find the disc that has the font-files). 

If you should specify a file that does not exist, or if another error occurs while attempting 
to read a font file, the program displays this message: 

Error nn occurred while trying to read the file. Please try again. 

You can then correct the error (such as re-type the file specifier), and the program 
attempts the operation again. 

If the file is found and contains the proper data, the program displays the codes of the 
characters as they are being read. 

Reading character: 1 

After all characters have been read, you briefly see the following message; and then, you 
can choose another option from the menu (e.g. edit characters, install the font) according 
to your needs. 

Finished reading characters. 

Using the "Edit Char" Option 
Selecting Edit Char prompts you to enter the code number (0 through 256) of the char­
acter for the font you want to edit. (The numbers correspond with ASCII code; and for 
example, typing 65 I Return I lets you edit the font for an upper-case A.) 

Enter code of character to be edited. 
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The utility then displays a matrix of pixels, with a cross-hair on the upper-left character; 
and the soft key menu changes to: 

Accept 
Shape 

Toggle 
Pixel 

Use the arrow keys to move the cross hair onto a pixel you want to change. Then, typing 
the key for Toggle Pixel turns the pixel from off-to-on or from on-to-off. Repeat this 
process until the shape is acceptable and then type the key for Accept Shape to stop 
editing the character cell. Note that, if you are working on a bit-mapped display, the 
program displays the character and asks you if it is "acceptable". If it is, type I Return I. 
if it is not, type [[] and the program returns to editing the character cell. 

Using the "Save Font" Option 
Selecting Save Font prompts you to type the range of numbers for characters whose fonts 
you want to save. The total range is 0 through 256, but you can specify a sub-range. 
Accept the default by typing I Return I, or type the range you want and type I Return I. 

Enter the range of characters to be saved. 
0, 256 

You Can Get Blank Characters 

Characters not defined by Get Font or modified in the Edit Char 
options will be "blank" characters. 

The program displays the code of the character currently being saved in the file: 

Saving character: 1 

After all specified characters have been written to the file, you briefly see the following 
message and then get back the menu that lets you select options. 

Finished saving characters. 
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Using the "Install Font" Option 
Selecting Install Font lets you begin using the characters you read with Get Font. Note 
that if you edited any of the characters earlier, the edited versions are the ones that will 
be loaded. 

The program prompts you indicate if overwriting an existing fault is acceptable (see the 
descriptions below before you type something): 

Installing a font overwrites the existing font. Is this acceptable? (YIN) 

Type Y I Return 1 to begin using this font; and type N I Return 1 otherwise. 

On entering N, the program returns to the main menu. On entering Y, the program asks 
for a range of characters to install (the default range is the entire character set- 0, 256). 
Edit the range (if necessary), and type I Return I. 

Enter the range of characters to be installed. 
0, 256 

The program then installs the new font, and displays the following message before re­
turning to the menu of options: 

New font installed. 

(Note that if you don't like this new font, or it was installed in the wrong character­
code range, you can correct the problem by selecting the Default Font option described 
below.) 

Using the "Default Font" Option 
Selecting Default Font prompts you to indicate if it is acceptable to restore the default 
font-the one that BASIC was using when the computer was powered-up (see the alter­
native below before you type something): 

Restoring default font overwrites existing font. Is this acceptable? (YIN) 
N 

On entering N, you briefly see the following message and then get the menu of options: 

Default font restoration aborted. 

On entering Y, you briefly see the following message and then get the menu of options: 

Power-up font restored. 
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Using the "EXIT" Option 
Selecting EXIT displays the following message, exits the Font Editor, and restores the 
graphics and alpha displays to their power-up states. 

The Loader Utility 
This section discusses the Loader utility. The Loader Utility consists of three files: 
SYSTEM_LD, CONFIGER, and CONFIG_CHK; and in general, the utility lets you boot 
a preselected operating system without operator intervention. Since there are several 
versions of HP BASIC, you need to search through the following sections and use the 
ones that apply to your situation. 

Booting BASIC 2.0 and Binaries 
You can boot a BASIC 2.0 system and its binaries with one operation. The Loader uses 
disc drivers in the Boot ROM to load other drivers from an external disc. For example, 
if you want to use Shared Resource Management (SRM) but do not have a local mass 
storage device, you can use the Loader to boot BASIC 2.0 and the SRM binary from the 
SRM. Another example: you want to use a CS80 disc but the AP binary is on the hard 
disc. You can use the Loader to boot BASIC 2.0 and the AP binary from that disc. 

Changing Default Operating System Selection 
The Loader can also benefit users on the SRM who want to boot different operating 
systems at each node without having to override the "default operating system selection" 
by pressing a key during the boot process (e.g. one user on the SRM boots BASIC 2.0 
and the SRM binary; a second user boots Pascal; a third boots HPL and a fourth uses 
an application. (Note that HPL does not support SRM, so the HPL user would have to 
have a iocai mass storage device to store HPL files.) The point is this: the Loader boots 
the operating system selected by each node. 

Boot ROM Versions Required 
All Series 300 computers have Boot ROMs that are compatible with the Loader utility. 
To use the Loader, a Series 200 computer must have a 3.0 or greater Boot ROM (but 
not revision 3.0L). During power up, the computer should display •• BOOTROM 3.0 I '; and 
if no Boot ROM message is displayed, you have an earlier version of the Boot ROM. If 
• 'BOOTROM 3. OL' , is displayed, the Boot ROM is a subset of the 3.0 Boot ROM and does 
not support the Loader. 
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How the Loader Utility Works 
The Loader is an operating system which performs its function and then deletes itself, 
turning control over to the selected operating system. It is loaded just like any other 
operating system; and in genera, it needs the following things: 

• the Loader system. 

• an operating system file such as BASIC 2.0. 

• any BIN file (needed only for BASIC 2.0). 

• and an ASCII file called a configuration file. 

All of these files must reside on the same mass storage device and on the same directory 
for a SRM. 

With BASIC 2.0 
You can use the Loader to boot BASIC 2.0 and load binaries in one operation. You 
create a configuration file which contains the name of the operating system file and the 
names of any binaries you want loaded. The configuration file can also contain a string 
of keystrokes which provides autostart capability. 

When BASIC 2.0 is booted through use of the Loader, any autostart program is ignored. 

With BASIC 3.0 and Later Versions 
Unlike BASIC 2.0, you cannot load individual BASIC 3.0 (or later) binaries with the 
Loader Utility. However, this is not a problem, because the binaries may be either 
stored with the system (using STORE SYSTEM) or loaded programmatically (using an 
autostart file). 
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Using the Loader Utility 
When you power up your computer, the boot ROM (3.0 or later) looks for the first 
SYSTM file with a file name beginning with SYSTEM_ or SYS_. This file is then 
booted unless the operator holds down a key on the keyboard. If the operator does hold 
down a key, the boot ROM lists all the boot able files it finds and waits for the operator 
to select one. 

The Loader is booted if it is the first file found and the operator does not hold down any 
key. The Loader then looks for a configuration file. The Loader reads this file and loads 
the operating system (and binaries for BASIC 2.0). The Loader deletes itself, turning 
control over to the operating system. 

The Configuration File 
The configuration file contains the name of the operating system to be loaded (and any 
binaries for BASIC 2.0). The CONFIGER program creates this ASCII file. CONFIGER 
is provided on the Loader Utility disc (BASIC 2.0) and on the Utilities Library Disc 
2 (BASIC 3.0 and later versions). You can also create the configuration file using the 
Pascal Editor. 

Creating the Configuration File in BASIC 
The CONFIGER program prompts for the name of the configuration file and then for 
each line of the file. For example: 

CONFIG FILE NAME 
CONFIG_LD 
?SYSTEM_BA2 
?APBIN 
? 

Pressing I Return lor I Enter I without entering any character ends the program. 

BASIC 2.0 
You can include the following four items in the configuration file: 

1. the BASIC 2.0 operating system name: 

2. a keystroke string, if any; 

3. non-scratchable BIN file names, if any; 

4. scratchable BIN file names, if any. 
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The items must appear in the order shown. For example: 

SYSTEM_BAS 
!MSI "MY_DlRECTORY:REMOTEIKXLOAD"AUTOST".1Kx 
APBIN 
SRM2_1 

The character string in the key string is sent to the keyboard line after the BASIC 2.0 
system and specified binaries are loaded. This line begins with an "!" to distinguish it 
from a file name and may contain up to two CRT lines of characters. A key string is a 
feature that provides you with autostart capability when using BASIC 2.0 on a Shared 
Resource Manager (SRM). 

An inverse video K followed by X appears on the display when you type I CTRL II EXECUTE I; 
and the key string is executed immediately after being displayed. The "Outputs to the 
Keyboard" section in Chapter 9 of the BASIC Interfacing Techniques manual contains 
information about key-code strings. 

After the key string, if any, you list as many binaries as desired, including none at all. 
There are two requirements: 

1. If you want to load a scratchable BIN file (e.g. PHYREC), that file name must 
appear in the configuration file after any non-scratchable BIN file names. 

2. If you are using the Loader to load a BIN file that contains drivers for your source 
device, that BIN file name must be the last file name in the configuration file. Note 
that only non-scratchable binaries contain drivers for mass storage devices. Thus, 
you cannot load any scratchable binaries. 

ROM BASIC 2.0 
To load a BASIC 2.0 ROM system instead of a soft system, use "ROM" for the system 
name. To load a ROM system other than BASIC 2.0, use "X" where X is the first 
character of the language name. For instance, use "H" to load a ROM HPL system. If 
you use "B" instead of "ROM" for BASIC 2.0, BASIC is loaded but binaries are not 
loaded. ('''' is the null character and is accessed in BASIC by typing I ANY CHAR I and 
000.) 
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You Can Need an Extra Line 

When you load binaries from an SRM in a BASIC 2.1 ROM con­
figuration file, you must include an extra line. This is the last line 
in the file and contains a single blank character. If you do not do 
this, your system will not boot. 

You Might Need to Use SCRATCH 

When loading binaries from a hard disc in a BASIC 2.1 ROM 
configuration file, you must include the command SCRATCH A in 
the key string. If you do not do this, your system will not boot. 

The following is an example of a ROM BASIC configuration file. 

ROM 
! SCRATCH AKx 
APBIN 
b 
/ 

BASIC 3.0 and Later Versions 
The Loader determines the type of operating system to be loaded. If it is not BASIC 2.0, 
the Loader uses only the first line in the configuration file. Thus, the configuration file 
for BASIC 3.0 and later versions contain only one line: the name of the BASIC operating 
system file. 

There are two ways you can include binaries in the system: 

1. Boot BASIC 3.0 (or later versions), load each BIN you want, then store the system 
using the STORE SYSTEM command. Use this stored system as the file the Loader 
boots. 

2. Create an AUTOST file which loads each BIN you want. Unlike BASIC 2.0, the 
AUTOST file is loaded and run with BASIC 3.0 (or later versions). 
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Other Operating Systems 
The Loader detennines the type of operating system to be loaded. If it is not BASIC 
2.0, the Loader uses only the first line in the configuration file. Thus, the configuration 
file for other operating systems contains only one line: the name of the operating system 
file. 

Refer to the operating system documentation for infonnation on system files. 

Creating the Configuration File in Pascal 
You can create your configuration file in Pascal by accessing the Editor and inserting a 
line of text for each logical record. When you save the file on your mass storage device, 
save it as an ASCII file. You do this by appending ".ASC" to the file name when you 
save the file; e.g., "CONFIG.ASC" 

After creating the configuration file, you must change the name of the file to correspond 
to the name of the Loader system file. 

Naming the Configuration File 
There is a correspondence between the name of the Loader system file and the name 
of the configuration file. The file name of the Loader system file on your utility disc is 
"SYSTEM_LD"; your configuration file name must be "CONFIG_LD". If you change 
the name of the Loader system file, say to "SYSTEM_XYZ", you must also change the 
file name of your configuration file to "CONFIG_XYZ". 

SRM File Names 
When the Loader is on the SRM, the Loader appends the node number to the configura­
tion file name and looks for it. If the Loader does not find it, it looks for the file without 
the node number appended. For example, if the Loader system file is "SYSTEM_LD" 
and the computer is at node number 10, the Loader first looks for the configuration 
file "CONFIG_LDI0". If it is not found, the Loader uses the file "CONFIG_LD". This 
allows each node on the SRM to have its own configuration file. 

The Loader system file, the configuration file and the operating system file must all be 
in the SYSTEMS directory of SRM. 

With BASIC 3.0 and later systems, the autostart file can be in either the root direc­
tory with a file name of AUTOST, or in the SYSTEMS directory with a file name of 
AUTOSTxx, where xx is the node number. On powerup, the system first looks for an 
autostart file in the SYSTEMS directory. If it does not find one, it looks in the root 
directory. Refer to Chapter 2 of the BASIC Programming Techniques manual for more 
information on autostart files. 
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Copying Files 
Once you have created your configuration file, you must place all the necessary files on 
the appropriate mass storage device. Those files are: 

• The Loader system file (the SYSTM file on your utility disc). This must be the 
first SYSTM file on the mass storage device. 

• Your configuration file that is named to correspond to the Loader system file. 

• The operating system file named in the configuration file. 

• If the operating system is BASIC 2.0, any binaries named in the configuration file. 

• If the operating system is BASIC 3.0 or later version, an autostart file, if desired. 

Copying Files with BASIC 2.0 
If your mass storage device is supported by BASIC 2.0, you can use the COpy command 
to copy the appropriate files onto the device. If you device is supported by the AP binary, 
set up your system as you normally would for accessing the desired mass storage device. 
You can then use the COPY command 

If you intend to use the Loader on SRM, you must first load the SRM BIN file onto 
a node that has a local mass storage device. You can then use the SRM Copy Utility 
which is on the same disc as the SRM binary to copy the appropriate files into the SRM 
"SYSTEMS" directory. If you have Revision B of the SRM binary, you can use the 
COPY command to perform the file transfer. 

Copying Files with BASIC 3.0 and Later Versions 
~losl ui~c:s require one of the driver BINs. Load the appropriate BIN and then use the 
COpy command to load all the files onto the disc. 

If you load the files onto an SRM, you must load the SRM and DCOMM BIN files first. 
COPY the files into the "SYSTEMS" directory. 

Copying Files with Pascal 
Access the Filer and use the Fcopy command to copy the files. If you intend to use the 
Loader to load Pascal unattended from SRM, you must copy the operating system file 
"SYSTEM_P" from your Boot disc into the "SYSTEMS" directory on SRM. Consult 
the "Special Configurations" chapter of the Pascal Workstation System manual for more 
information on how to set up the Pascal operating system on SRM. 
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Booting a System 
After creating the configuration file and transferring all files to one disc, you are ready 
to boot a system. 

In BASIC 2.0 you must cycle the power to re-boot (tum the power off and then on). 

In BASIC 3.0 and later versions you can execute the command SYSBOOT. 

In Pascal with the Debugger type I Reset I and then type sb I Return I (you must use I Shift I 
to get lowercase letters). Without the Debugger, type I Reset I and the booting process is 
initiated. 

The Boot ROM looks for a loadable SYSTM file. 

If you do not type any key on the keyboard and the first file the Boot ROM finds is the 
Loader system, the Loader is booted. The Loader then finds the configuration file and 
boots your system and binaries (BASIC 2.0). 

If you type a key on the keyboard before the Boot ROM finds a loadable SYSTM file, 
the Boot ROM looks for allioadable SYSTM files and lists them. You then select the 
system you want booted. This can be the Loader or any other operating system. 
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Loader Error Messages 
The following error messages indicate some problems that may occur while the Loader 
system is executing. 

Error Message 

NOT FOUND 

IMPROPER NAME 

NAME TOO LONG 

DEVICE MISSING 

Description 

File name in configuration file not found. Check your configura­
tion file for misspelled file names and make sure all files are on 
the same mass storage device. 

File name in configuration file contains improper characters. 

File name in configuration file contains more than 10 characters 
(16 characters for SRM). 

Mass storage device is disconnected during Loader execution. 

MASS 
ERROR 

STORAGE Any error related to a mass storage device that occurs while device 
is being accessed (eg., door opened). 

INSUFFICIENT 
MEMORY 

INCOMPATIBLE 
RELEASE 

INCOMPATIBLE 
BOOTROM 

DUPLICATE 

FAILED POWERUP 

Not enough read/write memory to load operating system or BIN 
file. 

A BIN file cannot be loaded because it is not compatible with 
the version of the BASIC operating system which has just been 
loaded. 

Loader cannot be used with this version of the Boot ROM. Boot 
ROM is earlier that 3.0 or is 3.0L (Model 216). 

Configuration file contains the same BIN file twice. BIN file has 
already been loaded. 

A BIN file does not initialize properly after it is loaded. BIN file 
is scratched. 
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Keyboard Reference 
The following three chapters describe the different keyboards available with this BASIC 
system. 

~~~D~~u~O~uO~D~~ ~~~~ 
~~~~~DO~u~DOO~~~ ~~~O 
~ EJ~uDu~EJEJEJtJDEJ Ll~LJ O~~fl 
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ITF Keyboard (Such as the HP 46021) 
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1 2 3 -

HP 98203B and C Keyboards 

HP 98203A Keyboards 

Every key of each keyboard is described in the corresponding chapter. 



ITF Keyboards 19 
Note 

If you do not have the ITF keyboard, skip ahead to one of the fol­
lowing chapters, which describe the HP 98203B/C and HP 98203A 
keyboards. 

The keys on the ITF keyboard are arranged into the following functional groups: 

Program 
Control 

Keys 
Softkeys and 

Softkeys Control 
Editing 
Keys 
~ 

System 
Control Keys 

I~EJIID[=:J 0 D EJr;d LJ LJLJ LJII~ ~I 100001 

DD[[J[][o[]ID[]lO[][[JD!D~ ElEJ 
~~~D~~u~O~~DOD~~ 
~D~~~u~~u~DOO~~~ 
[;J EJ~~O[]~~~EJ[][JEJ LJ[~LJ 

~ ~I I~ ~~~ 

Character 
Entry Keys 

Cursor 
Control Keys 

Figure 19-1. ITF Keyboard 

EJOEJO 
~~~U 
e:::J!:JEJO 
DeJe:::Jfl 
~oU 

Numeric 
Keypad 

This chapter provides a handy reference guide to BASIC's key definitions for the ITF 
keyboard. Keep in mind that other system programs may define the keys differently. 
Each key will be demonstrated where possible. One point to clarify: the cursor that we 
refer to in the following paragraphs is the blinking-underline that points to a location on 
the screen. (If you have a Model 237 computer or an HP 98700 Graphics Display station, 
the cursor does not blink.) 
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Note 

Before you proceed, type: 
SCRATCH I Return I 

This clears the computer of any programs that might be left in 
memory from previous demonstrations. 

BASIC ITF Keyboard Overlays 
Two keyboard overlays designed for the ITF keyboard were included with your BASIC 
Language System. Place the overlays on the keyboard as shown below: 

~E:J ••••. 000 CJ EJ bJ 00 0 oJ EJ_~, !D_q 0 O~ 
........ lIIo¥" .,.. ~ ~ ,..,..~. ¢If':~+'" PI.'<ww -..~ ~ .. ~:'('-.... .' t ........ ~~~.~~~. 
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1[CJ~EJDEJuu~O~UO[J[J ~~lllg:~~~1 
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Figure 19-2. BASIC Keyboard Overlays 
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Character Entry Keys 

The character entry keys are arranged like a typewriter, but have some added features. 

The ~ key sets the unshifted keyboard to either uppercase (which 
is the default after BASIC is booted) or lowercase (normal typewriter 
operation). The computer displays which mode the computer is in when 
you press the ~ key. 

Type a few words, then press ~ and continue typing. Notice the 
case change. Press I Shift H Clear line 1 when finished. 

You can enter standard uppercase and lowercase letters, using the I Shift 1 

key to access the alternate case. 

Type a few words, pressing I Shift 1 to change the case of the first letter 
of each word. N ow press ~ and continue typing. Notice that the 
alternate case accessed by I Shift 1 depends on the setting of~. Press 
I Shift H Clear line 1 when finished. 

The I Return 1 key has three functions: 

• When a running program prompts you for data, respond by typing the 
requested data and then pressing I Return I. This signals the program that 
you have provided the data and that it can resume execution. 

• When typing in lines of a program, the I Return 1 key is used to store each 
line of program code. 

• After typing in a command, the I Return 1 key causes the command to be 
executed. 
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I Extend char 1 

Type EDIT and press I Retum I. Notice the number 10 now displayed on 
the screen-this is the line number of the first line of a BASIC program. 
The computer is waiting for you to type in the line. Type: 

!FIRST LINE 

and press I Retum I. Notice that the computer accepts the statement as 
a program line and displays 20 in preparation for the next one. Press 
~ when finished. 

Pressing I Enter 1 is the same as pressing the I Retum 1 key. 

Pressing I Print 1 (I Shift H Enter I) prints a complete copy of the alpha display 
on the default printer. The shifted version of the key directly above the 
[ZJ key in the numeric keypad (labeled Dump Alpha on the overlay) 
performs the same function. 

When pressed along with another key, this key allows you to generate 
the rest of the full 256-bit character set from the main typewriter section 
on Standard and European keyboards (see illustration). On a Katakana 
keyboard, the "Roman" and "Katakana" keys select the other charac­
ter sets. To get Katakana characters 161 through 254 on a medium­
resolution Series 300 screen, you must load the LEX language extension 
binary. 

IIt=JEJIIDr=J 0 DEJbJuuDull~ ~Il 
I 

ITJP~~~p~~pJ~~u~~ ~~ 
~GOrnOOGGOrnrn800~~ 

Q W f " T ., U I 0 " I 1 \ 

~~~~~p~~~~~00~~u 
~ E]QJrnrnCIJ000GGGEJ EJ~LJ 

I • C v • N" I 
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Figure 19-3. Extended Character Set 

19-4 ITF Keyboards 



The I Tab I key moves the cursor forward to preset tabs. Pressing I Shift ~ 

I Tab I moves the cursor backward to preset tabs. 

Before I Tab I can be used, a tab must be set. Tabs are set and cleared with 
System menu softkeys. The I Tab I key is demonstrated along with the 
Set Tab/Clr Tab softkey under "System Softkeys" later in this chapter. 

The I CTRL I (control) key works like I Shift I to access a set of standard 
control characters, such as line-feed and form-feed. These characters 
are useful to the programmer for controlling some devices and for com­
municating with other computers. You probably won't need them when 
running programs. The available control characters are listed in the 
BASIC Language Reference in the "Useful Tables" appendix. 

The I Select I key beeps but performs no function unless it is program­
defined. 
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Cursor-Control Keys 

The (:ursor-(:ontrol keys move the display cursor. The m and [!] keys allow you to scroll 
lines in the output area up and down. Shifted, the keys allow you to "jump" to the top 
and bottom of the output area. The [8 and GJ keys allow you to move horizontally 
along a line. Shifted, they allow you to "jump" to the left and right limits of a line. The 
I Back space 1 key works just like the GJ key. 

The unshifted [£) key positions the print position at the beginning position on the page. 
The shifted [£) key places the print position at the beginning of the first empty line in 
the display (scrolls up if necessary). In edit mode, pressing this key (shifted or unshifted) 
causes the computer to beep. 

To verify operation of the [£) key, press I Clear display I. Then type PRINT "SOMETHING" and 
press I Return I; repeat twice. You should now have the following display: 

SOMETHING 
SOMETHING 

Press the [£) key (unshifted). 

Type PRINT "ANY " and press I Return I. Your display should look like this: 

ANY THING 
SOMETHING 
SOMETHING 

Press I Clear display I. 

In normal mode, pressing the I Prev 1 key causes the display to scroll down one page and 
pressing the I Next 1 key causes the display to scroll up one page. In edit mode, these keys 
move the display one-half page. 
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To test the horizontal movement of the cursor, type a few words and press the shifted 
and unshifted 8] and [8 keys. Notice that the cursor cannot be moved beyond the 
characters you have typed. Press I Shift H Clear line 1 when finished. 

To test the vertical movement of the cursor, type EDIT and press I Return I. Now type the 
following lines, pressing I Return 1 after each line (the first line may be there already, so 
just press I Return 1 to accept it): 

10 !FIRST LINE 
20 !SECOND LINE 
30 ! mIRD LINE 
40 ! FOURm LINE 

Try out the shifted and unshifted m, [!], and [!] keys. Then try the I Prey 1 and I Next 1 

keys. When you're done, press ~ to exit. Then, type SCRATCH I Return 1 to clear memory. 

Numeric Keypad 
,--~~--~~~~~~~ 

EJEJEJO 
~[!]~El 

~[]~O 

D~~f.l 
~oU 

The numeric keypad provides a convenient way to enter numbers and perform arithmetic 
operations. Simply type in the arithmetic expression you want to evaluate, then press 
I Enter I. The result is displayed in the lower-left corner of the screen. 

The I Enter 1 key performs the same function as the I Return 1 key. The I Tab 1 key on the 
numeric keypad functions like the I Tab 1 key in the character entry area. The shifted 
versions of the [!], [ZJ, CD, and 0 keys are E, (, ), and A, respectively (see labels on 
the overlay). The shifted versions are also available in the character entry area. 

Type in the following problem using the numeric keypad: 

(26+14)/4 

Now press I Enter 1 to perform the calculation. The answer, 10, is displayed in the lower-left 
corner of the screen. 
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Editing Keys 

The editing keys put easy character editing and line editing at your fingertips. 

, I nsert line 1 

'Delete line 1 

Pressing 'Insert line 1 inserts a new line above the cursor's current position 
(edit mode only). 

Type EDIT, then press' Return I. Type in this line (if it isn't already there): 

10 !FIRST LINE 

Now, with the cursor somewhere on line 10, press 'Insert line I. Notice 
that a new line number (1) is inserted before line 10. Press ~ when 
finished. 

Pressing 'Delete line I deletes the line containing the cursor (edit mode 
only). 

Type EDIT, then press , Return I. Position the cursor to the line: 

10 !FIRST LINE 

and press 'Delete line I. The line is removed. To restore it, press the key 
directly above ~ (labeled Recall on the overlay) to recall it, then press 
, Return I to enter it into the program. Press ~ to exit edit mode. 

19-8 ITF Keyboards 



I I nsert char 1 

I Delete char 1 

I Clear line 1 

I Clear display 1 

Pressing I Insert char 1 sets insert mode, allowing you to insert characters 
to the left of the cursor. Press the key a second time to cancel insert 
mode. 

Carefully type the following line exactly as shown: 

THIS IS A TEST . 

Position the cursor under the period and press I Insert char I. Now type: 

OF INSERT MODE 

and press I Insert char 1 again. The line should now look like this: 

THIS IS A TEST OF INSERT MODE. 

The new characters were inserted to the left of the period. Press I Shift ~ 

I Clear line 1 when finished. 

Pressing I Delete char 1 deletes the character at the cursor's position. 

Type a few words and experiment with I Delete char I, positioning the cur­
sor at various places on the line. Notice that if you hold the key down, 
characters are deleted until you release it. Delete all of the characters 
you typed. 

Pressing unshifted-I Clear line 1 (labeled Clr -+ End on the overlay) clears 
from the current cursor position to the end of the line. 

Pressing I Shift H Clear line 1 (labeled Clr Ln on the overlay) clears the key­
board line and message/results line. 

Type in a few words and use the I3J key to position the cursor in the 
middle of the line. Press unshifted-I Clear line 1 to clear to the end of the 
line. Press I Shift H Clear line 1 to clear the rest of the line. 

Pressing either the shifted or unshifted version of I Clear display 1 clears the 
entire alpha screen. 

Type the following BASIC command: 

PRINT "PUT THIS MESSAGE IN THE OUTPUT AREA." 

Now press I Return 1 to execute it. Press the key directly above ~ (labeled 
Recall on the overlay) to recall the command, and press I Return 1 again. 
Repeat this step several times to fill the screen with messages. Now 
press I Clear display 1 to erase all lines at once. 
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Program Control Keys 

The following keys allow you to control execution of the program stored in the computer's 
memory. 

Pressing unshifted-~ (labeled Pause on the overlay) pauses program 
execution after the current line. Pressing Continue (unshifted @]) in the 
System menu resumes program execution from the point where it was 
paused. 

Pressing I Shift ~~ (labeled Stop on the overlay) stops program execu­
tion after the current line. To restart the program, press RUN (unshifted 
[KJ) in the System menu. 

Pressing I Break I (labeled elr I/O on the overlay) pauses program exe­
cution when the computer is performing or trying to perform an I/O 
operation. Press I Break I instead of unshifted-~ when the computer 
is hung up on an I/O operation, since unshifted-~ works only after 
the computer finishes the current progra.i'n line. Pressing I Break I cancels 
the I/O operation and pauses the program at the current line. 

Pressing I Reset I (I Shift H Break I) pauses program execution immediately 
without erasing the program from memory. The BASIC Reset message 
indicates the computer is ready for your command. 
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System Control Keys 

Four unlabeled keys directly above the numeric keypad control various system functions 
related to the display, printer, and editing operations. Most of these keys execute their 
functions immediately, as the key is pressed. 

To easily identify' the keys in the following description, we'll use this convention: 

• Key 1-Above the [!] key (labeled Recall on the overlay). 

• Key 2-Above the CZJ key (labeled Alpha/Dump Alpha on the overlay). 

• Key 3-Above the [±] key (labeled Graphics/Dump Graph on the overlay). 

• Key 4-Above the 0 key (labeled RES on the overlay). 

Key 1-Recall Pressing unshifted-Key 1 (Recall) recalls the last line that you en­
tered, executed, or deleted. Several previous lines can be recalled 
this way. Recall is particularly handy to use when you mistype a 
line. Instead of retyping the entire line, you can recall it, edit it 
using the editing keys, and enter or execute it again. 

Type: 

PRINT 111" I Return I 

to print the number 1 on the screen. Now press Key 1 to recall the 
print statement. Edit the statement to print the number 2 by posi­
tioning the cursor under the 1 and typing m over it. Press I Return I 
again. Now press Key 1 several times to see all of the statements it 
remembers. Then press I Clear display I when finished. 

I Shift ~Key 1 moves forward through the recall stack. 

Pressing 00 in the System menu performs the same recall function 
as Key 1. 
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Key 2-Alpha/ 
Dump Alpha 

Key 3-Graphics/ 
Dump Graph 

Key 4-RES 

Pressing unshifted-Key 2 (Alpha) once turns on the alphanumeric 
display. Pressing it the second time turns off the graphics display. 
This key function requires that the GRAPH BIN file be loaded. If 
you have a Model 237, an HP 98700 Graphics Display station, or 
Series 300 computer, this key may perform no function. 

Pressing I Shift ~Key 2 (Dump Alpha) prints a complete copy of the 
alpha display on the default printer. The Dump Alpha function is 
also executed by I Print I. 

Pressing wlshifted-Key 3 (Graphics) once turns on the graphics dis­
play. Pressing it the second time turns off the alphanumeric display. 
If you have a Model 237, an HP 98700 Graphics Display Station, or 
Series 300 computer, this key may perform no function. 

Pressing I Shift ~Key 3 (Dump Graph) prints a complete copy of the 
graphics display on the default printer. If you have a Model 237, 
an HP 98700 Graphics Display Station, or Series 300 computer, the 
combined alpha and graphics display is printed. 

Both key functions require that the GRAPH language extension file 
be loaded.-

Pressing Key 4 (RES) either shifted or unshifted returns the result 
of the last arithmetic expression that was executed. 

Press I Shift H Clear line I, then type: 

23+45 I Return 1 

The result, 68, is displayed in the lower-left corner of the screen. To 
add 123 to this value, press Key 4 and type: 

+123 I Return 1 

The new result, 191, is now displayed. Press I Shift H Clear line 1 when 
finished. 
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Softkeys and Softkey Control 

There are eight softkeys (labeled [IT] through [][) and two keys that control the definitions 
of the softkeys (I Menu I and I System I). 

When the BASIC system is booted, the soft keys default to System mode. The System 
mode menu that appears at the bottom of your display is shown. System softkeys are 
defined following control key definitions. In addition to the System mode, there are also 
three User modes: User 1, User 2, and User 3. BASIC Programming Techniques describes 
how to set up User modes. 

Softkey Control Keys 

I System I Pressing unshifted-I System I causes softkeys to assume System mode. 
The System menu is displayed, if the I Menu I key is toggled to the 
"on" position. 

Pressing I User I (I Shift H System I) puts the softkeys in User 1 mode. The 
User 1 menu is displayed if the I Menu I key is toggled to the "on" 
position. 

Pressing unshifted-I Menu I toggles the softkey labels-turns them on 
if they're off and turns them off if they're on. 

Pressing I Shift H Menu I increments User mode and menu if User mode 
is "on". 

User menus are blank unless the KBD language extension binary is loaded. 
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Let's get familiar with the two control keys. 

First we want to get the System mode selected and menu displayed. If the System menu 
is displayed, continue with the next paragraph. If it is not displayed, press I System I. If it 
is still not displayed, press I Menu I. 

With the System menu displayed, press unshifted-I Menu 1 several times. The system menu 
display should go on and off. Leave the System menu displayed, and continue. 

N ow press I Shift H User I. The User 1 menu should appear on your display. 

Press I Shift H Menu 1 several times. The displayed menus should rotate successively through 
the three User menus (User 1 -- User 2 -- User 3 -- User 1 -- User 2, etc.). 

Press unshifted-I Menu 1 several times and the last User menu goes on and off. Leave the 
User menu on. 

Finish this exercise by pressing unshifted-I System 1 to get your computer back in System 
mode. 

System Softkeys 
The following paragraphs define the eight System softkeys. 

Step 

Continue 

RUN 

Step (unshifted-ITiJ) allows you to execute one program line at a 
time. This is particularly useful for debugging (fixing) programs. 

Continue (unshifted-@]) resumes program execution from the point 
where it was paused (by an unshifted-[]!QEJ). 

RUN (unshifted-[ill) starts a program running from the beginning. 
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Print All 

Set Tab/elr Tab 

The Print All key (unshifted-[E]) turns the printall mode on and off, 
allowing keyboard operations and displayed error messages to be 
copied to a printall device. Press Print All once to set print all "on" 
and again to set printall "off". An asterisk (*) appears next to All 

to indicate that printall is "on". 

The display's output area is the default print all device at powerup. 
BASIC Programming Techniques explains how to select other print all 
devices. 

Press Print All to turn on printall mode. Now type in the following 
command: 

PRINT "THIS IS A KEYBOARD OPERATION" I Return 1 

Both the PRINT command and the message itself are displayed on 
the screen, which is the default print all device. Now type: 

THIS WILL CAUSE AN ERROR I Return 1 

Because this is not an executable BASIC statement, an error message 
is displayed, both at the bottom of the screen and in the printall 
area at the top. This way, a log is produced of all commands typed 
and executed at the keyboard, along with any error messages. Press 
I Clear display 1 to clear the display, and press Print All to turn off printall 
mode: 

Set Tab (unshifted-[][J) sets a tab at the cursor's current position. 
Tabs remain in effect until cleared by either elr Tab or the SCRATCH 
A statement (explained in BASIC Programming Technique). 

elr Tab (I Shift ~[][J) clears a tab previously set at the cursor's position. 

Press the space bar to move the cursor forward a few spaces and 
press Set Tab. Move the cursor back several spaces using 8], then 
press I Tab I. Move the cursor forward several more spaces with the 
space bar, then press I Shift H Tab I. To clear the tab, move the cursor to 
the unwanted tab position and press elr Tab. Press I Shift H Clear line 1 
when finished. 
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Display Fctns 

Any char 

Display Fctns (unshifted-Q[]) sets the display-functions mode, allow­
ing you to see special control characters (e.g., form-feed, carriage 
return) on the screen. Pressing this key a second time cancels the 
display-functions mode. An asterisk (*) appears next to Fctns to 
indicate that display-functions mode is "on". 

Type the following line: 

PRINT "DISPLAY-FUNCTIONS MODE OFF" I Return 1 

Notice the display at the top of the screen. N ow press Recall 
(unshifted-OO) to recall the line, and edit it to read: 

PRINT "DISPLAY-FUNCTIONS MODE ON" 

Press Display Fctns, and then press I Return I. Notice that the car­
riage return (CR) and line-feed (LF) control characters are now dis­
played. Press Display Fctns again to exit display-functions mode. 
Press I Clear display 1 when finished. 

Any char (unshifted-[ill) is used to find any ASCII character. First 
press Any char. The following message appears above the menu: 

Enter 3 digits. 000 to 255 . 

Enter a three-digit number from 000 through 255 representing the 
decimal equivalent of an ASCII character. The computer automati­
cally displays the character on the screen. For a list of characters and 
their equivalent decimal values, see the US ASCII Character Codes 
table in the "Useful Tables" appendix of the BASIC Language Ref­
erence. 

Press Any char, then type 65 which is the decimal equivalent of "A". 
The display line now displays "A". Press I Shift H Clear line 1 to erase it. 
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Recall The Recall softkey (unshifted-OO) acts just like System Control Key 
1 (described earlier). Recall recalls the last line that you entered, 
executed, or deleted. Several previous lines can be recalled this way. 
Recall is particularly handy to use when you mistype a line. Instead 
of retyping the entire line, you can recall it, edit it using the editing 
keys, and enter or execute it again. 

Type: 

PRINT "1" I Return I 

to print the number 1 on the screen. Now press Recall to recall the 
PRINT statement. Edit the statement to print the number 2 by po­
sitioning the cursor under the 1 and typing m over it. Press I Return I 
again. Now press Recall several times to see all of the statements it 
remembers. Note that Recall goes backward through the queue. 

Pressing I Shift ~OO allows you to cycle forward through the queue un­
til the last line entered, executed, or deleted is displayed. In the pre­
vious exercise you pressed unshifted-OO several times, cycling back­
ward through the queue. Now press I Shift ~OO several times to cycle 
forward through the queue until the last line is displayed. 
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HP 98203B/C Keyboards 20 
Note 

If you have the ITF keyboard, refer to the preceding chapter. If 
you have the HP 98203A key board, skip to the following chapter. 

HP 98203B/C keys are arranged into the following functional groups: 

Cursor Wheel Cursor Editing 
(Knob) Softkeys Control Keys Keys 
~i 

4 

System 
Control Keys 

-.., - - ... Fe_ ... _ -"-;$ c_ 

G::J~~c=:J 

«""' ... " .. 0,.'" $100 

~~ 

/ '-,-I • 

Program Numeric Character 
Entry Keys Control Keys Keypad 

Figure 20-1. UP 98203B/C Keyboard 

This chapter provides a handy reference guide to BASIC's key definitions for the 
HP 98203B/C keyboard. Keep in mind that other system programs may define the 
keys differently. Each key will be demonstrated where possible. One point to clarify: 
the cursor that we refer to in the following paragraphs is the underline that points to a 
location on the screen. 
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Note 

Before you proceed, type: 
SCRATCH I EXECUTE 1 

This clears the computer of any programs that might be left in 
memory from previous demonstrations. 

Character Entry Keys 

The character entry keys are arranged like a typewriter, but have some added features. 

I CAPS LOCK 1 The I CAPS LOCK 1 key sets the unshifted keyboard to either uppercase 
(which is the default after BASIC is booted) or lowercase (normal type­
writer operation). The computer displays which mode the computer is 
in when you press the I CAPS LOCK 1 key. 

Type a few words, then press I CAPS LOCK 1 and continue typing. Notice 
the case change. Press I CLR LN I when fini:shed. 

You can enter standard uppercase and lowercase letters, using the I SHIFT 1 

key to access the alternate case. 

Type a few words, pressing []BIETI to change the case of the first letter of 
each word. Now press I CAPS LOCK 1 and continue typing. Notice that the 
alternate case accessed by I SHIFT 1 depends on the setting of I CAPS LOCK I. 
Press I CLR LN 1 when finished. 
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I ENTER 1 The I ENTER 1 key has several functions: 

• When a running program prompts you for data, respond by typing the 
requested data and then pressing I ENTER I. This signals the program 
that you have provided the data and that it can resume execution. The 
I EXECUTE I key can also be used for this fllnction. 

• When typing in lines of a program, the I ENTER 1 key is used to store 
each line of program code. The I EXECUTE 1 key can also be used for this 
function. 

• Like the I EXECUTE 1 key, the I ENTER 1 key can be used to execute commands 
and calculations. 

Type EDIT and press I ENTER I. Notice the number 10 now displayed on 
the screen-this is the line number of the first line of a BASIC program. 
The computer is waiting for you to type in the line. Type: 

!FIRST LINE 

and press I ENTER I. Notice that the computer accepts the statement as 
a program line and displays 20 in preparation for the next one. Press 
I PAUSE 1 when finished. 

The I TAB 1 key moves the cursor forward to preset tabs. Pressing I SHIFT ~ 

I TAB 1 moves the cursor backward to preset tabs. 

Before I TAB 1 can be used, a tab must be set. Press the space bar to move 
the cursor forward a few spaces and press I SET TAB 1 (I SHIFT H RESULT I). 
Move the cursor back several spaces using G, then press I TAB I. Move 
the cursor forward several more spaces with the space bar, then press 
I SHIFT H TAB I. To clear the tab, move the cursor to the unwanted tab 
position and press I CLR TAB 1 (I SHIFT H PRT ALL I). Press I CLR LN 1 when 
finished. 

The I CTRL 1 (control) key works like I SH I FT 1 to access a set of standard 
control characters, such as line-feed and form-feed. These characters are 
useful to the programmer for controlling some devices and for commu­
nicating with other computers. You probably won't need them when 
running programs. The available control characters are listed in the 
"Useful Tables" appendix of BASIC Language Reference. 
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Numeric Keypad 

IIIII!II 
The numeric keypad provides a convenient way to enter numbers and perform arithmetic 
operations. Simply type in the arithmetic expression you want to evaluate, then press 
I EXECUTE I. The result is displayed in the lower-left corner of the screen. 

Type in the following problem using the numeric keypad: 

(26+14)/4 

Now press I EXECUTE 1 to perform the calculation. The answer, 10, is displayed in the 
lower-left corner of the screen. 
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Cursor-Control Keys 

The cursor-control keys move the display cursor. The IT] and IT] keys allow you to 
scroll lines in the output area up and down. Shifted, the keys allow you to "jump" to the 
top and bottom of the output area. The 8 and G keys allow you to move horizontally 
along a line. Shifted, they allow you to "jump" to the left and right limits of a line. The 
I BACK SPACE 1 key works just like the G key. 

The cursor control wheel (also called the knob) allows you to rapidly scroll the print area 
(with I SHIFT 1 pressed) or move the cursor left and right (unshifted). 

To test the horizontal movement of the cursor, type a few words and press the G and 
8 keys. Notice that the cursor cannot be moved beyond the characters you have typed. 
Now rotate the wheel to move the cursor. Press I CLR LN 1 when finished. 

To test vertical scrolling, type EDIT and press I EXECUTE I. Now type the following lines, 
pressing I ENTER 1 after each line (the first line may be there already, so just press I ENTER 1 

to accept it): 

10 !FIRST LINE 
20 !SECOND LINE 
30 !THIRD LINE 
40 !FOURTH LINE 

Press the I SHIFT 1 key and rotate the wheel to scroll the text up and down. Also tryout 
the IT] and IT] keys. When you're done, press I PAUSE 1 to exit. 
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Editing Keys 

The editing keys put easy character editing and line editing at your fingertips. 

I RECALL 1 

The []QIIJ key is a typing convenience; pressing I EDIT 1 followed by 
I EXECUTE 1 puts the computer in program edit mode. Edit mode allows 
you to enter and edit program lines. 

Press I EDIT I, then I EXECUTE 1 to enter edit mode. The number 10 appears 
on the screen. This is a line number for a BASIC program; the computer 
is waiting for you to type in a line of code. If there is a program already 
in memory, the computer displays it on the screen. Press I PAUSE 1 to exit 
edit mode. 

The I RECALL 1 key recalls the last line that you entered, executed, or 
deleted. Several previous lines can be recalled this way. I RECALL 1 is 
particularly handy when you mistype a line. Instead of retyping the 
entire line, you can recall it, edit it using the editing keys, and enter or 
execute it again. 

Type: 

PRINT "1" I EXECUTE 1 

to print the number 1 on the screen. Now press I RECALL 1 to recall the 
PRINT statement. Edit the statement to print the number 2 by posi­
tioning the cursor under the 1 and typing [[] over it. Press I EXECUTE 1 

again. Now press I RECALL 1 several times to see all of the statements it 
remembers. Then press I CLR SCR 1 when finished. 

I SH I FT H RECALL 1 moves forward through the recall stack. 
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IINS LNI 

I DEL LN 1 

IINS CHR 1 

I DEL CHR 1 

IINS LN 1 inserts a new line above the cursor's current position (edit mode 
only). 

Press I EDIT I, then I EXECUTE I. Type in this line (if it isn't already there): 

10 !FIRST LINE 

Now, with the cursor somewhere on line 10, press IINS LN I. Notice that 
a new line number (1) is inserted before line 10. Press I PAUSE 1 when 
finished. 

I DEL LN 1 deletes the line containing the cursor (edit mode only). 

Press I EDIT I, then I EXECUTE I. Position the cursor to the line: 

10 !FIRST LINE 

and press I DEL LN I. The line is removed. To restore it, press I RECALL 1 to 
retrieve it, then I ENTER 1 to enter it into the program. Press I PAUSE 1 to 
exit edit mode. 

II NS CHR 1 sets insert mode, allowing you to insert characters to the left 
of the cursor. Press the key a second time to cancel insert mode. 

Carefully type the following line exactly as shown: . 

THIS IS A TEST . 

Position the cursor under the period and press IINS CHR I. Now type: 

OF INSERT MODE 

and press II NS CHR 1 again. The line should now look like this: 

THIS IS A TEST OF INSERT MODE. 

The new characters were inserted to the left of the period. Press I CLR LN 1 

when finished. 

I DEL CHR 1 deletes the character at the cursor's position. 

Type a few words and experiment with I DEL CHR I, positioning the cursor 
at various places on the line. Notice that if you hold the key down, 
characters are deleted until you release it. Delete all of the characters 
you typed. 

HP 98203B / C Keyboards 20-7 



I SET TAB I 

I CLR TAB I 

I CLR LN I 

I CLR+END I 

I SET TAB I (I SHIFT H RESULT I) sets a tab at the cursor's current position. 
Tabs remain in effect until cleared by either I CLR TAB I or the SCRATCH 
A statement. The SCRATCH commands are explained in BASIC Pro­
gramming Techniques. To demonstrate I SET TAB I, see I TAB I. 

I CLR TAB I (I SHIFT H PRT ALL I) clears a tab previously set at the cursor's 
position. To demonstrate I CLR TAB I, see I TAB I. 

I CLR LN I clears the keyboard line and message/results line. 

Type a few words and press I CLR LN I to clear them. 

I CLR+END I clears from the current cursor position to the end of the line. 

Type in a few words and use the cursor control wheel or G to position 
the cursor in the middle of the line. Press I CLR+END I to clear to the end 
of the line. Press I CLR LN I to clear the rest of the line. 
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System Control Keys 

These keys control various system functions related to the display, printer, and editing 
operations. Most of these keys execute their functions immediately, as the key is pressed. 

I EDIT 1 I EDIT 1 types the EDIT command on the keyboard line. See the Edit­
ing Keys section for more information. 

I DISPLAY FCTNS 1 I DISPLAY FCTNS 1 (I SHIFT H EDIT I) sets the display-functions mode, al­
lowing you to see special control characters (e.g., form-feed, carriage 
return) on the screen. Pressing this key a second time cancels the 
display-functions mode. 

I ALPHA 1 

I GRAPHICS 1 

I DUMP ALPHA 1 

I DUMP GRAPHICS 1 

Type the following line: 

PRINT "DISPLAY-FUNCTIONS MODE OFF" I EXECUTE 1 

Notice the display at the top of the screen. Now press I RECALL 1 to 
recall the line, and edit it to read: 

PRINT "DISPLAY-FUNCTIONS MODE ON" 

Press the I DISPLAY FCTNS 1 key, and then press I EXECUTE I. Notice that 
the carriage return (CR) and line-feed (LF) control characters are 
now displayed. Press I DISPLAY FCTNS 1 again to exit display-functions 
mode. Press I CLR SCR 1 when finished. 

I ALPHA 1 and I GRAPHICS 1 allow you to tum the alpha and graphics 
display modes on and off. The GRAPH binary must be loaded for 
these keys to function. 

The I DUMP ALPHA 1 (I SHIFT H ALPHA I) key prints a complete copy of the 
alpha display on the default printer. 

The I DUMP GRAPHICS 1 (I SHIFT H GRAPHICS I) key prints a complete copy 
of the graphics display on the default printer. The GRAPH binary 
must be loaded for this key to function. 
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I ANY CHAR / 

I CLR SCR / 

I RESULT / 

I STEP / allows the programmer to step through a program, one line at 
a time. Using the I STEP / key to debug programs is covered in BASIC 
Programming Techniques. 

I ANY CHAR / ([]ffif!)-I STEP I) is used to find any ASCII character. First 
press I ANY CHAR /. Then enter a three-digit number from 000 through 
255 representing the decimal equivalent of an ASCII character. The 
computer automatically displays the character on the screen. For a list 
of characters and their equivalent decimal values, see the US ASCII 
Character Codes table in the "Useful Tables" appendix of the BASIC 
Language Reference. 

Press I ANY CHAR /, then type 65 which is the decimal equivalent of "A". 
The "A" is now displayed in the keyboard line. Press I CLR LN / to erase 
it. 

I CLR SCR / (I SHIFT H CLR LN I) clears the entire alpha screen. 

Type the following BASIC command: 

PRINT "PUT THIS MESSAGE IN THE OUTPUT AREA." 

Now press I EXECUTE / to execute it. Press I RECALL / to recall the command 
and press I EXECUTE / again. Repeat this step several times to fill the 
screen with messages. Now press I CLR SCR / to erase all lines at once. 

I RESULT / returns the result of the last arithmetic expression that was 
executed. 

Press I CLR LN /, then type: 

23+45 I EXECUTE / 

The result, 68, is displayed in the lower-left corner of the screen. To add 
123 to this value, type: 

I RESULT / +123 I EXECUTE / 

The new result, 191, is now displayed. Press I CLR LN / when finished. 
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'PRT ALL I The , PRT ALL I key turns the printall mode on and off, allowing keyboard 
operations and displayed error messages to be copied to a print all device. 
Press 'PRT ALL I once to set print all "on" and again to set printall "off". 
The print all mode is displayed in the lower-left corner of the screen. 

The screen's output area is the default print all device. Selecting an 
external print all device is explaLl1ed Ll1 BASIC Programming Techniques. 

Press , PRT ALL I to turn on printall mode. N ow type in the following 
command: 

PRINT "THIS IS A KEYBOARD OPERATION" 'EXECUTE I 

Both the PRINT command and the message itself are displayed on the 
screen, which is the default printall device. Now type: 

THIS WILL CAUSE AN ERROR 'EXECUTE I 

Because this is not an executable BASIC statement, an error message is 
displayed, both at the bottom of the screen and in the printall area at 
the top. This way, a log is produced of all commands typed and executed 
at the keyboard, along with any error messages. Press' CLR SCR I to clear 
the screen, and press , PRT ALL I to turn off printall mode. 
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Softkeys 

The ten keys labeled CEQ] through ~ are defined under program control. The program 
may also display a label for each defined key. Pressing a defined key tells the computer 
to interrupt whatever it's doing and start running another part of the program. 

We call these keys "softkeys" because the program or "software" defines and labels them. 
Another ten softkeys (without the displayed labels) can be defined at the same time and 
accessed with the I SHIFT I key. These shifted soft keys are often referred to as k10 through 
k19. 

With KBD language extension binary loaded, softkeys are defined as typing aids. 
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Program Control Keys 

The keys shown below allow you to control execution of the program stored in the 
computer's memory. 

[]@] 

I PAUSE 1 

I CONTINUE 1 

I RESET 1 

I CLR I/O 1 

[]@] starts a program running from the beginning. 

I PAUSE 1 pauses program execution after the current line. It is also used 
to exit the Editor. 

I CONTI NUE 1 resumes program execution from the point where it was 
paused. It is also used like I ENTER lor I EXECUTE 1 to respond to a program 
prompt. 

I STOP 1 ([]ffiEf)-1 CLR I/O I) stops program execution after the current line. 
Unlike I PAUSE I, you cannot resume execution of a program stopped with 
I STOP 1 by pressing I CONTINUE I. To restart the program, use the I RUN 1 
key. 

I RESET 1 (I SHIFT H PAUSE I) stops program execution immediately without 
erasing the program from memory. The BASIC Reset message indicates 
the computer is ready for your command. 

I CLR 1/01 pauses program execution when the computer is performing or 
trying to perform an I/O operation. Press I CLR 1/01 instead of I PAUSE 1 
when the computer is hung up on an I/O operation, since I PAUSE 1 works 
only after the computer finishes the current program line. Pressing 
I CLR I/O 1 cancels the I/O operation and pauses the program at the cur­
rent line. 
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HP 98203A Keyboards 21 
Note 

If you have an ITF or an HP 98203B/C keyboard, ignore this chap­
ter and refer to one of the two preceding chapters. 

The keys on the HP 98203A keyboard are arranged into the following functional groups: 

Cursor Wheel} 
(Knob) 

Softkeys . 

0 
Cursor 

Control Keys 
~ 

I Al_ , , , , , , 
I 

Character 
Entry Keys 

Editing 
Keys 
- -
DlNP 

Figure 21-1. HP 98203A Keyboard 

System 
Control Keys 
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DlNP I GRAPHICS 

/ 
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This chapter provides a handy reference guide to BASIC's key definitions for the 
HP 98203A keyboard. Keep in mind that other system programs may define the keys 
differently. Each key will be demonstrated where possible. One point to clarify: the 
cursor that we refer to in the following paragraphs is the blinking-underline that points 
to a location on the screen. 
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Note 

Before you proceed, type: 
SCRA TCH 'EXEC 1 

This clears the computer of any programs that might be left in 
memory from previous demonstrations. 

Character Entry Keys 

EBSBBB80a8lBltitiiili:} 
.1I1I •••••••••• a 

1111 .. II _ a.a IIlIa ... CI 
•• 1111_ ••••••• &1= ............ _11 ----_ .. 

The character entry keys are arranged like a typewriter, but have some added features. 

The 'CAPS 1 key sets the unshifted keyboard to either uppercase (which 
is the default after BASIC is booted) or lowercase (normal typewriter 
operation). The computer displays which mode the computer is in when 
you press the , CAPS 1 key. 

Type a few words, then press 'CAPS 1 and continue typing. Notice the 
case change. Press' CLR L 1 when finished. 

You can enter standard uppercase and lowercase letters, using the' SHIFT 1 

key to access the alternate case. 

Type a few words, pressing 'SHIFT 1 to change the case of the first letter 
of each word. Now press 'CAPS 1 and continue typing. Notice that the 
alternate case accessed by' SHIFT 1 depends on the setting of, CAPS I. Press 
'CLR L 1 when finished. 
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I ENTER I The I ENTER I key has several functions: 

• When a running program prompts you for data, you respond by typing 
the requested data and then pressing I ENTER I. This signals the program 
that you have provided the data and that it can resume execution. The 
I EXEC I key can also be used for this function. 

• When typing in lines of a program, the I ENTER I key is used to store each 
line of program code. The ~ key can also be used for this function. 

• Like the I EXEC I key, the I ENTER I key can be used to execute commands 
and calculations. 

Type EDIT and press I ENTER I. Notice the number 10 now displayed on 
the screen-this is the line number of the first line of a BASIC program. 
The computer is waiting for you to type in the line. Type: 

!FIRST LINE 

and press I ENTER I. Notice that the computer accepts the statement as 
a program line and displays 20 in preparation for the next one. Press 
I PSE I to exit. 

The I TAB I key moves the cursor forward to preset tabs. Pressing I SH I FT ~ 
I TAB I moves the cursor back to preset tabs. . 

Before I TAB I can be used, a tab must be set. Press the space bar to move 
the cursor forward a few spaces and press I SET T I. Move the cursor back 
several spaces using G, then press I TAB I. Move the cursor forward 
several more spaces with the space bar, then press I SHIFT H TAB I. To 
clear the tab, move the cursor to the unwanted tab position and press 
IClR TI. 

The I CTRl I (control) key works like I SH I FT I to access a set of standard 
control characters, such as line-feed and form-feed. These characters are 
useful to the programmer for controlling some devices and for commu­
nicating with other computers. You probably won't need them when 
running programs. The available control characters are listed in the 
"Useful Tables" appendix of BASIC Language Reference. 
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Cursor-Control Keys 
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The cursor-control keys move the display cursor. The CD and CD keys allow you to 
scroll lines in the output area up and down. The G and G keys allow you to move 
horizontally along a line. The I BACK SPACE 1 key works just like the G key. 

The cursor control wheel (also called the knob) allows you to rapidly scroll the output 
area up and down or move the cursor left and right, depending on the I SHIFT 1 key. With 
the I SHIFT 1 key pressed, the knob scrolls the output area up and down. Without the 
I SHIFT 1 key pressed, the knob moves the cursor left and right. 

To test the horizontal movement of the cursor, type a few words and press the G and 
G keys. Notice that the cursor cannot be moved beyond the characters you have typed. 
Now rotate the wheel to move the cursor. Press I CLR L 1 when finished. 

Tq test vertical scrolling, type EDIT and press I EXEC I. N ow type the following lines, 
pressing I Et,JTER J after each line (the first line may be there already, so just press I Et~TER I 
to accept it): 

10 !FIRST LINE 
20 !SECOND LINE 
30 !THIRD LINE 
40 !FOURTH LINE 

Now, press I SHIFT 1 and rotate the knob to scroll the text up and down. Also tryout the 
OJ and IT] keys. When you're done~ press I PSE I to exit. 
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Editing Keys 
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The editing keys put easy character editing and line editing at your fingertips. Some of 
these keys only work when you are in edit mode, which is entered by typing: 

EDIT I EXEC 1 

Edit mode is described in detail in BASIC Programming Techniques. To exit edit mode, 
press I PSE I. 

The I RCL 1 key recalls the last line that you entered, executed, or deleted. 
Several previous lines can be recalled this way. I RCL 1 is particularly 
handy to use when you mistype a line. Instead of retyping the entire 
line, you can recall it, edit it using the editing keys, and enter or execute 
it again. 

Type: 

PRINT "1" I EXEC 1 

to print the number 1 on the screen. Now press I RCL 1 to recall the PRINT 
statement. Edit the statement to print the number 2 by positioning the 
cursor under the 1 and typing rn over it. Press I EXEC 1 again. Now press 
I RCL 1 several times to see all of the statements it remembers from the last 
entered to the earliest entered. Then press I SHIFT H RCL 1 several times 
to review the statements from the earliest to the last. Press I CLR S 1 to 
exit. 
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~ inserts a new line above the cursor's current position (edit mode 
only). 

Type EDIT I EXEC I. Then, type in this line (if it isn't already there): 

10 !FIRST LINE 

Now, with the cursor somewhere on line 10, press~. Notice that a 
new line number (1) is inserted before line 10. Press IpSE 1 to exit. 

I DEL L 1 (I SHIFT ~~) deletes the line containing the cursor (edit mode 
only). 

Type EDIT I EXEC I. Position the cursor to the line: 

10 !FIRST LINE 

and press I DEL L I. The line is removed. To restore it, press I RCL 1 to 
retrieve it, then I ENTER 1 to enter it into the program. Press IpSE 1 to exit 
edit mode. 

c::ffi[]] sets insert mode, allowing you to insert characters to the left of 
the cursor. Press the key a second time to cancel insert mode. 

Carefully type the following line exactly as shown: 

THIS IS A TEST . 

Position the cursor under the period and press c::ffi[]]. Now type: 

OF INSERT MODE 

and press c::ffi[]] again. The line should now look like this: 

THIS IS A TEST OF INSERT MODE. 

The new characters were inserted to the left of the period. Press I CLR L 1 

when finished. 

21-6 HP 98203A Keyboards 



ICLR sl 

I SET T I (I SHIFT H INS C I) sets a tab at the cursor's current position. Tabs 
are in effect for the keyboard line until cleared by either I CLR T I or the 
SCRATCH A statement. The SCRATCH commands are explained in 
BASIC Programming Techniques. To demonstrate I SET T I, see I TAB I. 

I CLR T I (I SHIFT H DEL C I) clears a tab previously set at the cursor's posi­
tion. To demonstrate I CLR T I, see I TAB I. 

I DEL C I deletes the character at the cursor's position. Type a few words 
and experiment with [OE['""C], positioning the cursor at various places on 
the line. Notice that if you hold the key down, characters are deleted 
until you release it. Delete all of the characters you typed. 

I CLR L I clears the keyboard line and message/results line. Type a few 
words and press I CLR L I to clear them. 

I CLR S I (I SH I FT H CLR L I) clears the entire alpha screen. 

Type the following BASIC command: 

PRINT "PUT THIS MESSAGE IN THE OUTPUT AREA." 

Now press I EXEC I to execute it. Press I RCL I to recall the command and 
press I EXEC I again. Repeat this step several times to fill the screen with 
messages. Now press I CLR S I to erase all lines at once. 
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System Control Keys 
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The keys on the right-hand side of the keyboard control various system functions related 
to the display, printer and editing operations. Most of these keys execute their functions 
immediately, as the key is pressed. 

'ANY C 1 

'STEP 1 allows you to step through a program, one line at a time. Using 
the 'STEP 1 key to debug programs is covered in BASIC Programming 
Techniques. 

'ANY C 1 (I SHIFT H STEP I) is used to find any ASCII character. First press 
'ANY C I. Then enter a three-digit number from 000 through 255 repre­
senting the decimal equivalent of an ASCII character. The computer 
automatically displays the character on the screen. For a list of char­
acters and their equivalent decimal values, see the US ASCII Character 
Codes table in the "Useful Tables" appendix of the BASIC Language 
Reference. 

Press 'ANY C I, then type 65 which is the decimal equivalent of "A". The 
"A" is now displayed in the keyboard line. Press' CLR Lito erase it. 

, RST 1 (I SHIFT H PSE I) stops or resets program execution immediately 
without erasing the program from memory. The BASIC Reset message 
indicates the computer is ready for your command. 
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I PRT ALL I I PRT ALL I (I SHIFT H ENTER I) key turns the printall mode on and off, allow­
ing keyboard operations and displayed error messages to be copied to a 
printall device. Press I PRT ALL I once to set print all "on" and again to 
set print all "off". The printall mode is displayed in the lower-left comer 
of the screen. 

The screen's output area is the default printall device. Selecting an 
external printall device is explained in BASIC Programming Techniques. 

Press I PRT ALL I to turn on print all mode. Now type in the following 
command: 

PRINT "THIS IS A KEYBOARD OPERATION" I EXEC I 

Both the PRINT command and the message itself are displayed on the 
screen, which is the default printall device. Now type: 

THIS WILL CAUSE AN ERROR I EXEC I 

Because this is not an executable BASIC statement, an error message 
is displayed, both at the bottom of the screen and in the print all area 
at the top. This way, a log is produced of all commands typed and 
executed at the keyboard, along with any error messages. Press I CLR S I 
to clear the screen, and press I PRT ALL I to tum off printall mode. 

I RUN I starts a program running from the beginning. 

I PSE I pauses program execution after the current line. When in edit 
mode, I PSE I causes the computer to exit edit mode. Some BASIC key­
board commands cannot be executed while a program is running. In 
this situation, you can press I PSE I to suspend program execution, type 
and execute your keyboard command, then resume the program with 
the I caNT I key (described next). (There are some keyboard commands 
which will not allow a program to be resumed.) 

I caNT I resumes program execution from the point where it was paused. 
It is also used like I ENTER I or I EXEC I to respond to a program prompt. 
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Softkeys 

@]ZQJ pauses program execution when the computer is doing an I/O 
operation. Press I C I/O 1 instead of IpSE 1 when the computer is hung up 
on an I/O operation, since IpSE 1 works only after the computer finishes 
the current program line. Pressing @]ZQJ cancels the I/O operation 
and pauses the program at the current line. 

I STOP 1 (I SHIFT ~@]ZQJ) stops program execution after the current line. 
Unlike I PSE I, you cannot resume execution of a program stopped with 
I STOP 1 by pressing I CONT I. To restart the program from the beginning, 
use the I RUN 1 key. 
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The ten keys labeled [ill through [E] (using the I SH I FT 1 key) and [E[] through [ill are 
defined under program control. The program may also display a label for each defined 
key. Pressing a defined key tells the computer to interrupt whatever it's doing and start 
running the designated part of the program. 

We call these keys "softkeys" because the program or "software" defines and labels them. 

With the KDB language extension binary loaded, softkeys can be used as typing aids. 
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