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This manual describes two utilities. The first is the Sort/ 
Merge utility that is capable of rearranging, deleting, and 
reformatting records in a disk or tape file. It can also produce 
sorted address files and merge a number of disk or tape files 
into a single file. The execution is initiated with the Command 
Line Interpreter (CLI) or the Batch monitor. The Batch 
monitor allows you to simulate a CLI session by grouping 
Batch commands in a file for later processing. Batch accepts 
job routines from a variety of devices and sends output to 
specified disk files or devices. For further information, see 
the RDOS/DOS Command Line Interpreter (DOC No. 069-
400015). 

The second utility, called the Vertical Format Unit (VFU), 
allows you to create and edit format control files for data 
channel line printers. Both utilities operate as processing 
programs under the Real-Time Disk Operating System 
(RDOS). Sort/Merge also operates under the Disk Operating 
System (DOS). 

Reading Path 
To use this manual properly, you will need some experience 
with the CLI. Review the RDOS/DOS Command Line In
terpreter (DOC No. 069-400015) if you are not familar with 
the CLI. You should also be familiar with a text editor. See 
the RDOS/DOS Text Editor (DOC No. 069-400016) or the 
RDOS/DOS Superedit Text Editor (DOC No. 069-400017). 

Manual Organization 
We have organized this manual as follows: 

Part I contains Chapters 1 through 3 and deals with the Sort/ 
Merge Utility. 

Chapter 1, "Introduction to Sort/Merge," introduces you 
to and gives you a general description of the functions of 
Sort/Merge. It also describes system preparations. 

Chapter 2, "Operating Procedures, " explains the command 
line format and command switches. It also explains the 
operations needed to complete a Sort/Merge procedure. These 
operations include specification of input, output, and control 
limits; keyfields; collating sequences; and work file usage. 

Preface 

Chapter 3, "Operating Cycles," describes the operating 
cycles of both sort and merge operations. 

Part II contains chapter 4 and describes the Direct Access 
Vertical Format Unit (DAVFU). 

Chapter 4, "Introduction to Direct Access Vertical Format 
Unit," introduces DA VFU. It explains in detail the operating 
procedures for creating, editing, loading, and displaying a 
. VF file. It also covers channels and indexing to channels. 

Appendix A, "Sort/Merge Error Messages," lists and defines 
Sort/Merge error messages. 

Appendix B, "Timing and Storage Considerations," describes 
timing and storage considerations for the Sort/Merge Utility. 

The following manuals are part of a series of books that 
document RDOS and DOS. 

Introduction to RDOS (DOC No. 069-400011) describes the 
fundamentals of using RDOS and summarizes the features, 
utilities, and capabilities of the operating system. 

Guide to RDOS Documentation (DOC No. 069-400012) 
describes all of the books that comprise the revised docu
mentation set for RDOS and DOS, and lists the previous 
books that each replaces. 

How to Load and Generate RDOS (DOC No. 069-400013) 
explains how to load, generate, and maintain RDOS. In
structions are provided for preparing hardware, program 
loading, initializing disks, installing the bootstrap root and 
starter system, tailoring, and system backup, among others. 

How to Generate Your DOS System (DOC No. 093-000222-
01) explains how to generate and maintain DOS. Instructions 
are provided for preparing hardware, initializing disks, in
stalling the bootstrap root and starter system, tailoring, system 
backup, and optimization, among others. 

RDOS/DOS Command Line Interpreter (DOC No.069-
400(15) discusses the user interface with the operating system. 
It covers the Command Line Interpreter (CLI) features and 
command mechanisms, as well as instructions on how to 
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use CLI commands. It also presents features and operation 
of the Batch monitor, a CLI utility. 

RDOS/DOS Text Editor (DGC No. 069-400016) documents 
how to load, use, and operate the single-user Text Editor 
(Edit) or Multi-user Text Editor (Medit) to create and edit 
text files. 

RDOS/DOS Superedit Text Editor (DGC No. 069-400017) 
introduces the commands and concepts of the Superedit Text 
Editor (Speed), which offers many powerful features for 
editing text. 

RDOS System Reference (DGC No. 093-400027) describes 
RDOS system features, system calls, and user device driver 
implementation for assembly language and high-level language 
programming. 

DOS Reference Manual (DOC No. 093-000201-03) discusses 
all features of DOS including system control, memory man
agement, and system calls for system programmers. 

RDOS/DOS User's Handbook (DGC No. 093-000105-04) 
summarizes the commands, calls, and error messages of 
RDOS and DOS, the Command Line Interpreter (CLI), the 
text editors (Edit, Medit, and Speed), the Batch monitor, 
and utility programs. 

RDOS/DOS Assembly Language and Program Utilities (DOC 
No. 069-400019) details the Extended Assembler (ASM), 
Macroassembler (MAC), Extended Relocatable Loader 
(RLDR and OVLDR), and Library File Editor (LFE) utilities 
that aid in programming. 

RDOS/DOS Debugging Utilities (DGC No. 069-400020) 
describes five utilities that assist you in editing, debugging, 
and patching programs-the Symbolic Editor (SEDIT), Sym
bolic Debugger (DEBUG), Disk Editor (DSKED), and Patch 
(ENPAT and PATCH). 

RDOS/DOS Backup Utilities (DOC No. 069-400(22) presents 
the features and operation of the utilities that perform disk 
and tape backup. These are BURST/TBURST, DBURST/ 
MBURSTIRBURST, DDUMP/DLOAD, FDUMPIFLOAD, 
and OWNER. 

Typesetting Conventions 
We use the following conventions for command formats in 
this manual: 

COMMAND required [optional] . . . . 

Where 

COMMAND 

required 

[optiona~ 

Means 

Enter the command or its accepted abbrev
iation as shown. Uppercase letters indicate 
the command mnemonic. 

Enter an argument such as a filename. Low
ercase italic letters indicate this argument. 

Required arguments also appear as: 

required1 I required2 

In this case, you may choose between the 
arguments. Do not type the vertical bar; it 
merely separates the choices. 

Brackets mean that you have the option of 
entering the argument indicated in lowercase 
italic letters. Command switches also appear 
in this format. Do not include the brackets in 
your code; they only set off the choices. 

Repeat the preceding entry or entries. The 
explanation indicates exactly what to repeat. 

Where this symbol appears, the process has 
continued without incident and you may now 
take the next action described. 

In examples of dialogue, we use: 

THIS TYPEFACE TO SHOW YOUR ENTRY 

and 

THIS TYPEFACE TO SHOW SYSTEM RESPONSES. 
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Additionally, we use certain symbols in special ways: All numbers are decimal unless we indicate otherwise; for 
example, to indicate octal 35, we use 358 , 

Symbol 

(CR) 

o 

CTRL-

(NL) 

R 

Means 

Carriage Return. Press the CR key on your 
keyboard. 
NOTE: If you have a D100, D200, or G300 
terminal, you should press the New Line key 
(NEW LINE) on your keyboard instead. 

Include a space at this point. We use this to 
clarify command lines in some cases. Nor
mally, you can see where you should put 
spaces. 

Depress and hold the Control key (CTRL) 
while you press the character that follows 
CTRL-. 

New Line. Press the NEW LINE key on your 
keyboard. 

RDOSIDOS Command Line Interpreter 
prompt. 

The keys defined as DEL and RUBOUT perfonn the same 
function. Depending on the console you are using, you will 
find one of these keys on your keyboard. In this manual, 
we use DEL to represent that function. 

The up arrow symbol (+) is also executed by different keys, 
depending on your console. You execute it by pressing either 
SHIFT-N or SHIFT-6. In this manual, we reference SHIFf-
6 to execute the up arrow symbol. 

We welcome your suggestions for the improvement of this 
and other Data General publications. To communicate with 
us, use the postpaid comment fonn at the end of this manual. 
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Chapter 1 

Introduction to Sort/Merge 

Sort/Merge is a disk-oriented utility that operates as a pro
cessing program under control of the Real-Time Disk Op
erating System (RDOS) and the Disk Operating System 
(DOS). The program runs on any Data General ECLIPSE® 
or NOV A ® system, in the background of an unmapped 
computer or in either partition of a mapped computer. The 
utility is executed using the Command Line Interpreter (CLI) 
or Batch monitor. It can also be executed through a user 
program. 

RDOS Sort/Merge performs the following functions: 

• Rearranges the records in a disk or tape file, 

• Deletes records from a disk or tape file, 

• Reformats the records in a disk or tape file, 

• Produces sorted address files for a disk file, 

• Merges disk or tape files into a single disk or tape file. 

Normally, records in output files produced by RDOS Sort/ 
Merge are exact images of records in the input file. A special 
feature of the utility, however, allows you to select portions 
of the input records for output. This feature permits you to 
generate a variety of different output files from a single 
input file. It can save you time by relieving the need to 
generate a unique input file for each desired output file. 

Another feature allows you to produce an indexed sequential 
keyed access list by generating an output file that contains 
pointers to the logical records of the input file and the key 
fields of those records. 

RDOS Sort/Merge has additional options that allow you to 
specify: 

Collating sequence order and type, 
Major and minor keys, 
Upper and lower bounds. 

Operation 
RDOS Sort/Merge accepts as input any sequential, random, 
or contiguous file containing fixed-length records in un
blocked format. Maximum record size is 512 bytes, and the 
default record size is 80 bytes. 

Only one input file can be sorted during a particular exe
cution, but up to six sorted files can be merged at one time. 

RDOS Sort/Merge requires the use of temporary workspace. 
You can control the amount of workspace, thereby increas
ing the efficiency of a particular execution. Workspace can 
be located on disk, tape, or both. If you choose not to control 
workspace, RDOS Sort/Merge does it automatically. 

RDOS Sort/Merge Functions 
The following section describes the different functions of 
the RDOS Sort/Merge program. 

Rearranging Records 
When RDOS Sort/Merge rearranges records, the order of 
the records in the output file is determined by the collating 
sequence that you have specified. You can specify ascending 
or descending ASCII, or a unique collating sequence. Figure 
1.1 illustrates how records can be rearranged. 

Input File Output File 

Figure 1.1 Rearranging records OG-09280 
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Deleting Records 
You can direct RDOS Sort/Merge to include certain records 
in the output ftle. The utility will not include any others. 
Figure 1.2 shows how,RDOS SortJMerge deletes records. 

Input File Output File 

Figure 1.2 Deleting records 00.()9281 

Reformatting Records 
Fields in an input record can be rearranged for records in 
the output ftle. Figure 1.3 illustrates how the fields are 
rearranged. 

Input File Output File 

Figure 1.3 Reformatting records 00.()9282 

Producing Address Files 
RDOS SortJMerge can produce an output file in which the 
records contain the relative record address of the records in 
the input file. Such an output file is called a tag file. Figure 
1.4 demonstrates how the RDOS Sort/Merge utility pro
duces address files. 

Input File Output File 

Figure 1.4 Producing address flies 00-09283 

Merging Files 
RDOS SortJMerge can combine up to six previously sorted 
input files into a single, sorted output file. Figure 1.5 shows 
how input files are combined. 

Output File 

Figure 1.5 Merging flies 00.()9284 

System Preparation 
Your computer system must be operating under the Data 
General Real-Time Disk Operating System (RDOS) and 
have at least a lO-Kword user program partition available 
to the ROOS Sort/Merge utility. The utility is supplied to 
licensed users in the form of an ROOS dump file containing 
relocatable binaries of the utilities mainline program and 
the overlays. 

The RDOS dump file contains the following modules: 

ROOSSORT.RB 
SORTG.RB 
SORTL.RB 
SORTM.RB 
SORTP.RB 
SORTT.RB 
MERGE.RB 
SORTE.RB 

Once you have loaded the dump tape on the disk, a relo
eatable load must be performed to link these modules to
gether into a save file and an overlay file. 

4 RDOS/DOS Sort/Merge and Vertical Format Unit Utilities 

,,--., 
( 



--

The load command is: 

RLDR RDOSSORT [SORTG SORTE, SORTP SORTM, t 
SORTL, MERGE SORTI] loadmaplL 

The current system library (SYS.LB) must be used, because 
RDOS Sort/Merge is a multitasking program, and the multi
tasking modules on mapped and unmapped RDDS systems 
are different. 

RDDSSDRT must then be patched using the patch file (refer 
to the RDDS monthly newsletter for further information). 

NOTE: Intermediate storage (also called work areas) is 
required for every sorting job. The storage can be assigned 
on the following devices: 

cassette tape units 
magnetic tape units 
fixed-head disks 
moving-head disks 
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Command Line Format 
You can execute RDOS Sort/Merge with a CLI command 
line entered through the operator console; with a BATCH 
job file; or with a user program. The CLI command line 
format is shown in Figure 2.1. Table 2.1 lists all of the 
switches available for use with the RDOS Sort/Merge utility. 

The BATCH command line is similar to the CLI command 
line in format. In the BATCH command line, however, an 
exclamation point appears before RDOSSORT, and the pound 
sign appears as the first character in continuation lines. 

RDOSSORT(/D)(/N)(/M) + 
INPUT FILENAME(/D) + 
(INPUT FILE 2) (INPUT FILE 3)+ 
(INPUT FILE 4) (INPUT FILE 5)+ 
(INPUT FILE 6)+ 
(OUTPUT FILENAME/O)+ 
KEY SPECIFIER 1 + 
(KEY SPECIFIER 2) + 
(KEY SPECIFIER 3) (KEY SPECIFIER 4)+ 
(KEY SPECIFIER 5) (KEY SPECIFIER 6)+ 
(KEY SPECIFIER 7) (KEY SPECIFIER 8)+ 
(OUTPUT FIELD 1) (OUTPUT FIELD 2)+ 
(OUTPUT FIELD 3) (OUTPUT FIELD 4)+ 
(OUTPUT FIELD 5) (OUTPUT FIELD 6)+ 
(OUTPUT FIELD 7) (OUTPUT FIELD 8)+ 
(WORK FILE 11W) (WORK FILE 21W)+ 
(WORK FILE 31W) (WORK FILE 41W)+ 
(SORTED KEY FILENAME/K)+ 
(LISTING FILENAME/L) + 
(SEQUENCE FILENAME/S). 
(RECORD SIZE/R). 
(LOWER LIMIT FILENAME/B)+ 
(UPPER LIMIT FILENAME/U) 

NOTE: Information contained in () is optional. Refer to Table 2.1 
for an explanation of switches. 

Figure 2.1 RDOS SORT/MERGE ell command line format 

Chapter 2 

Operating Procedures 

Switch Action 

Global Switches: 

/D Arranges key fields in descending ASCII collating 
sequence. 

/M Requests merge operation. 

/N Suppresses the listing of statistics. 

Local Switches: 

/B Names file containing lower field limit. 

/D 

/K 

/L 

/0 

/S 

/R 

/U 

IW 

Deletes input file after sort is completed. This switch 
is overridden if no output file is specified. 

Names file of sorted keys. 

Lists filename for sorting statistics. The listing is 
output to the console output device ($TTO or 
$TT01) by default. 

Names file of sorted data which is the output file. 

Specifies filename for non-ASCII collating se
quence. 

Gives the record size in decimal. 

Names file containing upper field limit. 

Specifies work or temporary files. Up to six files 
can be specified. 

Table 2.1 Sort/Merge switches 

Collating Sequence 

RDOS Sort/Merge uses ascending or descending ASCII col
lating sequences, or you can create your own collating se
quence. Data in key fields is compared, and the sequence 
of the data is determined according to the specific collating 
sequence. The default collating sequence is ascending ASCn. 
In this sequence the significant byte is the lowest numerical 
byte. You can make the highest numerical byte the significant 
byte by using the global switch ID. In straight numerical 
comparison, characters such as plus (+), minus (-), and 
exclamation point (!) have higher priority than the alphabetic 
characters. 
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You can use a filename followed by the local switch IS to 
indicate that a user-supplied collating sequence should be 
used. The file must contain the characters of the collating 
sequence in order of decreasing priority, and be terminated 
by a null character (CTRL-Z). This file need only contain 
the characters with which you are concerned, because all 
characters not specified are automatically given a lower 
priority. 

Suppose you want to collate a file so that the following 
characters are in order of descending priorities: alphabetic 
characters, numeric characters, a space or a dollar sign, and 
all remaining characters. The following command sequence 
creates a file named COLLAT, and specifies the collating 
sequence that we have described. 

XFERIA $TTI COLLAT (CR) 

ABC ... XYZ 0123456789 $ $ 

Terminate the command sequence by typing CTRL-Z, which 
appears on the screen as a second $. The file COLLAT can 
now be used within a sort or merge command line to specify 
a particular collating sequence. The command line 

RDOSSORT FILEIN FILEOUT/O COLLAT/S 

takes the records from the input file (FILEIN) and places 
them in the following order in the output file (FILEOUT): 

AA 
A1 
A$ 
BA 
B$ 
CA 
CC 

Key Fields 
You can determine the sequence of records in an output file 
by analyzing the characters that make up the control word 
for a record. RDOS Sort/Merge compares the data in the 
control word of each record in the input file to determine 
the sequence of records in the output file. 

The control word can be divided into as many as eight key 
fields. The frrst key field specified has the highest priority 
and is called the major key field. The remaining fields are 
minor key fields, and their priorities are determined by the 
order in which they are specified. Minor key fields are 
compared only when the comparison of the preceding key 
field results in an equal condition. 

Each key field can be contiguous to, separated from, or 
overlapping other key fields. Figure 2.2 shows the different 
ways that a key field can be structured. A key field can 
occur anywhere in a data record, but a given key field must 

, 

be located in the same relative position in each record of 
the input file. 

Data 

Data record 

Contiguous Key Fields 

Data record 

Separated Key Fields 

tt~d I Ket1 __ -_Data ___ J 
'Y" 

Data record 

Overlapping Key Fields 

Figure 2.2 Key field structures 

Input/Output Control Field 
Specifications 

10-00521 

Key field specifiers 1 through 8 govern the operation of the 
RDOS SortIMerge utility. At least one of these key specifiers 
must be present for any sort or merge operation. The other 
seven are optional. 

The format of a key field specifier is: 

(starting byte number). <field length) 

For example, the following key field specifier~.10, 18.4, 
and 103 . I-indicate that there is a 10-byte key in positions 
6 through 15, a 4-byte key in positions 18 through 21, and 
a single-byte key at position 103. 

Output field specifiers 1 through 8 control the format of the 
records in the output file (if one is specified). All eight 
output field specifiers are optional. 

When output field specifiers are not used, RDOS Sort/Merge 
defaults and outputs the complete input record to the output 
file. The format of an output field specifier is: 

(starting byte number):<field length) 
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For example, the following output field specifiers-l :30 and 
50:64-indicate that the output record will be 94 bytes in 
length, made up of a 30-byte field from positions I through 
30 of the input record and a 64-byte field from positions 
50 through 113 of the input record. 

When specifying either key field specifiers or output field 
specifiers, you must meet the following conditions. 

1. The starting byte number must be less than or equal to 
the size of a record. 

2. The field length must be in the range of 1 to 64. 

3. The starting byte number plus the field length must not 
be more than the record size plus 1. 

4. There must be no fewer than one and no more than eight 
key field specifiers. 

A maximum number of eight output field specifiers can be 
used. If output field specifiers are not present, the complete 
input record is output. In addition, the key field specifiers 
and output fields can be separated, contiguous, or overlapping. 

Control Limit Specifications 
To select certain records from an input file you must specify 
upper and/or lower limits for the major key field. You can 
specify the upper and lower limits in the command line by 
inserting the name of the files in which the limits are contained, 
followed by the appropriate local switch. These files must 
be as long as the major key field specified. The upper and 
lower limit file names specified in the command line can 
be the same if you want to extract only those records that 
match the limit file contents exactly. Limit files can be 
produced under program control or from the operator console. 

Deleting Records 
You can mark records to be deleted from a file by setting 
the first word of the record to zero. The maintenance program 
that wants to delete records only needs to mark them for 
deletion; the next operation of the RDOS Sort/Merge utility 
on the file removes the inactive record. 

Work File Usage 
During a sort operation, up to six work files can be used 
by the RDOS Sort/Merge utility. These files are created in 
the disk partition in which the utility is operating and are 
named SORTW1.TP, SORTW2.TP, ... , SORTW6.TP. 

You can use other disks in the system by specifying alternative 
work files. These files must be specified in the order of 
their level of activity. Because the level of activity is not 
uniform, you must consider work file activity when specifying 
alternative work files. The level of activity is: 

Work File I 
Work File 4 
Work File 2 
Work File 5 
Work File 3 
Work File 6 

For example, using three disks, you might specify work 
files as: 

OPO:OIW WORK2IW WORK31W 021 :OIW (CR) 

If the system contains only a dual-disk unit, you should 
specify alternative work files so that: 

1. The first three work files are not on the same disk unit 
as the input file. 

2. The last three work files are on the same disk unit as 
the input file. 

When the system contains only a dual-disk unit, you should 
specify alternative work files as follows (assuming that DPO 
is the current partition): 

INPUT OP1 :W11W OP1 :W21W OP1 :W31W WORK41W + 
WORK51W WORK61W (CR) 

Note: Magnetic tape cannot be used for work files. 
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Sort Operating Cycle 
This section lists and describes the steps taken by RDOS 
Sort/Merge when working with data files in sort mode. 

1. RDOS Sort/Merge reads a data record from the input 
file. This input file must be disk resident if you desire 
a sorted output file. 

2. RDOS Sort/Merge checks the first word of the data record 
for a nonzero value. When it finds a zero value, RDOS 
Sort/Merge assumes the record is not active in the data 
file and bypasses it, going to step 1 again to read another 
record. 

3. RDOS Sort/Merge checks the key field against upper 
and lower limit bounds (if they have been specified) to 
see whether the record is to be included in the sort op
eration. 

4. If the record is to be sorted, the utility builds a work 
record in which the first word specifies the relative record 
number within the input data file. The remainder of the 
work record is formatted according to key field speci
fications. RDOS Sort/Merge extracts the key fields from 
the input file record and translates them, using appropriate 
collating sequence. The format of the work record is 
important because it controls the order of sorting oper
ations. 

For example, with the input record format shown in Figure 
3.1 assume the key field specifiers are as follows: 

The contents of positions 76 through 80 in the input record 
are the primary key field. 

The contents of positions 6 through lOin the input record 
are the secondary key field. 

Data I Key Field 2 I Data I Key Field 1 I 

Figure 3.1 Input record format OG-09285 
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The work record built is shown in Figure 3.2 

Relative Record 
Number Key Field 1 Key Field 2 

Figure 3.2 Resulting work record OG-09286 

5. The RDOS Sort/Merge utility builds these work records 
in main memory until it is filled. The utility then sorts 
these records in memory and writes them out to a work 
file. The sort operation is in ascending or descending 
order, in the collating sequence that you have defined. 
These core loads of work records are written to one of 
three work files as shown in Table 3. 1. 

Work File 1 Work File 2 Work File 3 

Core load #1 Core load #2 Core load #3 

Core load #4 Core load #5 Core load #6 

Core load #7 Core load #8 Core load #9 

Table 3.1 Core loads of work records 

6. RDOS Sort/Merge then merges these work files to produce 
a single work file of work records in sorted order. The 
utility builds this single work file by gradually reducing 
the number of core loads present in the work files. It 
merges core loads 1, 2, and 3 and stores the output in 
work file 4. It then merges core loads 4, 5, and 6 and 
stores the output in work file 5. This continues until the 
contents of work files 1, 2, and 3 are merged and transferred 
to work files 4, 5, and 6. Work files 1, 2, and 3 are 
deleted and the above operation is again performed, with 
work files 1, 2, and 3 receiving the merged output. This 
series of operations continues until a single work file is 
produced. 

7. The utility now produces a sorted output file and a sorted 
tag file. 

a. To produce a sorted output file, RDOS Sort/Merge 
reads records from the input file in the order specified 
by the sorted work file. The record is either completely 

RDOS/DOS Sort/Merge and Vertical Format Unit Utilities 11 



written out to the output file or selected parts of the 
input record (output control field specifiers) are written 
out sequentially to the output file. 

b. RDOS Sort/Merge retains the sorted work file for the 
user. This tag file is in the same format as the work 
file specified in step 5 above. 

Merge Operating Cycle 
This section lists and describes the steps taken by ROOS 
Sort/Merge when working with data files in merge mode. 

1. The RDDS Sort/Merge utility reads a data record from 
each of the merge input files. These input files can be 
either disk or tape files. 

2. The utility extracts the key fields from each record and 
translates them, using the appropriate collating sequence. 
It then compares these record key fields to find the lowest 
order key field. 

3. Once the lowest order key field is found, this record is 
output to the merge output file in total, or the specified 
output key fields are extracted from the input record and 
are output to the merge output file. 

4. RODS Sort/Merge reads a data record from the input file 
to replace the record just written to the merge output 
file, and then the utility returns to step 2. This loop 
continues until all input records have been read and written 
to the merge output file. 
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Format Utilities 
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-- Chapter 4 

Introduction to Direct Access 
Vertical Format Unit 

The Vertical Format Utility (VFU) allows you to create and 
edit format control files for data channel line printers which 
have the Direct Access Vertical Format Unit option installed. 
These resulting files may then be loaded into the printer's 
memory, which sets up a specific format for that printer. 
Three settings are available for the printer forms in each 
command line: tab stops, form length (in lines), and multiple 
line-number/channel-number pairs. 

The VFU performs the following functions: 

• Creates files (always appending the. VF extension to the 
specified filename). 

• Displays page format settings specified in . VF files. 

• Edits existing . VF files. 

• Loads an existing . VF file into the printer's memory. 

The VFU enables and disables access to the printer's memory 
through user programs. While the utility is running, it disables 
spooling. (The spooling mechanism diverts output for a slow 
output device to a temporary disk file.) Upon completion, 
VFU restores the prior state of spooling (enabled or disabled). 
The page format of the printer can be changed by loading 
a new . VF file. The printer returns to the default format if 
power to the printer is cycled (turned off and then on again). 

Command Line Format and 
Description 
To access the Direct Access Vertical Format Unit (DA VFU), 
you must execute the VFU command, followed by a global 
switch. Switches inform the utility which function you want 
to use. All switches, except the global switches IA and ID, 
must be followed by a new or existing VFU filename. The 
I A and ID global switches enable and disable access to 
DAVFU memory commands, and must be followed by a 
line printer filename. 

The access switches must be used alone in a command line. 
The create, edit, load, and display switches, however, can 
be combined in a single command line. When a command 
line contains more than one switch, the create and edit 
switches are processed first, followed by the load and display 
switches. 

Every time a DA VFU file is created, the extension . VF is 
attached to the filename. However, you do not need to 
specify the extension in a VFU command line. The format 
of a VFU command line is: 

VFU/[switches ]vfu-filename 
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Table 4 .1 lists all of the switches and their meanings. Global 
switches follow the command name and local switches fol
low the argument. 

Switch 

Global Switches: 

IA 

IC 

10 

IE 

IL 

IS 

N 

IX 

Local Switches: 

/L 

Action 

Allows user programs to access the line 
printer'S memory. This switch is used without 
an argument. 

Creates a VFU file. The utility asks questions 
about the tab and VFU control that you want 
in a specific .VF file. 

Disables user program access to the printer's 
memory. This switch is used without an ar
gument. 

Edits an existing VFU file. VFU allows you 
to set or clear tab stops and VFU control 
entries. 

Prints page format settings of an existing. VF 
filename on $LPT. 

Secondary printer. Loads into or lists on 
$LPT1, depending on other switches. 

Displays the current page format settings of 
a .VF file on the console. 

Loads filename into the primary memory of 
the line printer ($LPT). You can omit all 
switches to do this. 

Sends page format settings list for filename 
to this file. 

Table 4.1 YFU command switches 

Creating a Vertical Format File 
To create a Vertical Format (. VF) file you must use the IC 
switch in the command line. Once the utility recognizes this 
switch, it responds by creating filename. VF. 

VFU continues with the following questions and directions. 

TAB CONTROL: 
WANT STANDARD TABS (EVERY 8 COLUMNS)? 
ENTER YIN = =) 

Type Y if you want standard tab stops with intervals of 
eight spaces beginning at 0 and continuing with 7, 15, 23, 
up to column 127. The utility continues with the question 
on VFU control. 

Type N if you want to set your own tab stops. The utility 
now asks y6u to enter the specific column numbers to be 
set. /\ 

ENTER COLUMN NO. (1-132) OR CR = =) 

Type the number of each column at which you want a tab 
stop, followed by a Carriage Return «CR». Press the Carriage 
Return key by itself when all tab stops are set and you are 
ready to continue with the file. 

VFU CONTROL: 
WANT STANDARD (11 INCH)? 
ENTER YIN = = ) 

Type Y if you want the standard II-inch form length (66 
lines). The standard form length sets line 1 to channell, 
indicating the top of the form, and sets line 63 to channel 
12, the end of the form. A .VF file is now complete and 
is written to disk. 

Type N if you want to set your own form length. Continue 
with the next direction. 

ENTER FORM SIZE IN LINES (1-143) = =) 

Type' a number between 1 and 143 representing the total 
length of the form. If the number is greater than the maximum 
allowed, the direction is repeated. 

ENTER LINE NUMBER OR CR = =) 

Type the line numbers to which you want to direct the 
printer. Setting channels in response to the next direction 
allows the printer to start printing information at a specific 
position on your form. When you do not specify any line 
numbers, the default sets line 1 to channell and the line 
number indicated in the previous question to channel 12. 
Press the Carriage Return key by itself to continue. 

ENTER CHANNEL NO. (1-12) = =) 

Type the channel number that you want associated with the 
line number you gave in response to the last direction. 
Channel 1 always indicates the beginning of the form, and 
channel 12 always indicates the end of the form. Channels 
2 through 11 can be used to instruct the printer to stop at 
a specific line and do not have to be set in numerical order. 
The utility continues to ask for line and channel numbers 
until you press the Carriage Return by itself. 
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You have created a complete. VF file which has been written 
to disk. Figure 4.1 is a flowchart for the process of creating 
a .VF file. 

Tabs set at 
every eighth 
column. 

No 
Enter column 
numbers. Press 
Carriage Return. 

>-....:N~o~... Enter form 

Form length = 66 line 

CH1= line 1 
CH12= line 63 

Figure 4.1 Creating a • VF file 

length (lines). 

Enter line 
number. 

Enter channel 
number. 

10-00523 

The following sequence creates a VFU file called 
PAYROLLl.VF. 

R 
VFU/C PAYROLL 1 
DATA CHANNEL LINE PRINTER 
FORMAT CONTROL PROGRAM 
CREA TlNG PAYROLL 1. VF 
TAB CONTROL: 
WANT STANDARD TABS (EVERY 8 COLUMNS)? 
ENTER YIN = =) N 
ENTER COLUMN NO. (1-132) OR CR = =) 3 
ENTER COLUMN NO. (1-132) OR CR = =) 9 
ENTER COLUMN NO. (1-132) OR CR = =) 16 
ENTER COLUMN NO. (1-132) OR CR = =) 28 
ENTER COLUMN NO. (1-132) OR CR = =) 50 
ENTER COLUMN NO. (1-132) OR CR = =) 
VFU CONTROL: 
WANT STANDARD (11 INCH)? 
ENTER YIN = =) N 
ENTER FORM SIZE IN LINES (1-143) = =) 44 
ENTER LINE NUMBER OR CR = =) 1 
ENTER CHANNEL NO. (1-12) = =) 1 
ENTER LINE NUMBER OR CR = =) 4 
ENTER CHANNEL NO. (1-12) = =) 2 
ENTER LINE NUMBER OR CR = =) 9 
ENTER CHANNEL NO. (1-12) = = ) 3 
ENTER LINE NUMBER OR CR = =) 41 
ENTER CHANNEL NO. (1-12) = =) 12 
ENTER LINE NUMBER OR CR = =) 
R 

Displaying a VFU File Setting 
File settings can be displayed in various ways, depending 
on the switches specified. These switches are listed in Table 
4.2. 

Switch 

Global Switches 

IL 

us 

N 

Local Switches 

IL 

Action 

Displays the settings of vfu-filename on the 
first line printer. 

Displays the settings of vfu-filename on the 
secondary line printer. 

Displays the settings of vfu-filename on the 
console. 

Sends the settings to the file named. (This 
switch overrides the global IL.) 

Table 4.2 File setting switches 
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VFU displays the tab-stop and VFU channel settings or 
sends them to the specified fIle. It shows line-number/channel 
settings in the form n-c, where n is the line number of a 
setting and c is the channel number of a setting. When you 
default during the process of creating a fIle-thus specifying 
II-inch forms--VFU channels would be: 

1-1 63-12 

Editing a VFU File 
When you specify a display option along with the switch 
IE, the current settings in vfu-filename will be displayed, 
and VFU will then enter its editing mode. Now you can 
edit the VFU fIle by answering the following questions: 

TAB CONTROL: 
ENTER COLUMN NO. (1-132) OR CR = =) 

Type the column number at which you want to set a new 
tab or clear an old tab, and press the Carriage Return «CR». 

ENTER SET(S) OR CLEAR (C) = =) 

Type S to set a tab at the column number specifIed in the 
previous step or C to clear a tab at this column. The utility 
returns to .the fIrst question again; this loop continues until 
you type a Carriage Return by itself. 

VFU CONTROL: 
ENTER LINE NUMBER OR CR = =) 

Type the line number of a channel that you wish to set or 
clear, and then press the Carriage Return. VFU continues 
with the next direction. 

ENTER CHANNEL NO. (1-12) = =) 

Type the channel number associated with the line number 
(for Set) or the channel number that is already associated 
with the line number (for Clear). The utility continues with 
the following direction. 

ENTER SET (S) OR CLEAR (C) = =) 

Type S to set a new channel and type C to clear an existing 
channel setting. These fInal three steps are repeated until 
you respond to the direction about the line number by pressing 
a Carriage Return. 

VFU now updates the existing vfu-filename with the new 
setting and displays the new settings on the display fIle you 
specifIed. 

Following is an example of the commands needed to display 
and edit the VFU fIle PA YROLLl. VF. 

R 
VFUN/E PAYROLL1 
DATA CHANNEL LINE PRINTER 
FORMAT CONTROL PROGRAM 
PAYROLL1.VF 09128181 10:08:27 
TAB STOPS: 
3,9,16,28,50 
VFU CHANNELS: 
1-1,4-2,9-3,41-12 

EDITING PAYROLL 1. VF 
TAB CONTROL: 
ENTER COLUMN NO. (0-132) OR CR = =) 8 
ENTER SET(S) OR CLEAR(C) = =) S 
ENTER COLUMN NO. (0-132) OR CR = =) 9 
ENTER SET(S) OR CLEAR(C) = =) C 
ENTER COLUMN NO. (0-132) OR CR = =) 
VFU CONTROL: 
ENTER LINE NUMBER OR CR = =) 14 
ENTER CHANNEL NO. (1-2) = =) 4 
ENTER LINE NUMBER OR CR = =) 
PAYROLL1.VF 09128181 10:15:37 
TABSTOPS: 
3,8,16,28,50 
VFU CHANNELS: 
1-1,4-2,9-3,14-4,41-12 
R 

Accessing the Printer's Memory 
User programs can access the printer's memory directly 
to change tab and VFU settings after you type VFUI A or 
VFU/A/S for the second printer. The printer memory is 
unprotected until you load a VFU fIle or disable access with 
VFU/D or VFU/D/S. 

The following sequence enables and then disables access to 
the printer's memory with the program INVOICEAPR.SV. 

R 
VFUlA 
DATA CHANNEL LINE PRINTER 
FORMAT CONTROL PROGRAM 
ENABLING ACCESS TO PRINTER 
CONTROL MEMORY 
R 
INVOICEAPR 

R 
VFUlD 
DATA CHANNEL LINE PRINTER 
FORMAT CONTROL PROGRAM 
DISABLING ACCESS TO PRINTER 
CONTROL MEMORY 
R 

Loading a File 
Into the Printer's Memory 
To load a fIle into the printer's memory you must type VFU 
filename or VFU/X filename. The fIle will be loaded to the 
fIrst data channel line printer with these two commands. 
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You can also use the IS switch, which will load the file to 
the secondary data channel line printer. VFU then displays 
the following message: 

DATA CHANNEL LINE PRINTER FORMAT 
CONTROL PROGRAM 
PREPARE TO LOAD PA YROLL 1. VF 
WAIT UNTIL OUTPUT TO THE PRINTER HAS COMPLETED. 
MAKE SURE THE PRINTER IS READY AND ON-LINE. 
STRIKE ANY KEY WHEN READY. 

When you press a key and the printer is ready, VFU disables 
spooling and transfers the VFU file into the printer's memory, 
after which the previous spooling state is restored. You can 
then print files using the page format control specified by 
the VFU file. 

The command 

VFU PAYROLL 1 

loads the VFU file PA YROLLl.VF into the printer's memory. 
Loading the DA VFU does not provide automatic forms in
dexing to the selected channels. This is done with an additional 
2-byte command sequence discussed in the next section. 

Indexing to Selected Channels 
The DAVFU-controlled forms indexing feature is a flexible, 
runtime-selectable feature consisting of a 2-byte command 
sequence. These two bytes must be preceded by a line ter
mination character (Form-Feed or Carriage Return) for proper 
operation. The format of the control sequence is: 

(022 ) (control byte) 

The DA VFU control sequence can be followed by any com
bination of printable characters, the horizontal tab character, 
and line terminators. The control byte allows the selection 
of indexing to any of 12 channels or the skipping of up to 
15 lines. The format of the control byte is: 

o 234 

CS = 0: 

CS = 1: 

Control Select (CS) 

Skip to channel n + 1, where n is the channel 
number minus 1 , in the range between 0 and 11 
(decimal). 

Skip n lines, where n is in the range between 0 
and 15 (decimal). 

Tables 4.3 and 4.4 list the DAVFU control byte codes. 

Channel Binary 

01000000 

2 01000001 

3 01000010 

4 01000011 

5 01000100 

6 01000101 

7 01000110 

8 01000111 

9 01001000 

10 01001001 

11 01001010 

12 01001011 

Control Code 
Octal Decimal 

100 64 

101 65 

102 66 

103 67 

104 68 

105 69 

106 70 

107 71 

110 72 

111 73 

112 74 

113 75 

ASCII 

@ 

A 

B 

c 

o 

E 

F 

G 

H 

J 

K 

Table 4.3 DAVFU control byte codes for skip to channel 
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