ABSTRACT
The Library File Editor is a utility program used to analyze the contents
of a library file, to list titles in a library file, to merge libraries, to up -
date libraries, to extract logical records from a library file, and to create

new libraries selected from contents of system library files or written by
the user.
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CHAPTER 1

USE OF THE LIBRARY FILE EDITOR (LFE)

The Library File Editor provides a means of updating and interpreting library files.
A librag file (also called library) is comprised of a set of relocatable binary files
(produced by the Extended Assembler or by the Macro Assembler) that is denoted
by special beginning and ending blocks. For example,

r-LIBRARY START BLOCK

progi. RB

prog,. RB
LIBRARY END BLOCK

] ]

where each prog.RB  represents one of a set of relocatable
binary programs.

o]

Library START and END blocks are described in the Extended Relocatable
Loaders Manual (093-000080). Library tapes are supplied with the DGC opera-
ting systems and with subsystems such as ALGOL and FORTRAN,

The LFE allows the user to analyze the contents of a library file, to list titles in a
library file, to merge libraries, to update libraries, to extract logical records from
a library file, and to create his own library files, selected from the contents of Sys-
tem library files or written by the user. The LFE is of special importance in crder -
ing and reordering of relocatable programs in a library file, since the order in which
the programs appear determines which programs will be loaded. This is because of
the mechanism employed by the relocatable loader when it operates on library files.

Selection of any program for loading is triggered by the occurrence of a global entry
within the program that resolves an external declaration within a previously loaded
program. This means that if program A on library file 1 has been loaded and con-
tains a call to program B on library file 1, then B must be located physically after

A on the file in order to be loaded. If there are no unresolved external symbols de-~
fined as entries in the relocatable binary program and thus no calls to the program,
the program is not loaded. See the Extended Relocatable Loaders Manual, 093-000080,
for additional information on selective loading of library routines.

In some cases it may be necessary to provide two or more copies of a given program
on a library file to insure proper referencing, For example:
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Program A calls—B calls =C calls A

(Assume that C follows A in the librarv file.) If a previously loaded program has
called A, then A, Band C are loaded via the standard mechanism. However, if a
previously loaded program has called B, then only programs Band C would be
loaded. For this case, a second copy of program A should be placed after program
C. One of the LFE commands, Analyze (A), allows the user to detecrmine whether
the programs on the file are the proper sclection and in the correct order for his
purposes, since the command causes listing of global declarations of the library file.

The LFE is supplied in three forms for stand-alone operation: absolute binary
(tape 091-000057, relocatable binary (tape 089-000081), and corc image files on
cassette and magnetic tape. The core image form is included on a master tape for
stand-alone system operation from cassectte or magnetic tape. The LFE is supplied
as a dump tape under RDOS (tape 088-000031).

All forms of the LFE operate in nearly identical fashion, their principal differences

1 ~ i Al FiA 0
being the ways in which they communicate with the operator (error messages,

operator cues, command format, etc.)

The Stand-alone Operating System LFE is described in Chapter 2, and the RDOS
LFE is described in Chapter 3.

The terminology used to describe the relocatable binaries that make up a library
is as follows:

logical record = A relocatable binary record contained within
a library is <alled a logical record.

binary - Outside the library file, the relocatable binary
may be a separate file called a binary. A binary
may be produced by extracting one or more relo-
catable binary records from a library or can be
the output of an assembly.

update - A binary that is to be inserted into a library,
either to replace a current logical record or
to create a new logical record, is called an
update,
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CHAPTER 2

STAND-ALONE OPERATING SYSTEM LFE

The Stand-alone Operating System LFE is supplicd in the following forms:

Tape 091-000057 - Absolute binary tape for paper tape configurations that
use the absolute binary loader.

Tape 089-000081 - Relocatable binary tape for SOS configurations that
use the relocatable binary loader.

Users having SOS cassette or magnetic tape systems are supplied with system
programs on cassette or magnetic tape in both relocatable binary and core image
format, The core image LFE' can be loaded with the core image loader.

For further information on loading LTL, see the appropriaic manuai: Binary Loader
093-000003; Extended Relocatable Loaders 093-000081; Stand-alone Operating
System 093-000062.

OPERATION

When either tape 091-000057 or 089-000081 is loaded with the appropriate loader, the |
LFE issues the prompt LFE and the user types a command string. 'The user types in
command strings on the console keyboard. Error, caution, and prompting messages
are issued by the LFE to the console output.

COMMANDS

Kez Letters

Each command string begins with a key letter that indicates to the LFE what operation
is to be performed on the arguments that follow the key letter. The following table
lists the key letters and the commands they represent:

Key Letter Command
A Analyze a set of library files and/or binaries,
or analyze selected records in a library,
D Delete logical records from a library.
I Insert binaries into either a new or an existing
library,

Merge a library and binaries to form a new library,
R Replace logical records in a library with new binaries.
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COMMANDS (Continued)

Key Letters (Continued)

Key Letter Command
T List titles in a set of libraries or binaries.
X Extract specific logical records from a library.

Command String Structure

A command string begins with a key letter followed by arguments. Arguments can be
either device names or logical record names, Arguments are separated by at least
one space; additional spaces are ignored.

An argument may have one or two switch options. A switch is indicated by a / following
the argument; the / is immediately followed by a letter or a number.

Each command string is terminated by a carriage return ( ) ). Command strings can
be extended beyond one line by typing SHIFT N (t ) immediately before the carriage
return. The teletypewriter echoes a carriage return/line feed and the command string
can be continued. Only one key letter is permitted per command string.

Typing control A at any time aborts the current operation and causes the LFE to output
| the prompt LFE.

Typical command string structure is:

key letter  devicename/switch recordname

Device Names

The following device names are recognized by the stand-alone LFE:

Device Name  Device Description

$TTP Teletype punch output
$TTO Teletype printer output
$TTI Teletype keyboard input
$LPT Line printer output
$PTR Paper tape reader input
$PTP Paper tape punch output
$TTR Teletype reader input
CTx:yy™ Cassette tape drive
MTx:yy* Magnetic tape drive

x stands for a number in the range 0 - 7 representing the tape drive selected;
yy stands for a number in the range 0 - 99 representing the tape file selected.
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COMMANDS (Continued)

Record Names

Record names are those names assigned to relocatable binary records by the . TITL
pseudo-op. Only the first five characters in a record name are meaningful.

Switches

Arguments may be modified by switches. A switch is indicated by a right slash ( /)
followed by either a letter or a decimal digit. A blank space between the switch indi-
cator / and the argument it modifies is optional, However, no space is permitted

between the slash and the letter or number following.

Numeric Switches

Nh1imerie awitcheo o
LyUlilnv L i W Ul AW h A

peated. For example:
SPTR/2 )

is equivalent to $PTR $PTR. A numeric switch of one (/1) is the same as no switch.
Numeric switches will be indicated by /# in the descriptions of specific commands.

If two numeric switches are associated with an argument, only the more recent one
will be accepted. For example, $PTR/3/2 is equivalent to $PTR/2.

Letter Switches

Letter switches have distinct meanings that depend upon the arguments they modify
and the command string in which they are found. All allowable letter switches will
be explained in the descriptions of specific command functions.

Arguments having switches /I (input library), /L (listing switch) or /O (output switch)
can be situated anywhere in the command string following the key letter.

Command String Correcticns

An entire command string can be deleted by typing SHIFT L (\). Single characters in
a command string can be deleted by depressing RUBOUT. The most recently entered
command string character will be deleted each time RUBOUT is depressed, and the
back arrow " = " will be printed once per deletion. If the first character in a com-
mand string is deleted, the standard prompt LFE will be printed, indicating that the
program is ready to accept a new command string. For example:

D $PTR — ~— <« is equivalent toD $ .
D $PTR = ~— <« — < — deletes the entire command string, causing the prompt
LFE to be output.

2-3



COMMAND DESCRIPTIONS

Following are definitions and descriptions of each of the Library File Edit commands.
Extra switches not specified in the format are generally ignored. Optional switches
and arguments arc enclosed in square brackets in the specification of command string

format,
Command:

Purpose:

Analyze (A)

The Analyze command itemizes the global declarations of a library file,
of specific logical records within a file, or of single relocatable binary
records. Records are analyzed in the order of their appearance during
the serial scanning of the input.

An analysis produces the following output:

]..

Listing of all global declarations (symbol, symbol type, and
flags).

Cross-reference of all external records in the file called by

e * - kS e 4 y

each analyzed record.

Title of the module containing each external record referenced
by the analyzed record.

Count of ZREL and NREL locations required by each analyzed
record.

At the end of a library analysis a total count of all needed ZREL and NREL
locations is given. (The total count given after a single binary analysis
is the same as the count named in 4 above. )

Symbol types are:

T
ED

EN
EO
D
N

- Title of record
- Entry Displacement (must be referenced by an external
displacement. )

- Entry Normal (must be referenced by an external normal)
-  Entry Overlay (must be referenced by an external normal)
-  External Displacement

-  External Normal

Each entry containing either a definition error or phase error is also
flagged. Symbol flags are:

M

- Multiply defined entry (note that symbol definitions must be
unique in their first five characters).
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Analyze (A) Command (Continued)

Format:

Switches:

Examples:

U

- Undefined entry (an external normal or external
displacement references an undefined entry).

- Phase error (an external normal or external dis-
placement whose entry was defined before the
external reference).

A [listingname/L] inputname [/B] [/#]...[recordname [/R]...

where:

/B

/L

/R

/#

listingname is the name of the device used to output the
analysis;

recordname specifies a particular logical record in
the input library to be analyzed,

Binary record switch, indicating that one or more bi-
nary records is to be read on the input device, Absence
of /B in the inputname indicates that one or more
libraries will be read.

Listing switch, indicating that the listingname device will be used
to output the analysis. Absence ofthis switch causes output to the
$TTO by default,

Record switch, the logical recordname preceding the

QWH'(‘h will be 9119]\7'79('] to the exclusion o the other

logical records in the hbrary.

r-h

Number switch, indicating how many binary records or
libraries will be read.

A $TTO/L $PTR ABC/R )

causes logical record ABC, in a library loaded on the
high speed reader, to be analyzed. The analysis will
be output on the TTY printer,

A $PTR ABC/R CDE/R )

causes logical records ABC and CDE, in a library loaded
on the high speed reader, to be analyzed, The analysis
will be output on the TTY printer by default.
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Analvze (A) Command (Continued)

Output: The following is a sample of output cercrated by the A Command,

LFE A SPTR STTO/L

LOAD $PTR, STRIKE ANY KEY.

T RESID
EN RBIN
EN RLIN
EN WRIB
EN WRLI
ED RTRN ovLal OVLA2
ED SAVE OVLAl oviaz2
ED STBT OVLAl OVLA2
ED LDBT ovLal OVLA2
ED K39 OVLA2
ED K10 ovLaAa2

U N BEND

U N BTAB

U N RLOC

U N 0VLA3
N 0VLA2 ovVLZ2
N OVLAIl OVL1

PAGE ZERO RELOCATABLE DATA = 080166
NORMAL RELOCATABLE DATA = 801708

T OVLI

EO OVLAl RESID
P D STBT RESID
P D LDBT RESID
P N RTRN RESID
P N SAVE RESID

PAGE ZERO RELOCATABLE DATA = 200000
NORMAL RELOCATABLE DATA = @88336

T O0OVL2 -
EO0 OVLA2 RESID -
P D LDBT RESID
P D STBT RESID
P D K30 RESID
P D KIi@ RESID
P N RTRN RESID —
P N SAVE RESID

NORMAL RELOCATABLE DATA = 098322

TOTAL ZREL COUNT: 080166
TOTAL NREL COUNT: 882560

PAGE ZERC RELOCATABLE DATA = 000009 }

||

Title
Entry Overlay

External Displacement

External Normal

Locations Co(mt
for OVL2

Total Locations Count



Command:

Purgose:

Format:

Switches:

Example:

Delete (D)
To delete one or more logical records from a library.

D inputname/I outputname/O recordname [recordname ... ]

where: inputname is the name of the device containing the
library whose selected logical recordname (s) will
be deleted;

outputname is the name of the device which will
produce the new library,

/1 Input library file switch specifying the device which
will read the existing library,

/0 Output library file switch naming the device which
will produce the new library.

D $PTR/I $PTP/O ABC DEF )
causes logical records ABC and DEF to be deleted

from the input library file, with the resulting li-
brary output on the high speed punch,
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Command:

Purgose:

Format:

Switches:

Examgles :

Insert (1)

To insert binaries into an existing library or to crzate a new

library.

I [inputname/I] outputname/O [insertname [/#]...]

where:

/1

Vii:

/0

/A

/B

[recordname/A insertmame[/#]...]...
[recordname/B insertname[/#]...]...

inputname is the name of the device to read in the
existing library;

outputname is the name of the device producing the
new library;

insertname is the name of the device reading in the
binaries which are to be inserted;

recordname is the name of the logical record (in
the existing library) before or after which the in-
sertions will occur.

Input switch, labeling inputname. If no inputname
argument is specified, no logical record names
may appear and all updates are read in the order
given to become the new library file.

Numeric switch indicating the number of binaries
which will be inserted.

Output switch identifying the outputname device,

After switch naming the logical recordname after
which insertions will occur.

Before switch naming the logical recordname before
which insertions will occur.

When a record specified by an A or B switch is recched, a
prompting message nar:ing the logical record will be issued
before any updates are accepted.

I $PTP/O $PTR/3 )

causes three relocatable binary records mounted
on the high speed reader to be punched as a library
file by the high speed punch.
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Insert (I) Command (Continued)

Caution:

I MTf:3/1 $PTP/O $PTR )

causes one relocatable binary record from file number 3 on mag-
netic tape drive number 0 to be added to the beginning of a library
file, with the new library file punched on the high speed punch,

I $PTR/1 $PTP/O M/A $PTR )

causes a library to be updated with binaries. If the input library
consists of logical records L, M, a:d N, and the update record is
Q, Q is inserted after record M. The result is an updated library
consisting of records L, M, Q, and N. The new library is punched ;
on the high speed punch, and the high speed reader is the single
input device.

If [ insertname [ /#] ...] is used with no p receding recordname, all
+1a s

.
updates read in via this device will be inserted at the beginning of the

new library file,

If inputmame is the same as insertname, the input library master must
be reread from the beginning of the file after insertion has occurred.
Logical records which were read before insertion will be ignored.

All the insert options ( /A, /B, etc.) may be used in the same command
string, but the same recordname cannot be used more than once in an
insert command string.



Command: Merge (M)

Purpose: To combine binaries and/or libraries into one library.
Format: M outputname/O inputname[/B][/#]...[inputname[/B][/¥]]...
where: outputname is the name of the device which will

produce the new library;

inputname is the name of the device which will
read in the binaries or libraries to be merged.

Switches: /O Output library file switch, naming the device which
is to output the new library file,

/B Binary switch, labeling the inputname device which
will read in update binaries. If /B is omitted,
libraries will be read by the inputname device,

/# Numeric switch, detailing the number of libraries
or binaries which will be merged.

Examples: M $PTP/O $PTR $PTR/B )}

causes one binary record to be added to the end of
a library file, The new library file is punched by
the high speed punch.

M CT1:23/0 $PTR/3 $PTR/B/2 )
causes three libraries to be input, then two binaries,
forming a new library output as file number 23 on

cassette drive number 1.

Caution: Libraries and binaries must be input in the order they are speci-
fied in the command string.
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Command:

PurEose:

Format:

Switches:

Examgle :

Cautions:

Replace (R)
To replace logical records in a library file with new binaries.

R inputname/I outputname/O recordname updatename
[recordname updatename] ...

where: inputname is the name of the device containing the
existing library;

outputname is the name of the device which will out-
put the new library;

recordname is the name of the logical record in the
existing library which will be repiaced;

updatename is the name of the device which will read
the update.

/1 Input library switch, naming the device to read in
the existing library.

/0 Output library switch, naming the device which will
produce the new library.

R $PTR/I $PTP/O REC1 $PTR )

causes a library file, input on the high speed reader,
to have one of its logical records (REC1) replaced by
an update input via the high speed reader. The new
library will be punched on the high speed punch,

Before reading in each update, the name of the cor-
responding logical record to be replaced will be given
in a prompting message.

Update recordnames and their associated updatename devices

must be given in pairs inthe command string. Record replacementis
accomplished in the order that the updates are read in.
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Command:

Purpose:

Format:

Switches:

Example:

Caution :

Title (T)
To produce a title (. TITL) listing of binaries or libraries.

T [outputname/L] inputname [/B] [/#]...[inputname /81 [/#11...

where: outputname is the name of the device which will
produce the listing;

inputname is the name of the device which will
read in the library or binary.

/L Listing switch, indicating the device which will
produce the listing, Absence of /L causes the
$TTO to be selected by default.

/B Binary switch, labeling the inputname device which
will read in one or more binaries. If /B is omitted,
libraries will be read by the inputname device.

/# Numeric switch, indicating how many libraries or
binaries will be input.

T $PTIR )
causes the titles of all logical records in the library
file (mounted on the high speed reader) to be printed.
Since no listing device is given, the teletype printer

is selected by default.

Titles will be listed in the order of their appearance on the
inputname device(s).
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Command;

Purpose:

Format:

Switches:

Example:

eXtract (X)

To extract a copy of a logical record from a library file.

X inputname/I outputname/O recordname

where:

/1

/0

inputname is the namc of the device to read in the
library;

outputname is the name of the device which will
produce a copy of the extracted record.

recordname is the name of the logical record which
will be extracted.

Input switch, labeling the inputname device,

Output switch, labeling the outputname device which
will produce a copy of the extracted record.

X $PTR/I $PTP/O ABC )

causes logical record ABC to be extracted from its
library file. The library file is input on the high
speed reader; record ABC is punched by the high
speed punch. Output will be a binary.
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ERROR MESSAGES

Errors may occur due to an improper command string or during the attempted execu-
tion of a command, Messages are issued to flag errors of both types. If an error con-
dition is noted in the command string, an error message will be issued as soon as the
string terminator () ) is detected. No output will result,

ILLEGAL KEY: followed by input illegal key.

First typed letter (key) does not match any of the available com-
mands. Example:

C $PTR )
4

SWITCH ERROR: followed by argument with faulty switch.

A switch not permitted by the command format is detected.
Example:

T $PTR/R )
4

TOO MANY ARGUMENTS IN COMMAND LINE
The command line buffer (200g characters) has been exceeded.
NO INPUT FILE?

Command requires an input device and none was specified.
Example:

D $PTP/O ABC )
NO OUTPUT FILE?

Command requires an output device and none was specified.
Example:

X $TTR/I ABC )
If an error condition is detected during the execution of a command, an error message
is output. The error message also attempts to name the file/device responsible for the

error. If a library file is being output, it will be closed with an end block. The following
list summarizes the command execution errors.
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ERROR MESSAGES (Continued)

ERROR CONDITION IN INPUT FILE:
ingutname

Faulty name assigned to device which will read the input. Example:

T $TTO/L $PTI )
4

ERROR CONDITION IN OUTPUT FILE:
outputname

Faulty name assigned to device which will punch the output file,
Example:

I $PPP/O $PTR/3 )
t

ERROR CONDITION IN UPDATE FILE:
uEdatename

Faulty name assigned to device which will read in the update re-
cord. Example:

R $PTR/I $PTP/O DATAB $PTI )
4

ERROR CONDITION IN LISTING FILE:
listing1_1ame

Faulty name specified for listing device., Example:

T $TOT/L $PTR )
}

CHECKSUM ERROR IN LOGICAL RECORD:
recordname

The paper tape logical record has been damaged or incorrectly
punched.

CHECKSUM ERROR IN UPDATE FILE:
updatename

The paper tape update file has been damaged or incorrectly punched.
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ERROR MESSAGES (Continued)

BLOCK ERROR IN UPDATE FILE:
uEdatename

Format of input block was improper. For example, library read
in as an update when relocatable record was called for.

BLOCK ERROR IN LOGICAL RECORD:
inRutname

Logical record format error. For example, attempt to list a
series of binary records, library file input by mistake.

LOGICAL RECORD NOT RECOVERABLE:
recordname

A device is shared by both the input library and an update record.
The second reading of the input file differs from the first reading.
For example, the input library and the update record share a com-
mon input device. An attempt is made to replace one record in a

master file. During the second pass of the input file, the wrong
master is read.

UPDATE FILE NOT FOUND FOR L.R:

R command format requires both a recordname and an updatename,
One or both is missing. For example:

R $PTR/I $PTP/O ABC )
SYMBOL TABLE OVERFLOW

During execution of an Analysis, insufficient core memory is
available for the symbol table.

UNEXPECTED ERROR FROM SYSTEM
Hardware-malfunction has occurred.

If an error occurs while a library start block is being read, the appropriate error
message will be followed by " LB. ST" instead of a file or record name.

If no particular file or record device name can be associated with an error condition,

an error message will be output followed by a blank line. A typical error causing this
condition is the presence of a control character in a device name: (form feed) $PTR.
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CAUTION MESSAGES

‘Two caution messages are available to signal the presence of non-fatal error conditions.
In the T or A commands, if no listing device is named, the message:

NO LISTING FILE: DEFAULT LISTING ON TTO
is output and the teletypewriter is used for the listing device.

If any of the record names appearing in an argument list is not found:

ND:

~

‘ORD

LOGICAL RE NOT FO

recordname
is output.

‘I'he above caution messages may indicate non-fatal errors in the command string. Such
errors might produce commands which are executable, yet whose operation differs from
what was intended.

OPERATOR CUE MESSAGES

The program provides several messages to prompt operator action during use of the
editor, LFE is output at the left hand margin to indicate that the program is ready to
accept operator commands.

Before any input device is activated, the message:

LOAD devicename, STRIKE ANY KEY.

1s 1ssued. ‘l'his message may be preceded by a single word line indicating whether an
INPUT or UPDATE device is referred to by the load message.

When an update record is to be read in the same device which inputs the library file (in
an insert or replace command) the message:

REMOVE INPUT MASTER AND LOAD U. F

is issued, After the update record has been read in, the library file must again be read.
The message:

REMOVE U. F AND LOAD BACK INPUT MASTER
is issued, The library file should be loaded at the beginning. The message:

LOAD inEutname, STRIKE ANY KEY.
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OPERATOR CUE MESSAGES (Continued)

is issued and carried out; the input device reads from the start of the library. Any

logical records on the file which have already been processed by the editor will be
ignored.

In both the Insert and Replace operations, the logical record name is printed which was
read just before operator action is required.
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CHAPTER 3
RDOS LIBRARY FILE EDITOR

The RDOS LFE is supplied as dumped tape, 088-000031 and has the name LFE.SV. To

use the LFE, the user must create a save file from the tape using the LOAD command,
€. g

LOAD $PTR )
OPERATION

The operator communicates with the LFE through the command line interpreter (CLI).
When the CLI prints its ready prompt (R) on the teletype an LFE command string may
be typed on the teletypewriter by the operator.,

The LFE command string is used to build a command file (COM. CM). When a command
line begins with the file name LFE, the CLI sorts the command lines and creates
COM. CM in the format given below.

LFE
! ] t 1 1
null | error : local output- :local listing:local key : local argu~: local
file 1 switches|master, switches| file 1 Switches [{nput), switches|ments, switches
(outputj: output) ¢ (outpup) 1 ' (input)
1 N 1 1 1

Error and caution messages are issued by the program on the console output,

COMMANDS

Kez Letters

Each command string starts with the CLI command "LFE" followed by a single LFE
command key letter. This key letter indicates what operation is to be performed on

the arguments that follow the key letter. The following table lists the key letters and
the commands they represent.

Key Letter Command
A Analyze a set of library files or binaries or analyze
selected records in a library,
D Delete logical records from a library.
I Insert binaries into either a new or an existing library.
M Merge a library and binaries to form a new library.
N Create a new library from one or more binaries.
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COMMANDS (Continued)

Key Letters (Continued)

Key Letter Command
R Replace logical records in a library with new binaries.
T List titles in a set of libraries or binaries.
X Extract specific logical records from a library.

Command String Structure

An LFE command string consists of "LFE" followed by a command key letter followed
by arguments. Arguments can be file names or logical record names. Arguments are
separated by at least one space; additional spaces are ignored.

An argument may have one or two switch options. A switch is indicated by a / following
the argument; the / is immediately followed by a letter or a number.

Each command string is terminated by a carriage return () ). Typical command string
structure is:

LFE keyletter filename/switch recordname )

The following five rules apply to LFE command strings and to the commands involved.

1. Only one command key may be given per command string.

2. An input library file and an update file cannot reside on the same de-
vice, for example, the $PTR. Both can, of course, be on disk.

3. An input file is searched for in the specified RDOS directory as
inputname. LB; if not found, a search is made for inpumame.

4, An update file is searched for in the specified RDOS directory as
filename, RB (or .LB when using A, M, or T command keys), if not
found, a search is made for filename.

5. All references to logical records are satisfied by the first matching
five-character title of a logical record in the library file, Therefore,
it is strongly recommended that each logical record on a file have a
unique title,

Command strings can be extended beyond one line by typing SHIFT N ( t+ ) immediately
before the carriage return ( ) )e

Only one key letter is permitted per command string.



Switches

Arguments may be modified by switches., A switch is indicated by a right slash (/)
followed by either a letter or a decimal digit. A blank space between the switch indi-
cator (/) and the argument it modifies is optional. However, no space is permitted
between the slash and the letter or number following,

Numeric Switches

Numeric switches specify the number of times that the previous argument is to be
repeated. For cxample:

$PTR/2 )

is ecuivalent to’ $PTR $PTR. A numeric switch of one (/1) is the same as no switch,
Numeric switches will be indicated by /# in the descriptions of specific commands.

Letter Switches

Letter switches have distinct meanings that depend upon the arguments they modify
and the command string in which they are found. All allowable letter switches will be
explained in the descriptions of specific command functions. Arguments having
switches /I (input library), /L (listing switch), or /O (output switch) can be situated
anywhere in the command string following the key letter.

Command String Corrections

An entire command string can be deleted by depressing SHIFT L (\). Single characters
in a command string can be deleted by depressing RUBOUT. The most recently entered

command string character will be deleted each time RUBOUT is depressed, and the back
arrow " < " will be printed once per deletion.

For example:

LFE D $PTR « < «—is equivalent to D §.
LFE D $PTR <« + <+« <« +— «—~(deletes the entire command string.

LFE D $PTR\ deletes the entire command string.

COMMAND DESCRIPTIONS

Following are definitions and descriptions of each of the seven Library File Edit com-
mands. Extra switches not specified in the format are generally ignored. Optional
switches and arguments are enclosed in square brackets in the specification of command
string format.
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Command: Analyze (A)

Purpose: The A command itemizes the global declarations of a library file or
of specific logical records within a library file, Records are analyzed
in the order of their appearance during the serial scanning of the input.
An analysis produces the following output.

1. The name of the l‘ibrary, printed at the stz:t of analysis,

2. Listing of all global declarations (symbol, symbol type,
and flags).

3. Cross~-reference of all external records in the file called by
each analyzed record.

4, Title of the module containing each external record refer-
enced by the analyzed record.

5. Count of ZREL and NREL locations required by each ana -
lyzed record.

At the end of a library analysis a total count of all needed ZREL and
NREL locations is given. (The total count given after a single binary

analysis is the same as the count named in5 above.)

Symbol types are:

T - Title of record

ED -  Entry Displacement ( must be referenced by . EXTD)
EN - Entry Normal (must be referenced by . EXTN)

EO - Entry Overlay

D - External Displacement

N - External Normal

Each entry containing either a definition error or phase error is also
flagged. Symbol flags are:

M - Multiply defined entry (note that symbol definitions
must be unique in their first five characters.) Refer-
ences to multiply defined entry names are preceded
by an asterisk (*).

U - Undefined entry (an external normal or external dis-
placement references an undefined entry).

P - Phase error (an external normal or external displace-
ment whose entry was defined before the external ref-
erence. )



Analyze (A) Command (Continued)

Format: LFE A [listingname/L] inputname [recordname]...

LFE A/M [listingname/L inputmame inputhame.. .

where: listingname is the name of the file into which the
analysis is to be written;

inputname is the name of the file from which the
input is read;

recordname specifies a particular logical record in
the input library to be analyzed.

Switches: /M - Multiple input library files. The switch modifies the
command key A and causes all file names following,
with the exception of a listing file, to be analyzed as one

library.

/F - Form feed. Each logical record analysis is on a
separate page.

/L - Listing file. By default the analysis is listcd on $LPT. |
'The switch causes the file preceding to be used for
listing.

Examples: LFE A/M MATHIL.LB MATH2, LB $LPT/L

The library files MATHI1. LB and MATH2. LB are analyzed as
one library and the results are printed on the line printer.
(Note that recordname may not be used with switch M. )

LFE A DPI:M.LB

The input file is M. LB in directory DP1. All the logical records
in this library file are analyzed and the results are printed on
$LPT (default listing file).

LFE-A MATH. LB SIN COS TAN $LPT/L

‘The input file is MATH. LB. The logical records SIN, COS,

and TAN are analyzed and the results are printed to the line

printer, $LPT.

Output: The following is a sample of output generated by the A
command.
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Analyze (A) Command (Continued)

LFE A AEL.LB S$TTO1/L
AEL.LB

T RESID

EN RBIN

EN RLIN

EN VRIB

EN WRLI :

ED RTRN ovL1 ovL2
ED SAVE OoVLI1 ovL2
ED STBT ovVL1 ovL2
ED LDBT OVL1 ovL2
ED K38 ovL2

ED K10 ovL2

XN BEND

XN BTAB

XN RLOC

XN OVLA3

XN OVLA2 OvVL2

XN OVLAl OVL1

cacaca

PAGE ZERO RELOCATABLE DATA = 208166
NORMAL RELOCATABLE DATA = 001780

T OVL1

EO OVLAl RESID
XD STBT RESID
XD LDBT RESID
XN RTRN RESID
XN SAVE RESID

000U

PAGE ZERO RELOCATABLE DATA = 082000
NORMAL RELOCATABLE DATA = @B0336

T ovL2

EO 0VLA2 RESID
P XD LDBT RESID
P XD STBT RESID
P XD K30 RESID
P XD K10 RESID
P XN RTRN RESID
P XN SAVE RESID

PAGE ZERO RELOCATABLE DATA = 380000
NORMAL RELOCATABLE DATA = @QB322

TOTAL ZREL COUNT = 0008166
TOTAL NREL COUNT = @02560

R



Command:

Purpose:

Format:

Switches:

ExamEle:

Delete (D)
To delete one or more logical records from a library.

LFE D inputname outputname/O recordname [recordname ... ]

where: inputname is the name of the file containing the library
whose selected logical recordname(s) will be deleted;

outputname is the name of the device that will produce the
new library,

/0 Output master library file. The switch must always mod-
ify the name of the output library file, which can appear
anywhere within the command line.

LFE D $TTR UTIL.LB/O MOVE LDBYT STBYT DIVI MULT COMP )

The input file is $TTR.
The output file is UTIL.LB.
The logical records deleted from the input file are:

MOVE
LDBYT
STBYT
DIVI
MULT
COMP



Command:

Purposec:

Format:

Switches:

Examgle:

Insert (1)

The I command permits a merger of update files and logical records
on an input library file to produce an output library file.

By default, update files in the order listed in the command will be
inserted before the first logical record in the input file. To insert
an update file or files before or after a given logical record, use the
/A or /B switches as described below. A given logical record may
appear only once in a command.

No local symbols present in the update files are transferred to the
output file,

LFE 1 [inputname] outputname/O [insertname ...]|...

[ recordname/A insertname...]...

[recordname/B insertname ...] ...

where:  inputname is the name of the file from which the existing
file is taken;

outputname is the name of the file to contain the new library;

insertname is the name of a file from which binaries are
taken for insertion;

recordname is the name of a logical record in the existing
library before or after which insertions are to be made.

/A Insert after. The switch appears after a logical record
name in the argument list of the command line. Arguments
following the switch are inserted after the logical record
whose name precedes the switch.

/B Insert before., The switch appears after a logical record
name in the argument list of the command line. Arguments
following the switch are inserted before the logical record
whose name precedes the switch,

/O Output library file., The switch must always modify the
name of the output library file.

LFE I $PTR MATH.LB/O A.RB B.RB SINE/A C.RBD.R B COS/A %),
X.RB Y.RB Z.RB)



Insert (I) Command (Continued)

inputname is $PTR. outputhame is MATH.LB. Files A.RB and
B. RB are inserted at the beginning of the output file., Files C.RB

and D.RB are inserted after the program SINE in the output file,
Files X.RB, Y.RBand Z.RB are inserted after the program COS in
the output file. (Note that SINE need not precede COS on the input

file.)



Command:

Pugpose:

Format:

Switches:

Examples :

Merge (M)
To combine libraries into one library,

LFE M outputname/O inputname [inputname ... ]

where: outputname is the name of the file to receive the new library;

inputname is the name of a file from which a library is to be
taken to be merged.

/O Output library file switch, naming the file that is to receive
the new library.

LFE M FORT.LB/O FORTI1.LB FORT2,LLB FORT3.LB FORT4.LB )

The four FORTRAN library files are merged into a single
FORTRAN library file called FORT.LB.
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Command:

Purpose:

Format:

Switches:

Examgle:

New (N)

To create a new library filc named outputname from one
or more relocatable binary files,

LFE N outputmame/O inputhame [inputname ... ]

where: outputname is the name of the file to receive the new library;

inputhame is the name of the file containing a relocatable
binary to be included in the new library.

/0 Output library file. The switch always modifies the output -
name file,

LFE N $PTP/O $PTR/9/9/1 A.RB C.RB M)

The output is a file punched to the $PTP. The update relo-
catable binary files that comprise the output are 19 files
taken from the $PTR followed by files A, RB and C.RB
from the default directory device,
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Command: Replace (R)

Purpose: To produce an output file, replacing logical records in
the input file with relocatable binary update files.

No local symbols present in the update files are transferred to the
output master,

Format: LFE R inputmame outputname/O recordname updatename t )

[ recordname updatename] .. -

where: inputname is the name of the file containing the existing
library;

outputname is the name of the file that is to receive the new
library;

recordname is the name of a logical record in the existing
library that is to be replaced;

updatename is the name of the file from which a binary
update is to be taken.

Switches: /O Output library file, The switch always modifies the
outputname file name.
Example: LFE R MATH.LB MTO0:2/0 ATAN $PTR TAN TAN.RB HSINE # )

$PTR ACOS X.RB)

The input file is MATH. LLB. The output file is MT0:2.. Logical
record ATAN is replaced by a file mounted in the paper tape
reader, $PTR. Logical record TAN is replaced by file TAN. RB.
Logical record HSINE is replaced by the file mounted in the paper
tape reader. $PTR. Logical record ACOS is replaced by file
X.RB.

Note that all these replacements will be made regardless of the
order of the specified logical records on the input file.
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Command:

PurEose:

Format:

Switches:

Exa mgle :

Title (T)

To produce a title (. TITL) listing of logical records of one or more
input libraries.

LFE T inputname [outputname/L] [ inputmamej ...

where: inputname is the name of the file containing an input
library,

outputname is the name of the device that is to produce the
listing,

/L indicates the listing device. The listing device argument
may appear anywhere in the command line after the function
key T.

LFET $LPT/L $PTR F1.LB $TTR )

The library file is $PTR. Additional library files are F1.LB
and $TTR. Titles are listed on the line printer.
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Command:

Pumose:

Format:

Switches:

Examgle :

Extract (X)

To permit one or more logical records on a library file

to be extracted as separate relocatable binary files. The relocatable
binary files will have the file names of the logical records to be ex-
tracted.

LFE X inputname recordname [recordname ...]

where: inputname is the name of the file containing the library from
which records are to be extracted

recordname is the name of a record to be extracted from the
input library file.

None.
LFE X MATH.LB SINE COSIN. TAN )
Library file MATH. LB is searched and the logical records

SINE, COSIN. and TAN are extracted, creating relocatable
binary files SINE. RB, COSIN.RB, and TAN. RB,
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ERROR MESSAGES

The following messages result from encountering fatal errors in the LFE command
string., A return to the CLI without processing any filcs will result,

NOT ENOUGH ARGUMENTS
For example, unpaired arguments to the replace (R) function.
UNEXPECTED ARGUMENT AT OR FOLLOWING: string

For example, filename/A followed by filename/A for an insert
(I) function,

When there is no string following the colon in the error message,
the message indicates the error occurred at the end of the

command line,
INVALID SWITCH FOR: string

For example, a switch other than /M in the analyze (A) function
will cause the following message: ILLEGAL SWITCH FOR: A .

NOT A LFE COMMAND: key
A command key that is not recognized by the LFE; currently,
any letter key other than A, D, I, M, N, R, T, or X causes

the error.

TOO MANY ARGUMENTS

The argument string is too long for the allocated storage (cur-
rently, 500 characters. )

ILLEGAL HEADER IN INPUT LIBRARY.
No header or an incorrect header block in the library file.

The following messages result from fatal errors encountered while processing files.
When these errors occur, the output file will be terminated with a binary end block
before returning to the CLIL )

CHECKSUM ERROR IN UPDATE FILE: filename

Typically, the message indicates a bad record within filename.
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ERROR MESSAGES (Continued)

CHECKSUM ERROR IN LOGICAL RECORD: recordname

Very likely the message indicates a bad record. If the checksum
occurs within a title block itself, recordname will be the name of
the previous logical record. If no previous record exists, record-
name will be the name of the library itself.

ILLEGAL BLOCK UPDATE FILE: filename

For example, if a source file is specified as input instead of a
binary file, illegal blocks will be encountered.

ILLEGAL BLOCK IN LOGICAL RECORD: recordname
A bad block within a logical record will produce this message.
If the expected title is missing, the record name will be the name

of the previous logical record within the library,

The following message indicates a fatal error detected by the 'system' rather than
LFE:

FILE DOES NOT EXIST, FILE: filename
filename indicates a library file, The error occurs when no
input file is found for the command. The error can occur
on command lines having commands other than new (N).

Other fatal errors from the 'system' will refer to the LFE. SV file.

CAUTION MESSAGES

The following messages result from non-fatal errors. Processing will continue
as indicated for each error.

FILE DOES NOT EXIST, FILE: filename

An update file cannot be found. Search is made for filename and
filename, RB. When not found, the file is omitted in processing.

LOGICAL RECORD NOT FOUND - recordname

The input master does not contain recordname. The record (and
any corresponding argument) are passed in processing.
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CAUTION MESSAGES (Continued)

DEFAULT OUTPUT IN FILE - filename

An output file specification was expected and not found, filename
is used instead as the output file,

FILE ALREADY EXISTS - filename
On an extract (X) command there is already a file on the output
device with the same name as the logical record to be cxtracted.
The logical record is omitted in processing,

UPDATE FILE MATCHES INPUT MASTER: filename
The result is non-fatal as long as there exists at least one valid

update file argument, In this case, the matching update file is
ignored.
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