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PREFACE 

The reader is expected to be familiar with OS/8 

which is described in 

Introduction to Programming, Chapter 9 

OS/8 Software Support Manual (DEC-08-MEXB-D) 

v 





1.0 INTRODUCTION 

LIBMSH is the MASH LIBRARY program, written in FORTRAN IV (RTPS), used 

to catalog pertinent information for individual MASH files. It can 

also delete entries, replace entries, move entries from one catalog 

to another, re-patch a catalog by eliminating empty entries due to a 

delete, list the index of a catalog or the information in a given en

try, and search for specific entries. 

The MASH LIBRARY package is composed of four programs: a transfer 

program, a print program, an allocate program, and the MASH library 

program. Each of these four programs is explained in detail in the 

following sections. 

The LINCtape provided with the MASH library package contains the 

following: 

a. An OS/8 tape system plus three OS/8 system programs -
ABSLDR. SV, PIP.SV, BUILD.SV. The OS/8 system is a LINCtape 
system (tape units are referred to as DTA~, DTA1, ..• ,DTA7) 
and can not be run from any disk. To create an OS/8 system 
on disk, refer to the section on BUILD in Chapter 9 of 
Introduction to Programming, 1972. 

b. The binary programs used by the MASH library. 

c. Six programs -- EZGEN.SV, FORLIB.RL, FORIO.SV, FORRTS.FT, 
LOAD.SV, MRKRTS.SV, which are also a part of the RTPS 
FORTRAN IV package, are necessary in order to run two of 
the programs in the MASH library package which require 
the loader (namely: PRINT and LIBMSH). It is strongly 
suggested that these programs reside on the device con
taining the OS/8 system. 

NOTE 

When using PIP.SV to transfer any of these 
files from one device to another, always 
use the /I switch. 

It is necessary to configure the Run Time system in order 
to run the two FORTRAN programs (PRINT and LIBMSH). Refer 
to Appendix G of the RTPS FORTRAN IV User's Manual (refer to 
EZGEN and MRKRTS). Once the Run Time System is configured, 
the loader (LOAD) may be used to create the load modules 
(see Sections 3.2.1 and 3.3.1 of this manual). 

NOTE 

If FORRTS.FT and FORLIB.RL are not on the 
systems device, then careful reading of the 
LOADER (re: specifying a library file and 
specifying alternate run time support) should 
be carried out before attempting to build the 
load modules. 
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2.0 HARDWARE CONFIGURATION 

All programs in this package run under the control of the OS/8 

Operating System and in a minimum hardware configuration which 

includes SK core memory, a console Teletype 1
, two LINCtape transports, 

and a Floating Point Processor (FPP). Other desirable hardware 

includes a line printer and a disk. 

3. 0 PROGRAMS 

This section provides a description of each of the four programs, 

along with compile/assemble/load instructions, examples, and input/ 

output dialogue for each of the programs. All examples assume an OS/8 

disk operating system. 

3.1 ThP Transfer Program 

Since all RTPS FORTRAN programs which run under control of OS/8 re

quire OS/8 compatible files, this program is used to transfer AIPOS 

(MASS/INTENSITY) files with double precision data values to OS/8 files 

with floating point data values. If the file to be transferred is 

not a MASS/INTENSITY file, the following message is written on the 

Teletype, and a different file may be entered. 

NOT M/I FILE 

3.1.1 Create a SAVE File: 

Save the binary of the transfer program TRANS.BN as follows: 2 

2 

.R ABSLDR) 
°*TRANS.BN$ 
~SAVE SYS TRANS.SV 12~~~-12577;12~~~) 

Teletype is a registered trademark of the Teletype Corporation 

System output is underlined throughout this manual. $ = ALT MODE 
key. ) = RETURN key. 
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3.1.2 Input/Output: 

Use the following input sequence to make a transfer: 

where: 

.R TRANS) 
*odev:oname.ex< ) 
UNIT: u) 
STELK: s) 
LEN: ln) 

odev =output device for the transfer (OS/8 tape). 

oname.ex= name and extension of the OS/8 file. 

u = LINCtape unit number (0,1, .•• ,7) of AIPOS file. 

s = starting block of AIPOS file to be transferred. 

ln = number of blocks in length of this AIPOS file. 

The output of TRANS is an OS/8 floating point file containing 

MASS/INTENSITY pairs. 

Example: 

Assume a partial listing of the index of an AIPOS data tape on LT4 is: 

. 
WHEE.~~l 452 3 
WHEE.~~2 455 4 

Now, transfer each of the above files (assumed to be MASS/INTENSITY 

files) to an OS/8 tape on unit 2, and keep the same names (refer to 

NOTE 3 on next page). 
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.R TRANS) 
* DTA2:WHEE.~l<) 
UNIT: 4) 
STELK: 452) 
LEN: 3) 

* DTA2: WHEE. ~2<) 
UNIT: 4) 
STELK: 455) 
LEN: 4) 

* tc 1 

.!.. 

NOTES 

1. The output device may be disk as well as LINCtape. 

2. The AIPOS files to be transferred must reside on 
LINCtape. 

3. OS/8 allows a 
two-character 
six-character 
extension. 

six-character file name with a 
extension; whereas AIPOS allows a 
file name with a three-character 

3.2 The Print Program 

This program is used to print the MASS/INTENSITY pairs for a given 

OS/8 file. 

3. 2 .1 Link and Load : 

Link and load the Print program source, PRINT.RL, as follows: 

.R LOAD) 
:PRINT .LD ,LPT: <PRINT .RL /D) 

at this point the Print program is ready to accept the files 
to be printed. 

where: 

~idev:iname.ex/5) 

idev input device of the program to be printed. 

iname.ex= name and extension of the program to be printed, 

5 logical device used by the Print program for 
input. Print equates this numoer to the 
file defined by idev:iname.ex. 

1 tc = CTRL/C which is typed by holding down the CTRL key while typing 
the C key. 
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3.2.2 Input/Output: 

Assuming a Load program (PRINT.LO) exists, the only input required is 

the file to be printed (as created in section 3.2.1), 

.R LOAD) 
°*PRINT.LD/D) 
:idev:iname.ex/5) 

The output is to the line printer, or if no line printer is available, 

to the Teletype. It consists of two columns of data. The first 

column contains MASS values times ten (MASS*lO), and the second 

column contains the corresponding intensity values. 

Example: 

Print the MASS*lO/INTENSITY pairs for each file transferred to 

the OS/8 tape in the TRANS example . 

• R LOAD) 
°*PRINT.LD/D) 
:DTA2:WHEE.~l/5) 

• R LOAD) 
*PRINT.LD/D) 
:DTA2:WHEE.~2/5) 

3,3 The Allocate Program 

Use the allocate program to open and close a file of user-specified 

unit, name and length, so that the file can be initialized by the 

function !NIT (refer to section 3.3.2) and used for a new catalogue. 

3.3.l Create a SAVE File: 

Save the allocate program binary, ALOCAT.BN, as follows: 

.R ABSLDRj. 
*'ALOCAT.BFi$ 
~SAVE SYS ALOCAT.SV 12~~~-12177;12~~~,( 
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3. 3. 2 Input/Output: 

Use the following input sequence to allocate a file . 

. R ALOCAT) 
1 

~odev:oname.ex[nb]<) 

where: odev = mass storage device to contain new catalogue. 

oname.ex = name and extension of new catalogue. 

[nb] = the length of the new catalogue in blocks. 

The output of ALOCAT is a permanent file of user-specified unit, 

name, and length; which can now be accessed as a catalogue by LIBMSH. 

Example: 
create a catalogue 96 blocks long on LINCtape unit 6 (be sure the 

unit is WRITE ENABLED) and name the catalogue, CATALG.~l . 

. R ALOCAT) 
~DTA6:CATALG.~1[96]~) 

*tC 
NOTE 

3.4 The MASH Library Program 

This program (LIBMSH) makes and manipulates entries in a specific 

catalogue. In all, the program LIBMSH can perform 8 separate functions. 

Each of these functions is discussed in the following paragraphs. 

The signal to enter a function (or to type CTRL/C to abort) is the 

word 

which is printed on the Teletype. 

3. 4 .1 Link and Load 

To create one program from the binaries of LIBMSH.RL, ENTER.RL, 

INIT.RL, INTERP.RL, XLIST.RL, DELETE.RL, SQUISH.RL, MOVE.RL, NEXT.RL, 

GETBLK.RL, PUTBLK.RL, COMPAR.RL, STRNG.RL and CCGET.RL type: 

l 

NOTE 

The binaries must be on the system device (SYS) 
for the following LOAD and LINK sequence to work. 

The open bracket ([) is produced by holding down the SHIFT key while 
~h~}~lM~ K (i.e., SHIFT/K); the ~\~se bracket is produced by typing a 

/ 



3. 4. 2 

..:.R LOAD) 

*LIBMSH .LD,LPT:< LIBMSH, STRNG, CCGET/O) 
*°ENTER) ,,~'\V 
*°INTERP) .,/ \ 
*°XLIST) ' 
*°DELETE) 
*°SQUISH). 
*°MOVE/OJ 
*COMPAR) 
*°INIT.) 
*NEXT) 
*°GETBLK) 
~PUTBLK) 
YD) 

Input/Output: 

(If LIBMSH is to be used now, the /D indi
cates that logical devices are to be speci
fied; (refer to INPUT/OUTPUT Section 3.4.2) 
otherwise, use CTRL/C to return to the 
Monitor.) 

Anywhere from one to three files can be used during the course of 

running LIBMSH.LD. FORTRAN has only one way to refer to input/output 

devices and files; and this is by a logical device number. The 

assignment of these numbers takes place at LOAD time. Logical 

device number 6 must always be specified, numbers 5 and 7 depend 

on the functions to be specified. 

L•!ical Device Nurn}gers..,..... 
~ 
~ 5 - This number is associated with the OS/8 MASH file that is 

to be used in a SEARCH, or is to be ENTERed into the library 
catalogue on logical unit 6. 

H@, 6 Th' mb ' ' d ' h h . 1 1 ~,.,,dl - thiast nu er is associate wit t e particu ar cata ague 
l''.J~~ will receive a file via a SEARCH or an ENTER. 

7 - This number is associated with a second catalogue. The 
purpose of this catale,ue is to receive files via a MOVE. 
Each MGVE is from l•!ical unit 6 to logical unit 7. 

In general then, assuming a LOADed program (LIBMSH.LD) exists; and a 

MASH file: FILE.~l is on SYS with catalogues: CATALG.~l on DTAl and 

CATALG.~2 on DTA5, the commands are: 

• R LOAD) 
*°LIBMSH.LD/D) , 
*°FILE.~1/5/C ) 
*°DTAl:CATkLG.~1/6/C) 
~DTA5:CATALG.~2/7) 

CMD 
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It should be noted as shown in the previous example that /C is needed 

whenever another logical device must be assigned. 

The output of this last program is determined by which of the eight 

functions is specified. In like manner, each function re-

quires its own input, as described in the following paragraphs. 

The EIGHT LIBRARY Functions: 

Function Call: INn) ; where n=6,7 

INIT initializes a catalogue for the first time or re-initializes an 

existing catalogue. A catalogue which was created by the program 
-"~-----.,_,_"'"-~,--.,._, - , 

ALOCAT needs to be initialized befq:i::-e it can be used. Upon loading 

of LIBMSH, a check is immediately made to see if the catalogue des

ignated by logical unit 6 is initialized. If it is not, the user is 

forced to initialize it immediately. The same check is made on the 

catalogue designated by logical unit 7 whenever it is referenced. 

(Refer to NOTE on next page.) 

Associated with each catalogue is a HEADER block which contains 17 

floating point words of information. Word 1 (the first word) con

tains the number, 1934 which signals that the catalogue is initialized. 

Word 2 contains the number of the next available entry slot in the 

catalogue. Words 3 and 4 contain a maximum of twelve characters 

which the user enters as the name of the catalogue. For example, 

Program Request: NAME OF CATALOGUE--12 CHARS MAX j 

Example Response: CATALG.~l) 

Words 5 and 6 contain a maximum of twelve characters which the user 

enters as the DATE. 

Program Request: 

Example Response: 

DATk-12 CHARS MAX ../ 

6/21/72) 

Words 7-17 contain a maximum of 66 characters which the user enters 

as descriptive information. 

Program Request: 

Example Response: 

USER MESSAGE--66 CHARS MAX 

THIS CATALOGUE HOLDS ALL BENZENE COMPOUNDS)j 
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NOTE 

1. If an INIT is automatically forced 
a message is printed at the Teletype. 
For example, assuming logical device 6. 

LOGICAL DEV 6 IS BEING INITIALIZED 

2. Whenever initialization is requested, 
the user is given a chance to recon
sider his request just prior to the 
actual initialization of the catalogue. 

Program Request: ARE YOU SURE?--Y OR N 

Response: Y) carries out the ini
tialization. 

ignores all previously 
entered information and 
leaves the catalogue as 
it was before the func
tion call was requested 

Function Call: EN) 

The ENTER function encedes a MASH file (floating point MASS/INTENSITY 

pairs) either automatically or manually; and collects user response 

information to create an entry which is placed in a catalogue. 

At load time the catalogue that is to receive the entry must be des

ignated as logical unit 6, and if a file is to be automatically en

coded, it must be the file designated as logical unit 5. 

As soon as the function call ENTER is issued, the Teletype responds 

with: 

AUT•(l) 8R MANUAL (2) ENCeDE--Il 1 

The Il indicates that the user types his response as a single digit. 

A response of 1 indicates automatic encoding which will result in 

the eight highest MASS/INTENSITY pairs (or fewer if the file contains 

less than eight pairs), being found. A digit response other then 

1 indicates that the user wishes to enter eight (or less) charac

teristic MASS/INTENSITY pairs manually. 

If Auto encode (1) is requested, the next question is: 

TOLERANCE:DELT(M)--F3.~ 1 

Refer to Appendix A for a detailed explanation of user responses. 
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When the eight highest peaks are being found, only those pairs are 
-

considered whose masses lie within the specified tolerance of a 

whole numbered mass. Each chosen mass is integerized and if more 

than one MASS/INTENSITY pair has the same mass number, the pair with 

thehighest intensity is chosen. For example, suppose the tolerance 

is ,0.3 and the three M/I pairs are (15,0.8, 2531), (151.3, 333) and 

(152.4, 467). Only the first and second pairs lie within the toler

ance, and they become (151, 2531), (151, 333). Since the first pair 

has a larger intensity, it is kept and the second pair eliminated. 

(;vhen auto encode is complete, 

~changed to a percent relative 

each of the eight intensities is /" 

to the largest intensity. 

If MANUAL encode (2) is requested, the question displayed is: 

HOW MANY PEAKS (8 IS MAX)--Il 

A response of ~ or 9 is interpreted as 8. The next question requests 

the mass and intensity for the number of peaks (NUMPK) in I4 and F6.,0 

format. 

MASS VS INTENSITY 1 SET PER LINE [NUMPK] TIMES--I4,F6.,0 

Once the eight (or less) MASS/INTENSITY pairs have been entered, the 

characteristic information for this entry is requested. 

ENTER NAME, FORMULA, ETC--3@ CHARS MAX 

If the catalogue is not empty LIBMSH gives the option of replacing a 

catalogue entry. 

DO.YOU WISH TO REPLACE A CATALOGUE ENTRY--Y ORN j 

A response of Y) outputs the following question to the Teletype: 

WHICH ENTRY?--I4 

If a nonexistent entry number is entered the question is repeated. 

If an entry is not to be replaced type N)(or any character except Y). 

The entry is next placed in the catalogue, the message CMD is printed 

and another function may be issued. 
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SEARCH Function Call: SE.) 

This function is similar to ENTER. Its purpose is also to encode a 

MASH file either automatically or manually and eventually to enter 

it into the catalogue on logical unit 6 if desired. However, its main 

purpose, after the encoding is finished, is to find all entries in 

the catalogue which match it exactly or which match it within the 

specified intensity tolerance and the required number of peaks(#HITS). 

SEARCH displays the question: 

TOLERANCE:DELT(I) ,#HITS--,F3.~, I2 

~ ~ 
The intensity-tolerance is entered in F3.~ format, and the minimum 

number of peaks (HITS) that must match up is entered in I2 format. 

A report of all entries that are found to match up within the user 

tolerances is sent out to the line printer (or Teletype by default). 

The report of each entry consists of the entry number, the 3~ character 

identification and the #HITS. If the search is unsuccessful, the 

message NO MATCHES is output. 

The encoded entry can now be entered into the catalogue. 

PUT ENTRY IN CATALOGUE?-- Y OR N 

An answer of Y) requests the remaining information needed to complete 

the entry (see ENTER). Answer of N) (or any character except Y), 

terminates the function. 

XL I ST Function Call: XLn) where n=6 or 7 

Essentially, XLIST lists the index of a catalogue on Logical Unit 6 

or 7. The 17 words of header information of the catalogue (described 

in INIT), along with the entry number, NAME, FORMULA, etc., (described 

in ENTER) , for each entry of the catalogue are listed on the line 

printer (or Teletype by default). XLIST provides the option of 

listing the entire index or entries between specified entry-numbers. 

Response to the following question determines the index printed. 

LO & HI LIMIT OF ENTRY NUMBERS--I4, I4 

If the high limit is ~ or is greater than the last entry in the 

catalogue, its value defaults to the last entry number. If the low 

limit is ~' its value defaults to 1. If the low limit is greater 

than the high limit, the low limit takes on the value of the high 
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limit. For example, assuming a catalogue has twelve entries, XLIST 

interprets the user entries as shown below 1
: 

USER ENTRY: LO HI PROGRAM VALUES: LO HI 

L...I L...I 1-12 L...I L...I L...I L...I 6 ,) 2 6 

L...I L...I L...I 1) 1 12 

3.) 3 12 

) 1 12 

1-1 L...I L...I L...11....15 • ) 1 5 

1-11....15. L...I L...IL...I 5 ·) 5 5 

1-1 L...11-1 8 L...I L...I 1-1 L...I 4 ) 4 4 

3.~l-IL...123) 3 12 

A catalogue entry that maybe empty (refer to DELETE) , is indicated 

on the printout by: 

[num]-----UNUSED-----

where num number of the entry. 

If no entries exist in the catalogue, the message 

NO ENTRIES IN THIS CATALOGUE 

is output to the Teletype and the function is terminated. 

CL I ST Function Call: CLn) where n = 6 or 7 

CLIST is similar to the XLIST function, but lists the contents of each 

entry of a catalogue found on logical unit 6 or 7. As in XLIST, 

there is an option to list between specified entry numbers and out

put is to the line printer (or Teletype by default). 

LO & HI LIMIT OF ENTRY NUMBERS--I4, I4 

As in XLIST, if the high limit is ~ or is greater than the last 

entry in the catalogue, its value defaults to the last entry num

ber. If the low limit is ~, its value defaults to 1. If the low 

limit is higher than the high limit, the low limit takes the value 

of the high limit. 

If the catalogue contains no entries, the message: 

NO ENTRIES IN THIS CATALOGUE 

is output to the Teletype before the function terminates. 

1-1 = space 
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DELETE Function Call: DEn) where n 6 or 7 

This function deletes the entry specified in response to the question: 

ENTRY NUMBER--I4 

from a catalogue on logical unit 6 or 7. Only one entry can be de

leted at a time. 

If an entry number is specified that is greater than the last entry 

number, the message 

NUMBER [nuro) IS LAST ENTRY 

and a line feed is output and the system waits for the correct entry. 

If a delete is attempted on an empty catalogue, the message 

NO ENTRIES IN THIS CATALOGUE 

is output. 

When the entry is deleted, a line feed to the Teletype signals that 

another numbered entry can be deleted. A response of ~) or just ) 

terminates the DELETE function. 

SQUISH Function Call: SQn) where n 6 or 7 

When entries, other than the last entry of a catalogue, are deleted, 

holes, or empty entries are left in the catalogue. Executing 

a SQUISH on logical unit 6 or 7, causes all entries to be re-packed 

towards the front of the catalogue and eliminates all empty entries. 

For example 

Before: CMD 
XL6'..> 
LO & HI LIMIT OF ENTRY NUMBERS--I4,I4 
) 

CATALG.l 
5/11/72 

THIS CATALOGUE IS A REAL CAT. 

ENTRY 

1 

2 

3 

IDENTIFICATION 

WHEE.~l TOL:.l 

-----UNUSED----

WHEE .~2 TOL:.3 

4 -----UNUSED-----

5 WHEE.~2 TOL:.l 

-13-
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SQUISH 
Command: 

After: 

CMI? 
SQ6) 

CMD 
XL6) 

LO & HI LIMIT OF ENTRY NUMBERS--I4,I4 

) 

CATALG.l 
5/11/72 

THIS CATALOGUE IS A REAL CAT. 

ENTRY IDENTIFICATION 

1 WHEE.~l TOL:.l 

2 WHEE.~2 TOL:.3 

3 WHEE.~2 TOL:.l 

CMD 

tc 

Function Call: MO) 

New catalogue listed 
on line printer. 

This function moves a contiguous set of entries from the catalogue 

on logical unit 6 to the catalogue on logical unit 7. The moved 

files are placed at the first available entry designated by word 2 

of the header block. This function allows movement of a set of en

tries or duplication of an entire catalogue. MOVE outputs the ques

tion: 

L. & HI LIMIT OF ENTRIES TO MeVE--I4,I4 

The same rules for inputting numbers apply to MOVE as apply to XLIST. 

If the catalogue is empty, the message 

NO ENTRIES IN THIS CATALOGUE 

is output and the function terminates. 
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NOTE 

1. When the program LIBMSH is running, any illegal function 
call (such as XL2, DE, DI, LC, etc.) causes the output 
of the message 

CMD ERR 

and the CMD question is asked again. 

2. When printing (XLIST, CLIST, etc.) I a string of ASCII 
characters on the Teletype (not line printer) that 
were previously entered into the header block during 
an INIT, or when a file was entered into a catalogue, 
a filler of blanks is typed out whenever fewer than 
the maximum number of characters were entered origin
ally. This is due to the limitations of A-format in 
FORTRAN. 

3. Care must be taken when entering numbers as responses 
to questions or when entering data values. An in
valid character such as a letter (if not corrected 
before typing the RETURN key) causes a Fortran system 
fatal error and control returns to the OS/8 Monitor 
immediately. 
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APPENDIX A 

RESPONSE FORMAT 

It is sometimes necessary to respond to a Teletype question by typing 

one or more integers and/or one or more real numbers. This kind of 

response is indicated at the end of a question by 

--I4,F6.~ 

for example; or 

--Il 

In any event, the letter I means that an integer is expected and 

the number following the I indicates the maximum number of char

acters which may be typed to enter the integer. In like manner the 

letter F means an integral or real number may be entered. The 

number following F and preceding the decimal point is the 

maximum number of characters (including a decimal point if one is 

used), that can be entered. 

NOTE 

1. A comma, as in the first example above 
means: type a space, comma or any char
acter to separate the numbers being 
entered. 

2. Spaces entered at the Teletype are in
terpreted as zeros and if input is 
terminated before the maximum number 
of characters is entered, the remaining 
characters are supplied as zeros. 

3. A carriage return terminates a line of 
input. However, it is not counted as 
a character. For example, I4 allows 
four characters and a carriage return. 

Examples illustrating each type of user input are given below: 

FORMAT 

I4 

USER INPUT 

~~35) 
1....11....135) 
1....135.) 
35.~) 
35.) 
35) 

A-1 

PROGRAM 
INTERPRETATION 

35 
35 
35 
35 
35 
35~~ 



FORMAT 

Il 

F3.() 

I4,I4 

I4,F6.') 

F3.'),I2 

PROGRAM 
USER INPUT INTERPRETATION 

6) 6 
) ') 

.2) .2 
(). 2) . 2 
.._,(). 2) (). () 

.._, ~2&....1&....1'-'&....I 7) 12 & 7 
.._, 2. 11.-17. ()')) 12 & 7 
12 . !JL-J')()()7) 12 & 7 
12 • () t ()')()7) 12 & 7 
127) 127() & () 
12.yJ.._,7) 12 & ?()')() 
12.()._,7.) 12 & 7 

1-1123L-J567. 3) 123 & 567.3 
123.11.-111.-1 567'.3) 123 & 
._,123,L.,.J.._. 567.3) 123 & 

1. 3._.._. 8) 
1.3 ..... 8.) 
1. 3 .__. 8) 
._,1.3 .__. 8) 

NOTE 

The form in which a number is entered to 
a program greatly affects the way it is 
stored. For example, with an I4, F6.~ 
format, the value of the numbers entered 
(24 and 6 for example) can vary from 24 
to 2400 and 6 to 6~~.~~~ (depending 
on the spaces and punctuation used). 
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APPENDIX B 

ASSEMBLY INSTRUCTIONS 

Assemble the program sources (if available) 1as follows: 

TRANS.PA 

.R PALS.) 
*TRANS.EN, LPT:<TRANS.PA..) 

PRINT.FT 

.R F4) 
~PRINT.RL<PRINT.FT/L) 

AL0CAT.PA 

.R PALS) 
~LOCAT.BN,LPT:<ALOCAT.PA) 

LIBMSH.FT 1 

.R F4..) 
:LIBMSH.RL,LPT:<LIBMSH.FT/L/N) 

ENTER.FT 1 

.R F4J 
:ENTER.RL,LPT:<ENTER.FT/L/N) 

INIT.FT 1 

• R F4.) 
:rNrT:RL,LPT:<INIT.FT/L/N) 

INTERP.FT 1 

.R F4) 
:rNTERP.RL,LPT:<INTERP.FT/L/N) 

XLIST.FT 1 

.R F4) 
:xLIST.RL,LPT:<XLIST.FT/L/N) 

DELETE.FT 1 

.R F4) 
:DELETE.RL,LPT:<DELETE.FT/L/N) 

This program must be compiled using the L and N switches. The 
line numbers of the program were suppressed to enable the pro
gram to meet the core requirement without further expansion of 
the overlaying scheme. 
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SQUISH.FT 1 

.R F4) 
:sQUISH.RL,LPT:<SQUISH.FT/L/N) 

MOVE.FT 1 

.R F4) 
:MOVE. RL, LPT: <MOVE .FT/L/N) 

NEXT.FT 1 

.R F4J 
:NEXT":RL,LPT:<NEXT.FT/L/N) 

GETBLK.FT 1 

.R F4) 
*GETBLK.RL,LPT:<GETBLK.FT/L/N) 

PUTBLK.FT 1 

.R F4.) 
:PUTBLK.RL,LPT:<PUTBLK.FT/L/N) 

COMPAR.FT 1 

.R F4) -
:coMPAR.RL,LPT:<COMPAR.FT/L/N) 

STRNG.PA 

.R RALF) 
:sTRNG. RL, LPT: <STRNG. PA/L) 

CCGET.PA 

.!...R RALF) 
~CCGET.RL,LPT:<CCGET.PA/L) 

Refer to the appropriate sections of.this manual for information on 

saving and/or loading these binary programs. 

See footnote on previous page. 
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APPENDIX C 

INTERNAL DOCUMENTATION 

The internal documentation for LIBMSH is provided for Software Sup

port personnel and advanced programmers who wish to better understand 

the operation of these programs. 

The description of each program includes an explanation of the 

program listing. The array dimensions are shown in parentheses after 

the array names. For programs assembled with PAL8, explanations are 

keyed to statement labels. FORTRAN program explanations are keyed 

to statement numbers plus or minus the number of lines after or 

before which a routine begins. Comment lines are not counted. 

C.l TRANSFER PROGRAM 

TRANS.PA is an assembly language program which assembles with PAL8. 

Its purpose is to convert an AIPOS file (2 word - double precision -

data) into an OS/8 compatible file (3-word - floating point - data). 

Label 

BEGIN: 

MESS: 

WTR: 

Explanation 

The USR is brought into core; the command decoder 
is called; the user specified output file is 
entered on his device. 

Three questions and answers follow: 

I UNIT 

RSB 

IFL 

holds a number ¢-7 indicative of the 
LINCtape unit which holds the AIPOS 
file. 

contains the starting block (HEADER 
BLK) of the AIPOS file to be trans
ferred. 

contains (length+l) of AIPOS file. 

The Header block is read and checked to see if 
the AIPOS file is a MASS/Intensity MASH file 
(WORD2=4¢5). 

AIPOS data is read into 2¢¢¢-2377, a block at a 
time. 

The data is converted to floating point and entered 
into the output buffer at 6¢¢~-6377. The transfer 
is complete when two 37777777's in a row are en
countered in the AIPOS file. 
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Label 

DONE: 

READ: 

FIXUP: 

RDHEAD: 

TTYO: 

TTYI: 

WRITE: 

Explanation 

Write out the last block of floating point data, 
close the file, and go to BEGIN. 

Sets up to read a LINCtape block (maximum 16~~) , 
does the read and sets IA to starting address -1 
of AIPOS buffer. 

This routine is entered only if the last block 
of an AIPOS file being transferred does not contain 
the two 37777777's. 

Referred to earlier when the Header block of AIPOS 
file was being checked. 

This outputs an ASCII message. 

This accepts numeric input along with CTRL/C and 
RETURN key. 

The floating point data in the output buffer is 
written to the OS/8 file. 

C.2 PRINT PROGRAM 

PRINT.FT outputs the results of the Transfer program. The MASS times 

l~ [MASS*l~] values and the corresponding INTENSITY values are listed 

on the line printer in two columns. 

Arrays used by program 

ARRAY(85) 

B(84) 

Logical unit: 

5 

C.3 ALLOCATE PROGRAM 

Explanation 

Contains a block of data read from the 
device specified. 

Contains an equal number of MASS(*lO)/ 
Intensity pairs to be output to the 
line printer. 

Assigned to the file in question at LOAD 
time. 

ALLOCAT.PA is an assembly language program which assembles with PALS. 

Its purpose is to open a file of user-specified length, unit and name. 

The USR is brought into core; the command decoder called, the output 

file opened and then closed. 
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C. 4 LIBMSH PROGRAl'1 

This program is made up of fourteen separate modules, twelve writ

ten in FORTRAN and two written in relocatable assembly language 

code. 

Logical Units: 

5 - assigned to a converted floating point MASH file 
6 - assigned to the only required CATALOGUE 
7 - assigned to the optional CATALOGUE 

Arrays used by program 

SLOTS(85) 

HEADER(85) 

ENTRY (21) 

COMLST(3) 

The Fourteen Modules: 

Explanation 

Contains one block of catalogue information 
which is divided into four - 21 floating
point-word entries with the 8sth floating
point-word ignored. 

Contains the Header block information of 
a given catalogue. 

Floating 
Point Wd. 

1 

2 

3-4 

5-6 

7-17 

18-85 

Contents Description 

INIT FLG 1934 if initialized 

integer number of next open 
entry slot in the file 

name of 12 characters maximum 
catalogue 

Date, etc. 12 characters maximum 

User mes- 66 characters maximum 
sage 

unused 

Contains all information necessary for one 
entry into a given catalogue. 

Floating 
Point Word 

1-5 

6-21 

Contents 

NAME, FORMULA, etc. 

8 M/I pairs found by ENcoding. 

Contains eight two-letter command codes to 
be used by LIBMSH.FT when interpreting a 
function call. 

Reference to specific lines of FORTRAN code are made relative to state

ment numbers with comment lines not being counted. For example, 46+2 

means the second line of code after the statement number 46. 
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C.4.1 LIBMSH.FT is a FORTRAN program which is essentially a command 

decoder. 

Program State
ment Numbers 

l~ 

Explanation 

KOUNT - initialize to ~ so that NEXT.FT 
will work correctly the first time 
it is called. 

IDEV set to 6 (at other places and in 
other routines sometimes set to 7). 
Used in random access I/O to refer 
to logical unit 6 (or 7). 

A check is made to see if the catalogue on 
logical unit 6 has been initialized. Next, 
the command is requested, interpreted and 
then executed. 

An illegal command returns here. 

C.4.2 ENTER.FT is a FORTRAN program which enters a file into a 

catalogue on logical unit 6 as well as searches a catalogue 

for one or more files that compare with the given file. 

Arrays used by Program Explanation 

NAME(5) 

PKLST(l6) 

Statement Numbers 

11-2 

14 

20 

201 

220 

these five floating point words are 
equivalent to the first five float
ing point words of ENTRY(21). 

these 16 floating point words are 
equivalent to words 6-21 of ENTRY(21). 

Explanation 

Read the Header block of logical unit 6. 
Determine type of encode. Clear PKLST 
array. 

Manual encode. User enters a maximum of 8 
Mass/Intensity peaks. 

Automatic encode. After entering the MASS 
tolerance (DELTM), the eight largest peaks 
from the MASH file are found. 

Initialize a set of constants. 

NEXT.FT is called to obtain the next Mass/ 
Intensity pair with a check made for end of 
file. The MASS is divided by 10- since the 
MASS in the file is a multiple of 10. 

IMASS - real mass is integerized 
FRACT - decimal part of real mass 
XFRACT=l-FRACT 
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Statement Numbers 

220+6 

25 

67 

72 

80 

Explanation 

Find all masses which satisfy the tolerance, 
DELTM. Enter Mass/Intensity pair into 
PKLST(l6) if the intensity is greater than 
one which is found in the list, and elimin
ate smallest intensity pair. 

Change the eight intensities to a % rela
tive to the highest one and then report 
the auto encode. 

Do a Search if FLGLST=l. 

Call COMPAR which is the subroutine which 
does the search. 

Entry is now placed in Catalogue upon user 
request. 

The entry may replace a given Catalogue 
entry. 

Entry is placed in catalogue; updated header 
block (word 2) of catalogue is written out 
to the file catalogue. 

C.4.3 INTERP.FT is a FORTRAN subroutine that compares a two-letter 

function command, which is passed to it, with the list of eight 

valid commands found in COMLST. The subroutine CCGET is called. 

INTERP returns one of the first eight digits to the calling 

program LIBMSH.FT, as a code number signaling which command was 

requested. An illegal command returns code number 9. 

C.4.4 XLIST.FT is a FORTRAN subroutine callable by the XLn command 

(FLGLST=¢) or by the CLn command (FLGLST=l). 

Statement Numbers 

3-3 

3+1 

10 

Explanation 

If the catalogue to be listed is on logi
cal device 7, a check is made to see if 
it has been initialized. 

Check to see if any entries are in cata
logue. 

Request the set of contiguous entry numbers 
to be used in the listing. The two limit 
numbers are checked for validity and re
adjusted if necessary. If the high limit 
is ¢ or is greater than the last entry in 
the catalogue its value defaults to the last 
entry number. If the low limit is ~ its 
value defaults to 1. If the low limit > 
high limit, the low limit takes on the 
value of the high limit. 
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Statement Number 

3~ 

33 

Explanation 

Check FLGLST for choice of type of list. 

XLn command-listing of Header block in
formation. 

CLn & XLn command-listing of 30 characters 
maximum information for each entry. 

CLn command-listing of Mass/Intensity 
pairs. 

C.4.5 DELETE.FT is a subroutine which deletes one (21 floating point) 

entry in a catalogue by replacing all 21 words with ~.~. 

Statement Number 

3-3 

3+1 

9+1 

31 

30 

15+1 

Explanation 

If the file to be deleted is on logical 
unit 7, a check is made to see if it has 
been initialized. 

Check to see if any entries are in cata
logue. 

Accept entry numbers to be deleted, check 
to see if NUM is zero which signals return 
to CMD . Check to see if NUM is too big. 

If NUM = last entry number, decrement 
word(2) of the header block. A further 
check is made to see if the next entry had 
been previously deleted. If so, decrement 
word(2) etc. This sequence moves the 
pointer to the first available entry slot. 

Replace the entry with ~·s. 

Put entry back into catalogue and restore 
updated header block. 

C.4.6 SQUISH.FT is a subroutine which eliminates all empty entries 

previously caused by deletions. 

Statement Number 

3+2 

10-8 

Explanation 

Set up some variables 

IEND last entry in catalogue. 
NBLK = number of blocks containing all 

entries from first to last. 
IA current block of catalogue to be 

read 
IB current block of catalogue to be 

written to during the squish. 
JEND counts four entries per block. 

Squeeze the four entries of the current 
block in core, eliminating zeroed entries. 
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Statement Number 

10+1 

10+4 

25 

Explanation 

Write out a block of squeezed entries when 
the block has four non-zeroed entries. 

LF signals the need (=l) to write out a 
partially filled block when the SQUISH is 
done. 

Update header information and write it out 
to the catalogue. 

C.4.7 MOVE.FT is a subroutine used to move a contiguous set of entries 

(l,2,3, •.• ,All) from the catalogue on logical unit 6 to the 

catalogue on logical unit 7. 

Arrays used 
by Programs 

SL ( 85) 

SLOTS (85) 

HEAD (85) 

HEADER (85) 

Statement Number 

100-1 

10-2 

26+1 

Explanation 

contains four entries from catalogue on 
logical unit 7 

contains four entries from catalogue on 
logical unit 6. 

contains the HEADER information for the 
catalogue on logical unit 6. 

contains the header information for the 
catalogue on logical unit 7. 

Explanation 

Request the set of contiguous entry numbers 
to be used in the move. The two limit 
numbers LIMLO & LIMHI are checked for valid
ity. 

Set up some variables. 

KS TOP 
FIRST6 = 
LIMLO 

FIRST 

FIRST7 
KBEGIN 

KS TART 

KEND 

number of entries to move. 
current block to read. 
reset to a number from 1 to 4. 
Keeps track of current entry of 
current block in core from logical 
unit 6. 
set to a number from 1 to 4. 
Keeps track of current entry of 
current block in core from logi
cal unit 7. 
current block to write. 
points to first word of current 
entry in output buffer 
points to first word of current 
entry in input buffer 
points to last word of current 
entry in input buffer. 

Transfer one entry to output buffer. Update 
Header Block of output file. Check need to 
write out buffer if four entries are present. 
Check if job is done (KSTOP=~). 
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Statement Number 

55 

59 

Explanation 

Set pointer to next input entry. 

Job is done. Write out last block. Write 
out updated header block. 

C.4.8 COMPAR.FT is a subroutine called by ENTER.FT and is used to 

search all files on logical unit 6 for one or more matches 

with a given entry in ENTRY(21). 

Statement Number 

41 

43 

43+2 

43+4 

43+9 

57-1 

Explanation 

User specified tolerances. 

DELTI Itensity tolerance 
NUMPKS - number of peaks which must match 

in order to report a valid com
pare. 

Output of hard copy heading to be used 
when reporting any matches. 

FLAG 

IEND 

set to 1 if one or more matches 
were found 
number of last entry in catalogue 

Reads one catalogue entry at a time 
into SLOTS(85). 

Takes one peak at a time from ENTRY(21) 
and compares with each of the eight peaks 
of an entry in SLOTS(85). 

Reports a match when found. 

C.4.9 INIT.FT is a subroutine which checks the catalogue on logical 

unit 6 to make sure it has been initialized (FLG=~), and then 

forces an automatic initialization if it has not. This routine 

is also called to initialize a catalogue (FLG=l) upon user 

request. 

Statement Number 

3-3 

3+1 

7-1 

8 

Explanation 

See if an automatic check is to be made on 
logical unit 6 (FLG=~). Otherwise deter
mine which logical unit (IDEV=6 or 7) has 
been requested for initialization. 

See if catalogue is presently initialized 
HEADER(l)=l934. 

Indicates that the catalogue is being in
itialized for the first time. 

Set word 1 of header 'block of catalogue to 
1934. Set word 2 of header block to a 1. 
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Statement Number 

10 

5-1 

5 

200+1 

20 

Explanation 

Accept user specified information. 

Determine if Initialization is upon re
quest (FLG=l) . 

Place all Header information in array to 
be written out. 

Write out Header block. 

If Initialization is upon request, give user 
a chance to back out before doing the in
itialization on his catalogue. 

C.4.10 NEXT.FT is called by ENTER. This routine fetches the next 

floating-point number (either a MASS or INTENSITY) value 

from a given MASS file which is on logical unit 5. 

Arrays used 
by Program Explanation 

ARRAY(85) Contains one block of floating-point numbers 
read from a MASH file. 

Statement Number Explanation 

10-3 KOUNT - is a variable which indicates 
which of the 85 floating-point 
numbers in ARRAY(85) is to be 
fetched. It is initially set 
to ¢ by LIBMSH, and thereafter 
set to zero whenever a new block 
of data is to be read. 

C.4.11 GETBLK.FT is a routine which effectively gets a specified 

entry (NENT) in a catalogue (NDEV), by actually reading into 

SLOTS(85) the entire block containing the entry. This rou

tine returns to the caller the starting location (LOC) within 

SLOTS where the requested entry begins. 

C.4.12 PUTBLK.FT is a routine which works like GETBLK and puts an 

entry into a catalogue. 

C.4.13 th CCGET.PA is an assembly language program which gets the N 

character (6-Bit) in a string, and stores it in F as a norm

alized number between ¢ and 63. 
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C.4.14 STRNG.PA is an assembly language program which enables entry 

of an ASCII string of characters in groups of six. If 

fewer than the maximum number of characters is entered, 

blanks are automatically filled in on the right. 

Labels 

STRNG 

SETI NT 

STRING 

CRTN 

LP TTY I 

BLANKS 

LFRT 

Explanation 

The return address is saved; base page and 
index registers are reassigned; the arguments 
of the subroutine call are processed. 

Since the routine works off the FORTRA~! inter
rupt chain, it is necessary to set up the 4-
locations for the interrupt. It is necessary 
to save, and later restore, the first of the 
4-locations (#INT). The field and address 
of the string of characters is set up for 
LFRT. 

A set of locations are cleared. 

FLGDN=l when the last character has been 
entered and it is time to return 
to the calling program. 

FLG=Even number if the right 6-bit character 
of a word in the string is 
requested. 

FLG=Odd number if the left 6-bit character 
is requested. 

FLGCHR negative number signals job is done 
~ signals Teletype input 
1 signals time to issue carriage 

return 
2 signals time to issue line feed 

Checks interrupt flags for a previous echoed 
character or a current input character. If 
an echoed character caused interrupt, a check 
is made (FLGCHR) whether to output line feed, 
carriage return, or service Teletype. 

This routine is called only when the user 
exceeded the maximum number of input string 
characters before issuing a carriage return. 

This routine services the keyboard. 

Come here if user issued carriage return be
fore the maximum number of characters had 
been entered. Blanks are filled in the string 
to the right. 

Depending on the contents of FLG (ODD or EVEN) 
the left or right 6-bit character of a word 
in the string is stored with the keyboard 
character. 
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