UNIVERSITY OF CALIFORNIA, DAVIS

Piag X ) SANTA BARBARA * SANTA CRUZ
7y
R

HERKELLY * DAVIS ¢ IRVINE « 1LOS ANCELES « RIVERSIDE ¢ SAN DIECO * SAN FRANCISCO
COITEGE OF ENGINEFRING DAVIS, CALTFORNIA 953616
DEPARIMENT OF FLEFCTRIC A

AND COMPU LT R ENGINEERING

October 1983

TO: Recipients of MicroMUMPS Version 4.0
This package contains the deliverables associated with 8080, Z80 and 8086
versions of MicroMUMPS, version 4.0. Included in the package are:

- A distribution disk (8" or 5i", depending on your order). The disk(s) contain
object code for one version of MUMPS, some CP/M or CP/M86 utilities used in set-
ting MUMPS files, and some additional program and/or data files. The disk(s)
also contain MUMPS utilities and applications.

- Documentation in printed form.

- The October 1983 newsletter.

- Order forms for MUG reference texts and MUG membership.

- An additional order form for MicroMUMPS related materials.

Special Note to New Recipients

If you are a new subscriber to MicroMUMPS, you may be unfamiliar with the MUMPS
language. Included with your shipment is an order form for documents published by
the MUMPS Users' Group, and for membership in that organization. There are three
documents that are valuable aids to MUMPS programming available from MUG:

Computer Programming in ANS MJUMPS, by Krieg: This text is an excellent tutorial level
text for the new user who is assentially unfamiliar with programming and computers.

It conforms in most respects to the implementation included with this shipment.
Written by a physician and intended for professionals in other non-computing fields,
it has received very favorable reviews.

MUMPS Primer, Revised: This book is more suited to new MUMPS users who have had
experience in other languages. Less tutorial, it can serve as a rapid reference
for many programming examples, but does not start at quite the same entry point
level as the Krieg text.

Programmer's Reference Manual: This is the "bible" of experienced MUMPS programmers,
containing the detailed answers to complex questions in the use of the language.

Revised in early 1982, it reflects many, though not quite all, of the changes in the
1982 Standard.

We recommend that any MUMPS programmer have one or more of these documents for
their use with MicroMUMPS,
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Disk Duplication and Verification

The volume of MicroMUMPS distribution has grown to the point that it is
economically feasible to use a commercial duplicating service for disk dupli-
cation. If you experience difficulty in reading your disk, try first to read
it on another machine in your vicinity. If all fails, return the disk to me
with a note indicating the nature of the problem. I will replace the disk,
and report the failure to the duplicating service. In view of the guarantees
given by the duplicating service, I do not foresee problems with these disks.

Note to Recipients of Former Versions

MUMPS global files created on previous releases must be saved under that
version, then restored under the new version to preserve their information.
Routines have not been altered in the current version, which means that they
are compatible with version 3.5 (but not with earlier versions).

Questions and Problems

The growth of interest in MicroMUMPS has been gratifying, but not without
some difficulties. Chief among these problems has been the number of telephone
calls requesting assistance. In order to enable us to continue to make progress
on new versions, we are anxious to keep to a minimum telephone calls which often
interrupt a process requiring concentration.

To assist us in helping you, we ask that, whenever possible, you send us a
note, documenting questions that have arisen with your use of MicroMUMPS. We will
try to respond as quickly as possible. In general, telephone calls will be
handled by Tracy Jones. We are at present working on new MUMPS versions, and we
hope you will help us by minimizing the telephone interruptions.

Please address all inquiries and trouble reports to: Richard F. Walters, Ph.D.,
Department of Electrical and Computer Engineering, University of California, Davis,
CA 95616. Thank you for your help.

Sincerely,

y
~ 7 i
R Ca?
Richard F. Walters, Ph.D.
Professor

RFW/t1j
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1. Materials Included

This wversion of Standard MUMFS has been implemented in 8080 or
Z80 Assemblws code under the CF/M orerating sustem: angd is
available for manwy manufacturer’s hardware., Delivery of the
swstem includes an 8° or S* florrue disk which contains the
following materisls?

MUMPS.COM ~ The QObdect Code for MUMPS running under CF/M. The
version number will arrear on the disk label as well zs inn  the
orening messade when the sustem is entered.

SETGLOR.COM -~ An Assemblw landuade prodrams used to initislirce
globals.

SETMUMFS.COM -~ A Utility used to reconfidure uwour MUMFS sustem.

GLOBALS.IIAT - An initisl globasls file crested bw SETGLOR.
ERRORS.DAT - the error messade file used to srovide decoding of
specific errors  encountered in running MUMPS, Note that the

MUMFS sustem will run without this files giving onlw error
numbers rather than comrlete messades, MUMPS assumes the file is
on the current default drive, redardless af the location of
routines and dlobsls.

X . MMFP -~ The disk will also contain Utilite Prodrams and some
Arrlication erodrams that are avsilsble at distribution time.
One—-Fade abstracts for these wutilities and aerelications are
distributed with the sustem. The srecific rrodgrams distributed
in this rortion of the rackage will varu,

UT.GBL -~ A dlobsal backur file used in conJunction with the
MUMPS utilities furnished bw Dr. Lewhkowicz.

The User’s Manualy a descriestion of MICROMUMFS features and
extensionsy is included with the sustem deliverzbles.

The Utilitu/Arrlication Manual which descibes the CF/M and MUMPS
utilities rrovided with the sustem.

A Test/Vzlidation Dialodgue is included to 3llow the users to
verify correct rerformance of the sustem,

[
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II. Sustem Reauirements for MICROMUMPS

X 8080y 808% or Z80 CrU
X User area (TFA) of not less tham 49K butes,

This dgives 38 rFartition size of 4K butes (routine rlus local
variables) and two dlobal buffers. This configuration is the
absolute wminimum that cam be used for microMUMPS, Since MUMFS
uses buffer srace to sreed ur access of dglobals and routiness
execution will be slower when less memorwe is svailasble.

TFA bhutes Partition Buffer srace
ALk 4k 2V
56V, 4k k.

¥ One florry or winchester disk drive.

Two drives are recommended for rerformance and bachur, MicroMumrs
can wuse one drive for routines and the other for dlobal files.
A recommended confidguration is to slace the MUMPS intevrrreter and
associated CP/M wutilities rlus MUMFS routines on drive Ay and
rlace only the data basse (GLORALS.DAT) onm drive B, This drive
assignment is rerformed using the Z0 commands described in  the
User’s Manual: or can be rermenently zssidgrned uwsing the SETMUMFG
utilityg,

Standard distribution is rrovided on the following medis!

8 inch sindle sidedr single density floerry digl

(CF/M distribution format)

5 inch sindle or double sided. double density florrw for
Arrle with Z80 softcard

L

S inch sindle densitw flosrry for Osborne I

tJ
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cPr/M 2.2

Other comratible orerating swstems maw run  MicroMumrsy rlease
contact us with any sroblems or information on this.

¥ Standard I/0 terminals: either printing or CRT» may be used
with MICROMUMFS.

Globhal files are not stored a3s CP/M sequentizl ASCII format.
There are two imrlications to this fact. Firstsy it is not ross-—
itle to read dglobals through CP/M. Secondy when

wsindg the PIP command to cory filesy it is necessary to use the
L0) ortion to dusrantee correct corvind, The MUMFS dglobals must

be coried wusind swntax as follows!?

FIF Bi=A:GLOEALS.DATLO]

This rrecaution is necessary becasuse these files maw have
embedded characters that are intersrreted by CF/M 85 end of file.
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I1T. Instruction for Installation

i. Before usindg the sustemr it is wise to make a backur disk of
the errodrams and text included on the distribution disk. The
distribution disk maw be coried using ang of the CP/M utilities
such as PIP or DISKCOPRY. Re sures howevery to use the [0] ortion
for the dglobals filer GLORALS.DAT.

2. In order to be certain that vou have 2 clean version of the
dglobal files mount 3 disk in drive A that has SETGLOR.COMy but no
GLORALS.DAT. Rur SETGLOER by turing its namer and wvou will create
8 blank file GLOBALS.DAT» initisted for the accertance of <¢lobal

files.
3. Using 38 backur disk (created bw Ster 1 above):s Ture MUMFS,
therebs executing the MUMPS interrreter. The sustem will Fromrt

for dater then issue 3 sidn-on messade including the version and
ture of sustem. Whern 3 rromet "' agrrears:s vou maw begin to enter
commands .

4, Following +the seaquence illustrated in the 8sccomrangsing
Validation Dizlodg listindgs ture in the commands underlimneds and
check that the resronses uwou receive are similar to those in the
#rintout.

S You may wWwish to test 38 few rrodgrams sent with the sustem:
such 388 LEXICON and the FORMS Dlemo sustem (TFORMD) » to dain
additional familiarity with this version and with the MUMFS
landaude.

& If vou wish to reconfigure the sustem: it is recommended
that wou run SETMUMPS orn 3 serarate corw of the obhdect codes
rather than the distribution dishk. Follow the instructions
#rovided with SETHMUMFS 3¢ described in the Utilities rortion of
this documentation.

To dater this sustem haes been imrlemented on many different
CP/M sustemsy using large and small disksy Winchester drives and

other rerirherals are distributed by mans manufacturers, If wou
erncounter difficulties in detting this sustem to run {(other than
those in corging to different sir-es ar formats)ys rlease

reraort these rroblems to Richard F. Walterss Dlert Electrical and
Comrputer Endineerings

Universitwy of Caslifornias Davis CA 954616, Althoudgh we do

ot rrovide comrlete surrort servicess we will do what we can to

offer helrful advice ors if ocur shirment is in errory to rerlace
the dishk.
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Conversion of 0ld MUMPS Globals

The new dglobhal file structure is not compatible with earlier
versions. In order +to convert earlier dlobals to the correct
format for the current version» wou should do the following!?

1. Using wour srevious version of MUMFS, do TIMGS to save
the dlobals.

2. Using the new version (4.0) of MUMFS, do TYUMGR to
restore the dlobals in wour new GLOBALS.DAT file. Note that gou
will need to use different disks for the two GLORALS.DAT files.

&
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Introduction

A single user version of Standard MUMPS has been implemented on
$080/280 based microcomputers operating under the CP/M Operating
system, This research has been supported in part by the Veterans
Administration, the MUMPS Systems Laboratory, Nagoya, Japan,
Shared Medical Systems, the Lister Hill HNational Center for
Biomedical Communications of the National Library of Medicine, and
the University of California. Improvements to the system have been
contributed by many individuals, notably John Althouse and J.
Wesley Cleveland in London, it is distributed by the University of
California, Davis and by the MUMPS Users Groups of Europe, Japan
and DBrazil.

In its current version, MICROMUMPS includes all commands of the
ANSI Standard applicable to single user versions, $HOROLOG s
implemented on a few systems, where a clock or timer 1is
available.

MICROMUMPS is continuing to undergo modifications and

improvements. Many changes have bezen introduced since the first

version, released in 1979, and the performance has undergone
dramatic improvements. The program is distributed with no

guarantees of accuracy, although it has been extensively tested

and continues to be evaluated and refined on a regular bhasis.

Recipients are wurged to report suspected errors to the

distributer, enclosing a printout of the suspected error and any

comments that might help pinpoint the cause.

This manual describes extensions to the MU4PS language that are
included 1in the 8030/280 versions. Some extensions have been
added to conform to «changes in the language proposed since
acceptance of tnhe 1977 Standard (e.g., string subscripts). Sonme
special capabilities available at the micro- computer level are
also described in this manual.

Initiating MICROMUMPS

To enter tne MUMPS interpreter, begin by turning on the machine
and initiating CP/M in the method usualy employed for that system
(modes of loading and initializing CP/M systems may vary). Then
type "MUMPSY, and the interpreter will be loaded. When loaded,
the interpreter will prompt for date, give an 1initial message
identifying itself, and then give a prompt ">", which is repeated
each time the interpreter is awalting further input from the user.
If MUMPS has been configured for auto execute mode using the
SETMUMPS utility, then the command line entered during setup will
be executed instead of the initial prompt. See SETMUMPS utility
documentation for more infomraticn on auto execute mode.
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To exit MUMP3, type HALT or M, and the moniter will once =ajain
assume control of the system, Always exit using the HALT
command and allow the system to rewrite all modified plobal
files before returning control to CP/M,

Special Features of MICRCMUMPS

MICROMUMPS now includes all the features added to Standard
MUMPS for inclusion in the ANS 1983 proposed standard. These
features are:

String Subscripts: See $ORDER function, p. 7.

SET ¢PIECE: the syntax 3ET $PIECE(X,delim,n)="NFW VALUE"
establishes NEW VALUE as the nth piece of variable X.

$ASCII(exprt,intexpr2) returns the $ASCII function on the
intexpr2th character of expr?

$EXTRACT (expr) returns the first character of the value of
expr.,

BJUSTIFY now 1includes a leading zero in front of decimal
fractions.

SLENGTH(expri,expr2. gives the number of non-overlapping
times expr2 occurs in expri

$TEXT(+0) returns the name of the routine

Pattern mateh: sliternating forms permitted

READ A#n reads up to n characters, terminating at n.

In addition to permitting string subscripts, decimal subscripts

are also allowed in MICROMUMPS, Note that the collating order
specified by the MUMPS Development Committee treats "ecanonical

numbers”™ as special cases, separating them from other numbers and
alphanumeric strings., See the section on Language bxtensions for
further details on this topic.

Adhereance to Portability Requirements of the MUMPS Standard

This wversion of S3Standard MUMPS adheres to or exceeds all
provisions specified in part III of the ANSI Standard X11.1
String variables wmay be up to 255 characters in length, numeric
precision is maintained %o nine significant digits, numbers in
excess of 1 raised to the 25th power can be represented,
subseripts may be arbitrarily long, etc.
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Implementation Specific Featuresz of MICROMUMPS

The ANSI Standard X11.1 reserves for the implementor a number of
language elements, This section describes briefly the manner in
which some of those features have heen treated in MICROMUMPS,

1. Direct entry of routine lines,

MUMPS can be executed by direct commands, processed as soon as
they are typed, or by executing stored routines. provision must
be made for the entry of command lines that can be stored as
routines. In MICROMUMPS, the TAB character (control - I on some
keyboards) is used to signal the start of g command line that 1is
to Dbe stored 1in the workspace, The Tab character should be
positioned after the label, 1if any, and before the appearance of
the first executable coummand, The Tab characters echoes as a
space (a chanse from earlier versions).

When inserting new command lines into text, they are placed imme-

diately in front of the current text pointer which is then updated
to point after the inserted line, Language extensions that
permit manipulation of the current text pointer are described in
the section on language extensions,

When a routine is entered from an editor, the linestart character
may be any combination of one or wmore tabs or spaces.

2. Control Character Functions

A number of special characters are interpreted by MICROMUMP3 to
provide actions similar to those encountered in the CP/M operating
system, These characters are:

Control- A information typed to next carriage return is
not echoed.

Control- C interrupt execution. When executed while in dir-
rect mode, execution is halted and control remains in
direct mode, When a routine is beiny ciecuted, the user
returns to direct mode, but can conrntinue execution of
the routine by typing ZG0. A second Control-C will a-
bort the routine and return to direct mode,

Control- G talk-through mode. Everything typed until the next
Ctl-G is transmitted directly to the output port, and
informaticn received from the port is echoed to screen.

Control- H packspace and delete character

Control- P echo to printer

Control- 5 pause output. Resume by typing any character

Control- X remove line, erasing it from screen

rubout backspace pointer, echo deleted character,

3. BREAK and 2ZC0 Commands

The ANSI standard does not specify completely the BREAK command.
In this wversion, BREAK may be entered with an argument list,
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which is typed out wnen the BREAK is encountered. This messapge
may be used to identify the location of the BREAK command
invoked, a feature that is tielpful in debugging command lines.

Return to execution fcllowing interruption by a BREAK command is
accomplished by the ZGO command, which picks up routine execution
at the point at which it was suspended,

4, READ * and WRITE *; READ A#n

The READ * syntax of Standard MUMPS permits user definition of
the interpretation of this special command. In MICROMUMPS, the
sugpgestion contained in the MUMPS Programmer's Reference Manual
is followed, and READ * is used to implement a single character
READ for use 1n those programs where single character input is an
important requirement of certain applications. When MUMPS
encounters the READ command followed by an asterisk, it returns a
single character which 1s the ASCII code equivalent of the
character entered from the keyboard. Note that the READ *
command does not echo the character typed to the screen,

EAD A#n, where n is a number ¢ characters to be read, will cause
he READ to be terminated either when n characters have been typed
or when a carriage return is typed, This form of the READ command
is a new feature of 1983 ANS MUMPS,

R
t

[

5. $STORAGE
The special variatles $3ITORAGL returns a number eguivalent to the

number of unused bytes ¢f storage remalning in the workspace of
the systemn,

6, VIEW Command

VIEW 13 implemented with a single argument that may have the
values U <threough #. The meaning of these values is deiined as

follows:

0 returns a list of local variable names and values

i returns local variable names, subscripts and values of
tocal subseripted variables

2 returns a 1list Global Variable Names,

3 returns a 1ist of MUMPS routines on disk

4 returns a diresctory of all CP/M files on drive

specified as routine drive,
' HANG and Timeout Functions

The  HANG command permits a pause of specified number of seconds.
Likewise, various commands such as FEAD allow for a timeout 1in
the same units. Since most systems do not have an  external
clock, it is necessary toe implement these features using a count-
down algorithm which is dependernt on the internal cycle time of
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the system, The 280 implementation supplied with thig

documentation uses a #MHz clock and the timing features are

based on the internal cycle times of that system. Since other
systems may run at different speeds, the precise time of the HANG
command may vary.

8. QPEN #: (parameters)

OPEN allows assignment of different I/0 and disk devices and
files, The device assignments currently available in OPEN, CLOSE
and USE are:

the primary input device (CP/M mode)
printer (CP/M listing device)

CP/M disk file

CP/M disk file

CP/M disk file

3erial Port (CP/M Reader/Punch)

VM ERN 2O

If OPEN 1is invoked with either ' or 5 as the device
specification, parameters are ignored,

An  OPEN command specifying one of the disk files requires the
syntax (DRIVE:FILENAME)., Failure to specify parameters will
igenerate an error. These two parameters may be string variables or
qucted constants., For example,

OPEN 2:(M"A":"TEST.ASM")

will assign to device number 3 the CP/M file TEST,ASM. Note the
necessity for both quotation marks and parentheses in this
specification. If variables have been previously set, they may
also be used. For example, if X="A" and Y="TEST.,ASM", then the
command

OPEN 3:(X:Y)

is a valid syntax for this command.

MicroMUMPS now permits addition of a reccrd at the end of an
existing CP/M file. The syntax for this variation of the OPEN
command is:

OPEN 3:(M"A":"FILE.EXT":"END")

Tnereafter, any records written to that file are added at the
end. See description of the USE command for random read/write of
CP/M files.

In order to use the remote device it it necessary to provide for a
status check on the RDR device (each device has a status port and
a data port). The routine should return the Z-flag set when no
data are present, and the NZ set when data are available to be
read, Following are a few examples of ways in which the
status port can be set:
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Radio Shack (TRSE0 Model II)

Port A Port B

IN Fo IN e
ANI 1 ANT 1

RET RET

To set the routine on a new system, use the following command
sequence:

APDDT MUMP3,COM
DOT VERS 2.2

NEXT PC

AOQQOO 0100 (Remember these numbers: A0-01)

D105 106 the address of the status routine: 105-106
0105 76 80 the address is 8D76

-ABDTO assemble at 8D76

3b76 1IN =7 thig is the status port address for port B
3D78 ANI 1 on the TRS80 mod II

8DTA RET

8D7B Just type return to terminate new code

-"C back to CP/M

A>SAVE 159 MUMPSX,COM snumber of CP/M pages to save starting
at AO0-01, note different name is used for
this version., It can be renamed later.

There are 20 bytes available for the status routine. In order to
use it, you must find out which is the status port of your system
and ingert that value where F7 appears above,

9. CLOSE #: options

CLOSE refers to the same files and devices specified in OPEN and
USE, described above, The two options available are U (close anl
lock the file, and ' (purge the file and close it). For example,

CLOSE 3:0 (closes and saves the file specified as device 3)

CLOSE 2:1 (erases the file referred to as device 2)
The defaulrt vealue (if no anumber appears after the colon) is to
leave the file in the status it was in when MUMPS use of the file
started {(a new file is deleted, an old file retained).

10, USE # :arg]

USk  instracts the interface to direct 170 to the device/file
specified, USE 1 directs output to the printer, U3SE 2 references
read and write cominands to the CF/M file specified, ete.

The USE command has several variations that can be used with
devices 2, 3 and 4 to permit appending data at the end of a se-
quential file and accessing directly records in a random CP/M
file, For a sequentizl file,
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USE 2:"ENDY

will move the file pointer to the end of the current file and add
data at that point. This option should only be used when a pre-
existing file has been opened.

Random CP/M [liles must first be declared outside MUMPS wusing
standard CP/M procedures, Individuals who are not familiar with
these procedures should not attempt to use this feature. When a
random file exists, the syntax

USE 2:n

where n is the sector number to be read, will move the pointer to
that location so that the next READ or WRITE is of the desired
sector. An alternate syntax,

USE 2:n:im

addresses the m-th byte of the n~-th sector, READ and WRITE
actions are permitted in this mode, but extreme care not to
overflow the existing file structure is required. In general,
this option is intended only for the advanced programmer who 1is
already familiar with CP/M. Potential hazards of its misuse
include unknown errors when the user attempts to write past the
end of a random CP/M file and disruption of the addressing when a
sector is overflowed.

11, SET $X and 3ET $Y

Frequently, it 1is desirable, in screen formatting dependent
routines, to redefine the $X and $Y special variables to conform
to new locations of the cursor after terminal-specific write se-
quences have been executed. MicroMUMPS uses the same convention
that has been adopted by several commercial versions of Standard
MUMPS - $X and 3Y may be set by the user, who must write special
rocutines to accomplish this function, Version 4.0 now supports
this feature.

12. WRITE (without arguments)

Several commercial MUMPS systems (D3M, ISM etc.) use WRITE
without arguments as a way to view local variables. In order to
make use of MicroMUMPS as convenient as possible for those indi-
viduals who use these versions, we have implemented WRITE with no
arguments to perform exactly the same function as VIEW 0. The
list of variables is displayed, but subscripted values are not
displayed.

7
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Features Specific to CP/M Operating System

A great deal ot care nas heen taken to minimize the dependence on

the CP/M operating system, However, certain function must be
performed by an operating system: these functions, which include
primarily those involving terminal and disk I/0 are described
below.

1 Terminal 1/0

Calls for I/0 have been converted in the current version to BIOS3
calls rather than BDCS references. This change permits
interruption of execution by trapping special control characters
as described earlier in this manual.

Formatting ocutput control characters include the Form Feed (OCH)
for new page or clear screen, and the conventional CR/L® new line
start characters. Other special characters specific to different
devices may be output using the WRITE *nn where nn is the decimal
value of an appropriate ASCII code.

For example to position the cursor on some CRTs you would enter

WRITE  *27,7"Y" ¥31,X,%314Y ; output ECS sequence, then X ¥
coordinates with displacement,

2 Serial Port I1/0

Input and QCuput of data on a serial line other than the system
console is supported in this version of MICROMUMPS, The facility
is provided wusing the EDOS calls for the CP/M Reader/Punch
devices as described in the CP/M documentaticn. It may be
necessary to use STAT or other CP/M utilities to make appropriate
IO Byte assigments for these devices. It is also necessary to set
the speed and character length cutside MUMPS, Note that at higher
baud rates it is possible to lose characters, since interrupt

handling and buffering is wvsually not provided in the BIDG for
this device,.

3 CP/M 3equential File I/0

As described above, MICROMUMPS provides three devices that allow
reading and writing of CP/M sequential ASCII files. The USE, READ
and WRITE commands operate like the SDP files provided by DSM-11,
except that the file can only be accessed from the beginning. A
single CNTRL/Z is returned to the MUMPS routine when a CP/M  End
of File is detected on reads. This facility is useful for writing
MUMP3  rcutines or globals for backup and for interface to other
languages or word processors, Examples of uss of these devices
can be found in the routines %ZBU and $ZRS as well as the routine
editor BEDIT.

(& ]
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-Command Extensions

The MUMPS Standard provides a means whereby the language can be
extended in order to take care of [/0 and other features not fully
specified in the standard. The general provision is to allow new
commands Dbeginning with Z to be included in any implementation.
MICROMUMPS Z extensions are similar to or identical to DSM and ISM
comparable commands. In one or two instances, mwminor differences
exist. Users familiar with DSM, ISM, or with earlier versions of
MICROMUMPS should note these lanpuage features carefully to avoid
potential confusion or misuse.

$ZCOUNT returns the number of free blocks available in
GLOBALS.DAT. Can be used in program mode to avert any
problems of overflowing allocated global area.

ZD(ELETE) <{fname> will delete a routine file from disk. This
command is8 different f{rom the DSM and ISM method of deleting disk
copies of routines.

ZE(RROR) <argument> When a BREAK is encountered, and ZERROR has
been set, the error message giving location of the error is
displayed (pointer to command, label plus offset). If ZERROR has
arguments, control will pass to the entryrefroutine in the
argument .

3ZG(LOBAL) returns the drive name on which globals are currently
located. It is useful in program mode to manage files
when multiple disks are used.

ZI(NSERT) <string>:<label (+n)> inserts the string before the

specified 1line, and moves the line pointer just past the newly
inserted line. The format of the <string> may be one of the
following:

"label (space) command line"

"(space) command line

VAR, where var is a previously defined string conforming to
one of the two options listed above.

Note that the quotation marks are required if the string is
entered directly, and the line start character must be a space.

ZL(OAD) <name> - retrieves the named routine from disk, placing
it 1in the workspace. The line pointer is set at the end of the

routine loaded,

ZM(OVE) (without arguments) : moves pointer to top of routine

ZM <label>(+n) moves pointer to label and advances
+n lines
M moves to end of routine
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$Z W (AME) returns name of current routine

ZO(PTION) displays current routine and global drive names

20 drvl changes routine drive to drvl
70 {drvl:drv2) changes routine to drvl, global drive to drvZ
20 (:drv2) changes global drive to drv2

Example: 20 "B" places routines on drive B
20 ("Cv:vA") places routines on C, globals on A
Note that the quotation marks are required

$ZOLRDER ] (args) returns the next full global subscript reference
after the argument specified.
Example: assume that ~A(2), "A(2,1), "A(2,3,1,1), and "A(3)
are defined, The MUMPS command line:

SET X=n"A(nnwnyw o0oR T=1:1 SET X=3$20(€X) Q:X="" W X,!
would write

“A(2)
a2, 1)
“A(2,3,1,1)
“A(3)

ZP(RINT) (without arguments) prints entire routine
(P may be used without ZP, as in DSM)

AR prints current line

ZP <label (+n)> prints the line specified by
<label>, optionally offset by (n)
lines

ZP <labell (+ni1)>: label2 (+n2)> prints all lines between and
including the lines referenced by
labell and label2 as modified by ni
and n2

ZP <label (+n)>: lists all lines from the referenced
label to the end of the work space

Note that ZPRINT does not affect the position of the 1line
pointer.

ZR(ZMOVE) (without arguments) deletes entire routine from
workspace
ZR ¥ deletes current line

ZR <label (+n)> deletes line specified by label and offset.

ZR <labell (+n)>:label2 (+un)> deletes all lines between and
including labell and label? (plus offsets)

ZR <label ({+n)>:deletes all lines from specified label and off=-
set to end of routine

$ZR(CUTINE) returns the drive name for routines., See $2G.

ZS(AVE) (without arguments) saves the routine with the
current name assigned {$ZNAME)

10
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7S  <name> saves routine with name assigned.

Global Files

In order to increase execution speed by reducing the number of
disk seeks (a major delay on floppy disk systems), in-memory
buffers are wused. A disk directory bit map is retained 1in
memory, and updated each time globals are added or KILLED. This
bit map 1s an essential key to the global files, If a system
failure occurs before the bit map directory has been written to
disk, serious degradation of the global files may occur, usually
resulting in the loss of one or more variables previously set,.
For this reason, it is important to minimize the potential effect
of this loss by following one or more of the sugpestions given
below.

Cne way to update files online is to use the ZOPTION command in
either direct or indirect mode. Invoking ZOPTION will force
update of the disk, and execution may continue normally.

Backup files of transactions, or other software mechanisms to
protect against power failures may be used as in all systems.
Occasional use of the global dumper utilities (see section on
utility programs) will also provide checkpoint backup for
sensitive file,

To maximize data base performance, the GLOBALS.DAT file should be
created at the beginning of an empty disk, and ideally should be
the only file on that disk. This avoids file fragmentation and
positions the file near the CP/M directory, which 1s accessed
when random disk I/0 forces a directory lookup to change extents,

IMPORTANT: At the end of each MUMPS session, you must exit MUMPS
with a HALT (normal exit) so that the global buffers in memory
are written to disk., Falilure to do so will corrupt the global
file.

11
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ERROR MESSAGES

MISSING LINESTART CHARACTERS
STACK QVERFLOW

ARITHMETIC OVERFLOW

UNDEF INED LOCAL VARIABLE
ILLEGAL FUNCTION NAME

ILLEGAL COMMAND NAME

UNDEF INED PROGRAM NAME

UNDEF INED GLOBAL NAME
GLOBAL+VALUE TOO LONG
DIRECTORY FULL

PROGRAM LARGER THAN PARTITION
STRING TOO LONG

UNMATCHED PARENTHESES

ILLEGAL USE OF NOT OPERATOR
ILLEGAL COMMAND TERMINATOR
TOO MANY NAKED RETERENCES
UNAUTHORIZED GLOBAL ACCESS
DIVISION BY ZERO

ILLEGAL CHARACTER

SYNTAX STACK OVERFLOW

ILLEGAL EXPRESSION

ILLEGAL PATTERN

MISSING COMMA

ILLEGAL VARIABLE NAME

ILLEGAL USE OF INDIRECTION
UNDEF INED ROUTINE LINE NUMBER
ILLEGAL NUMERIC LITERAL
MISSING EQUAL SIGN

ILLEGAL ROUTINE OR LABEL NAME
INVALID NAME SYNTAX
UNIMPLEMENTED OPERATION
SYMBOL TABLE OVERFLOW

TOO MANY LEVELS OF NESTING
DUPLICATE LABEL

INVALID LINE REFERENCE

NO TRUE VALUE IN $SELECT
NAKED GLOBAL REFERENCE ILLEGAL
GLOBAL FILE NOT ON DI3SK
ROUTINE NOT ON DISK

DISK I/0 ERROR

ROUTINE IS UNNAMED

ROUTINE ALREADY IN LIBRARY
REMOVE OR SAVE ROUTINE
COMMAND ONLY USED IN INDIRECT MODE
ILLEGAL COMMAND DURING BREAK
COMMAND ONLY USED DURING BREAK
SUBSCRIPT MISSING

INVALID 3SUBSCRIPT

INVALID OPEN PARAMETER

DEVICE NOT OPEN

INVALID DRIVE

TRYING TO READ TROM WRITE ONLY DEVICE
INVALID DEVICE WNUMBER

INVALID REPETITION COUNT
INVALID READ COUNT

12
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MICROMUMPS UTILITIES

SETMUMPS.COM - Interrpreter Confiduration

SETMUMPS.COM is an assembly languade utility that 2llows wou +to
reconfigure a MUMPS Sustem, The rarsmeters that can be modified
are the rartition size (which indirectlw determines the srace
available for routine and dglobal bufferss default CFP/M drive
assidgnment for routinesy dlobals, arnd error messadge filey
revision of error messadges (e.d.» for foreidgn languade messades):s
clear screen and the facilitw for an auto execute mode.

To usey ture SETMUMPS and follow instructions as shown in the
dialod below. You will be dgiven ortions to chande each
rarameter listedy with the current default also rrovided.

When auto exxecute mode 1is wused the MUMPS interrreter
automatically starts executing rredetermined routirne secuence.
Auto execute mode is set up bw turind wes to the autc execute
auestion. Then enter the command(s) to execute when MUMFS

starts. Ang time control would return to direct mode a2n exit is
made to CP/M.

The following examrles illustrate different resrponses to SETMUMFS
rromris !
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SETGLOB.COM ~ Global File Initislizstion

SETGLOB.COM is an asssemblw landuadge utitlity that creates an
empty dlobasl file (GLOBALS.DAT). To use twre SETGLOR, When
asked for 2 driver enter the letter only of the drive to rut the
dlobal file on. 1f the file aslreadu exists a2n error messade 1is
rrinted. Note that this utility clears z3ll dlobals from the dats
base. The next auestion is about the maximum size of the =lobal
file, This value must be between 1 and 8000. disk. & file of
the size srpecified is sllocated 8t this time, but bitmars are
created to sllow MUMPS to sllocate and deallocate srace within
the GLOBALS.DAT file. Note! CP/M can’t handle files larder than
8 medabutesrso for row 8000 is the rractical urrper limit for this
size.

The distribution disk hass 3 verw small #lobasl file created, This
file is sufficient to demonstrate MUMPS functions, but it should
rnot be used when creating rermanent data.

Errors will be generated if the user attemrts to write bewond the
urrer limit of the dlobasl file. A warnindg is issued when onlw 7
or so0 blocks are available (slightly over 5 K butes). It is
rossible to continue writing to dlobals a3t thie timesr but the
user should be vers cautious about doing so., It is bhetter to
rurdge or save the existing globsl so thst new dzta cen be
accommodated,

SAMPLE RUN?

A>SETGLOB

Which drive do wou want the globals on? A

Enter the maximum size for wour dlobals file (K-Butes): 200

The global file is initialized.

A



SHOW

SHOW is &8 routine to dume cut random rortions of a8 CF/M
ASCII file as well as an examrle of some of the new features
included in microMUMPS., GSHOW asks for a3 file name a3nd drive and
then checks to see if the file is rresent. If sosy a3 record
number is reauested, Buw entering 2 number bhetween 0 and the file
size (in 128 buyte records)y the file starting st thst roint is
dumred out., Invalid record numbers are checked for. Instead of
a record numbery a RETURN can be turedy and the dume will start
8t the sector after the previous dume, Enter Q or a to exit
SHOW.

The features found in SHOW gstart a2t the second linesy SHOW+1.
where an error trar is enabled to label ERR, At ENTER+1y $ZR is
used to save the current routine drive in varisble IR, At
EMTER+2y B8 rost conditional on Z0 mew chande the routine drive.
The next line uses $ZE to test the existence of the file to dume,
The next new feature is found in the line at NESFP+3 where device 2
is to be USEd a8t record NS to do the random read, At ENDy the
routine drive maw be chanded back to what it wass on entruy Lo
SHOW, The error trarring 3t ERR at the end uses the new form of
the error trar messade to determine if an error 48 {(invaslid
rarameter) occured., If so0s the record number entered was bad.

In which case 2 messade ic writteny the error tras is reenchled,
and control is diven back to the Pprodram. Ang other error causes
exit of the rrodram.



K

The TK routines form a general rurrcose file tranmsfer utility
between MUMFS sustemse. Currentlu it will semd and receive (with
full handshakindsy error detection» and retransmission) MUMPS
routinesy MUMPS dlabalsey and CP/M ASCII files. A rlanned
extension will also handle other (nonASCII) CP/M files. Without
any chandesy the utilite will run betweenrn two microMUMFS sustems
that have the RIDR! and FUN! devices zssidned to an external
seriagl linme and the input status epatch installed for this
external line, With onlwy minor chandesy routine and dlobal
trangfers can be made between any MUMPS sustems.

Examrle uses!

Followindg is a8 samrle dislodgue for transfers between sustems
with 2n orerztor at ezch sustem,

To send?
=0 "TK

Are dou connected to the remote MUMPS sustem 35 a terminal (Y/N)
lo wou wish to send or receive (R/8) 7 5

Sending routinessy globalss or CP/M files (R/G/F)Y ? R

Lo wou want outdoing dets diserlaved (Y/NY 7 N

Ortion -~ ADD

Enter the routine name! UM
Enter the routine name? %MO
Enter the routine name?

Ortion -- LIST

M r4 1Y)

Ortion --

Routine %M beind sent -- Sent
Routine XMO being sent -—-- Sent

Successful comeletion

To receive?
>0 "TK

Are vou connected to the remote MUMPS sustem 25 3 terminmzl (Y/N)
Do vou wish to send or receive (R/S) ? R

? N

TN



Receiving routinesy dlobalssy or CP/M Piles (R/G/F)Y ? R
o wou want incowming data disrlavwed (Y/N) ? N

Routine %M beind received -—- Received
Routine M0 being received -~ Received

Successful comrletion

Following is 2 sample dialodgue for transfers bhetween sustems
with 2n orerstor onluy a3t orne of the machines.

To send!
>0 "TK

Are dou connected to the remote MUMPS sustem as a3 terminal (Y/N) 7 Y
Do you wish to send or receive (R/S) ? §

Sending routimes, dlobalsy or CFP/M files (R/G/F) ?

Do wvwou want outdoing dats disslawed (Y/N) ? N

Ortion -~ ADD

Enter the dlobal name! ~AMU
Enter the dlobal name: "AMTC
Enter the dlohal name!

Ortion -- LIST

MU AMTC

Ortionn --

Global AIMTC beind sent -- Sent
Globsl ZMU beind sent ~- Sent

Successful comrletion

.,
S

To receiveael
= "TK

Are gou connected to the remote MUMFS sustem as 3 terminal (Y/NY 7 Y
Do wou wish to send or receive (R/8)Y 7 R

Receiving routinesy dglobzlsy or CP/M files (R/G/F)Y * R

Do wou want incoming data disrlaved (Y/N) T N

Noes remote site alreasdw have dlobal list im dlobal ~U (Y/N)Y 7 N

Enter routine name! VV
Enter routine namel: VVAC

-}



Enter routine nsme!l

Routine YV being received ~- Received
Routine VVAC being received ~- Received

Successful completion

.
-~

Comments:

The first ruestion would be answered wes (Y) onlw if there
is one aorerator controlling the entire rrocessy i.e. the MUMPS
suantenm is effectivelw acting Bs a3 terminal to anmother MUMPS
machine. Answering wes (Y) to "Do wou want imcoming deta
disrlaved?® will cause 3ll the data beind transferred to also be
disrlaved on the screen.

When sending dats & list of routinesy globals, or files must
be made, Unfortunatelz:; this rackage was develored indererndently
of the Lewkowicz utilities packade so0 there is no connection
tetwesn the selection erocess and the list that maw z2lready exist
in TZMU. The tuo will be made comeatible in 2 future release.

Whern transferring to a3 unmanned remote sustem the following
rrocedure is used. Start microMUMFS until the first rromrt.
Then ture control-G to bedin talk-through mode. Now uvour MUMFS
is actindg as a dumb terminal. Everything tured is disrlaged and
sent out and everwthind received is disrlawed, Now lodg into the
remote sustem. Whern this is accomplishedy ture control-06 adaein
to return to microMUMFS. Now start the rrocedure outlined zbhove.
When the transfer is comrleter don‘t forzget to lodg off the remote
system by turing control-Gr» doing the lodg outy and ancther
control-G to return to microMUMPS,

Routines included: TK The main driver
TRI Iritiglizes variables
TKR Receive daiz
TKE Send datea
ZDIRy YZNAMES Collect names to send
GT Simulates $Z0 function for machines
without $20

£2d
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ZDATE - Date Utilitw

Purrose! to returny from $HOROLOG intermnal storadey the correct
date .

ZDATE ca3lculates the date from $HOROLOG (which is created at the
signon messade). The wvalue for the date is rut in the local
variable ZIOT.
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ZEDIT - General Fursose Editor

The rrodram is executed first by turing!
=00 TLZEDITY

This envokes the editor and creates a global file "% which is
then used to edit a8 routine or global. When comrletey the rrodram
tures!

THE EDITOR IS LOADED.

ERITOR HELFED TEXT IS LOADED

To execute this globhal filer» Lare

XECUTE "%

The resronse from this command is 3 new rromett »>y which arrears
as londg 2s wou are in the editor dlobal, Tao exit the editory
ture 3 return when this rromrlt arrears.,

All commands orerate on the current ZLOADED routine. There are
several commands that maw be invoked through the editor. To enter
a2 command tuwre in the first letter onlw and answer @additional
sromrts 3¢ indicated.

7 Disrlauys a summary of commands availabhle.

B (Backur routine)? save a3 routine on drive A as (name).5AV»
rrovide a3 backur versiony or to use another editor.

K (Restore routine)! Resteores & routine sreviously backed ur.
C (Chande) the rrogram then asks for the labeltoffset of the
tardet line. After wou ture that line identification: the

rrogram  lists the lines and asks for the strindg that wou
wish to rerlacey then tures the line up to that strindsy asks
for the rerlacementy ands when uvou tusre 2 returns comrletes
the lire besond the text that wou have reerlaced. It rereats
this recuest (on the same lime) until wou tére a8 return with
no other characters in reseonse to a8 REFLACE statement. It
thern returns uwou to the general editor for other commands.

This ortion can also be used directly from the >»» rromrt bu
turing inm 3 label with ortionzl offset followed bhw one
EFBCE.

Globals maw be editted wsing the same facilities by entering
a full dlobal reference at the > eromet.

b {llelete)! asks for label+offset. Deletes that line.
I (Insert)!? insert bpefore a (labeldoffset) line. When
inserting use a uwnlank {(serace) for linestart character.

Terminate insert mode with 38 blank line.

L (List)?! lists from labeldoffset to lasbeltoffset.
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Editor commands (continued)

]

(Search For): lists all lines in Wwhich the tardet string is
found, with 3 *below the strindg.

(Everwy Occurence):? rerlaces every occuraece of one strind
with another in the current routine, Note thst STACK
OVERFLOW messades may arrear when edittindg very lond lines
of code with this ortion.

In additiony anuy direct mode command(s) mavw be executed from
the > sromerty for examrler ZPRINT to erint the entire
rostine., Note that ZLOADiIing 8 new routine to edit must be
rerformed a2t the > rromtrs not i the editor.

When wou have comrleted the use of the editory wou should resave
gour routine usindg the ZSAVE command.

Source! J.J. Althouses SMS Eurore
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Utility Cross Reference Listing Packade

A rackade that accerts one or more MUMPS routines and denerates
cross reference information 3s well 3s suntax checking has been
rrovided on the distribution dishk. The rachkade wae oridinalls 2
large number of routines that were a rortion of the DOC rackade
distributed with QUEST be the MUMFS Users’ Grous. Robert Lushene
(Veterans Administrations Florida) modified the routines to fTit
into a8 verwy few individusal routines and still erovide the basic
bernefits of the larger rachadge.

In order to run the cross reference srodramse one should ture 1O
TZINDEX, This rrodram then asks the name of the routinel(s) to be
analuzed and asks further for outrut ortions {2 rnote of
unreferenced labelsy rrint indexs list routines and rrint errors
and warnings)., During executiony the rrodram outruts 3 reriod
for each line that it has erocessed. At the conclusion of the
analusis of the routinesy the reaquested outrut is eproduced on the
current outrut device.

This rackade is helerfuly not only in identifwing the use of
variables and rossible missing referenced labelsy but 1t alsa
will note sgntax erobhlems encountered 1in  rrodramss thereny
#roviding 8 rarid verification of the asccuracy of rrodrams hefore
thew are executed,

The Frodrams use mostly local variables. In addtion» global
variables "XCR ard "UTILITY are uwsed during execution and killed
thereafter.

Source! Robert Lushene
Veterans Administration
Florids
For futher informations elease contact!

Routines used! JXINDEX, ZINDX1,y ZINDX2, ZINDXZs; ZINDX4s ZINDXS:
AINDX6y ZINDX7 y ZINDXB» ZRSET» X1S
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ZZFN Mathematical Functions Utility
Althoudh MUMFS is rnot ideallwu suited to mathematical
calculations, a need often exists for simrle functions to be
incorrorated in other routines. ZZIFN was writtern to rrovide &
number of mathematical functions commonlwy found in other
landuades, The functiones available azretl

LN ZLN is returned as the matursl lodgarithm of %X

EXF Z%ZE is returned s8s the exronent of %X

FUR %P is returned ass the value of %X to the %Y rower

SIN %Y is returned a3s the sine of %X(in radians)

CO08 %Y is returned as the cosine of %X(in radians)

DTR %X is converted from dedrees to radizsns

RTD %X is converted from radiamns to dedrees

SART XY is returned 3s the sauare root of %X

These functions are not rarid in MicroMUMPS, but theu worlk.,
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LEXICON

Purrose!

This i1s a8 verus brief demonstration srodgram to illustrate the
rower of the languade through use of string subscrirpts, it can
serve a3s an illustration for slide rresentationsy or as 3 demon-
stration live on 2 screen.

The rrodram accerts terms and their definitionss storind them in
3 dlobal variable. Uron conclusion of entre moder Lthe user 1is
diven the ortion of listind the termss which are then rerroduced
in 3lrhabetical order.

An alternate form of the eprodram outrut, WFRNTy 3llows for londer
than one line definitions of words and gives formatted outrut.

Routines used! LEXICON, WFRNT



MICROMUMPS APPLICATIONS

MAILING LIST

Charter 18 of the MUMPS PRIMER dgives an examele aof 3 MUMFS rachkade
intended for use in creating and maintzining 2 mailing list. The
routines listed in the PRIMER had 3 few turodrarhicel corrections
which were made bw Jack Rowie during the rast uwesar, UWe have taken
those routines as edited by him and entered them into our suestems
making one or two minor sdditional chandes to adart then to our
user devices,

Details of the ma2ilindg list rackades it ratiornale and 1its
ilimitatiocnsy are to be found in the MUMFS FRIMER,

There are 5 routines included in this rackade,.

MOFT is the driving srogram that dives the user ortions to
creater editr or retrieve data from the dglobasl file.

MEDIT is used to add new entries and to edit or delete old
entries. This routine uses an suxiliarye routiney MLOOK:, to
convert betuween internal and externasl format of datas eto.

MFLG is used %o createy definey and edit fladgs used to
select srecific subdrours from tLhe mailing list.

MPRT is used to outerut either lists of the individuals in =2
mailing listy or 2lse to denerate mailing labels.

The mailind list rackade accerts ur to 3T lines for street
addresssy and cne line ezch for citwsr stater zircode and telerbhone

number, It is thus fairly flexible: esrecially whenm the flad
grtions are utilized.

The errodgram was not desidned to be comrrehensivers but rather to
be 2n introductorwy examrle of the use of the MUMFS languade.
Recirients of this racksdge sre encouraded to look a8t waws in
which i1t can be imrroved: and rerhare to resubmit those chandess
with documentations to the MicroMUMFPS Users’ Groaur.
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SFELL

This rrodramy written by 38 ctudenl in o MUMFS clocss ¢t UC Devigs
is intended to be 38 self-extending srelling checker rrodram.
There are three versions of the erogrom? SPELL, SPELLS2 zno
SPELL100., The lastter two ave identical to the first excert that
thew have been modified to denerale screen formetted diurlaus for
the VUT32 and VT100 terminsls.,

The rrodram orerales on 8 Lext filey stored in  the globszl
“TXT{rn)y where n is & rusitive inteder. The rrodreom will review
all words in the filer flad those not vet in ils dictioners

{stored in the dglobal "SPELLy and dive Lthe user an uvrrortunity
either to add the unknown word, Lo zecest it 3¢ o temyovery word
for that filey or to delete and/or correct 1ib. It is nrot
necessary to initislize "SFELL, simce 1t will extend itlself
during use of the srodram.

If wou have 3 different global file and wish to check {Trom a
srecific rnode in thst file Four srelling errorss wou cen reset two
local variablessy REF and NEXTN as shown inn the following exawrlers
which assumes vou have a3 text file "RPT(TXTA4)!

S REF=""RPT{(TXTsyMNsO)*yNEYTN="N=$SO("RET(TXTyN))"* DI NODE"SFELL
This erodrem is 8n interesting exsmrle of the use of the MUNMPS
languade. It may recquire some modification Lo adart Lo new

environmentsy but it should form the bassis of 2 dood utilitw.

Routines included! SFELL,SFELLS2,SPELL100



MICROMUMPES APPLICATIONS

TURNSTILE (A Ribliogcerhw Prodgram)

TURNSTILE is & set of wrodrams written by o velerinsre medicine
student st U.C, Davis in an effort to learn ebout the MUMPS
languade, It is & rather doud example of modulay rrodromminds and
it serves 8 useful rpurroser so0 we have included it in our
arrlications rackade. It is a8lso one thaot cen be wmodified ecsilw
to suit tihe rarticular needs of 8 user.,

The LIEBRARY creazted in this rackade consists of refevencves with
authory subJdecty title. pbitlicgrarhic citationy summarry
(gbgstractdy and location of {the reference,

Because the rackede consists of many short prodramsy it has heen
stored on disk using the %M utility under the newe TURNSTIL.ROU.
To restore this rackaders uou will need 3 diffevent disk wilh the
“M utilities and srasce for about 29 (smzll) routines,

TURNSTILE consists of three mador parte!

1. LIB yeed to enter new dates
2. CHOOSE used to reference stored dots by keuvword indexing
3., BRURN used to eliminate refecences

LIR

The LIEB rrodgrem consists of 8 suberodgramse thast ovdanize doter
cselect keuvwordssy and tailor referencing of kewwords Lo tihe user’s
srecifications.,

CATALOG serarates mador kewwords (aulhorsy subdects) that
are aluaws in the librery from rotentisl words thet will either
be *shelved® for referencing of “treshed*,

BIN shunts strinds of words to subsrodgrams for rrocessing,

DUST alrhabetizes the "sentences® for euicker Tiling,

ELIMIN shunte keuwwords to their alerhishetic shelf inm the
library or their trzsh can.

CHOF  is  wused by DUST and ELIWMIN to cut centences  into
words., for the user to sort,

TRASH files unwanted words in 3 *gsilent reference file® so
that these words will be eliminsted in subseauent entries.

SHELFER a2dds o new reference number to 8  keuword that
already exists.

FINDSHLF c¢restes new srace in the reference librovy for 3
rnew kesword,

CHOGSE

The Choose mrodgram contsing twelve subrerodrams thet scarch  for
references Ly subJdect or suthor,

AUTHSEAR sesvechey for author by name (lost of  last  and
first.

SUBJ sesrches by kewword

AUTHFIND  dinitiastes & seorch for an suthor with onlw  the
last m divern.



MICROMUMFS APPLICATIONS

SEARCH is wused bg  both full  nswme  suthor ord  kewword
searches.

COMFARE and LISTER *road® the rvofervence librovy in
alrhabeticael order to find the desired rveferences.

SHOWL IST dives g shovt  listind  (aulhors Ltitle)d of
references rointed to by a kesuword,

SHOWROOK  dives 3 comrlete lictindg of refevencees (litlers
subJdects summarys suthory and location of asrticle).

SHOUWCHOF vomrits viewing of SHOWEROOK.

COMLISTy TITSFLIT andg CHOF ave wused Lu  the other
subrrogramse to rresent references in resdsble form.,

BURN

The BURN rrodram ceosumes thot the sockodge i being rveferenced bu
severagl differvent individuslss esch wishing to tailor the daots
base to their crpecificvatione, For thic resson: s method of
BURNing sowe boovoks i¢ needed to mske wew for new entries. This
art of the rrodgram is hezordode Lo the refevences and should be
used with ceution (Frobosbly rvestricted to few individusls).,

OFENBOOK ctierts o new librarys rurding 23ll old veferences.,

SCANROOKR eliminates rveference woints i LIE without
removing rrevious rveferencesst whern this rrodram 1% YUy Lhen
editing of Lhe "traesh® and "shelf® files can be done in direct
mode in MUMFS, After editingy howevery Lhe rvefervence sointec muct
be resel Lo be comrpatible with obther srudrams,

SHELF sets ur seversl dlobesl voerviocbles,

TOMES ollows direct aceess to shelves. Biowsing is
rermitted either by PAGE ovr ARCHIVES,

FAGE shows unlw certain slehisbetic sections (by letter(s)).

ARCHIVES dgives o comrlete list of everuthindg it the
liobrary., If a word was either trasned ur shelved itncorrectlur it
can be detected ond correclted vias SCANROOK.

Summary
The author of these rrodgrams iuntende them to be modified for use

by individuel users, Courrections end sudgdestions welcowed, Flezse
forward suddgestions to UC Devie MicroMUMPS srodect office.



MICROMUMPS APPLICATIONS

FORMS DEMONSTRATION SYSTEM

This is 8 set of routines that uses internal tables to entery
edit 3nd ourut 3 simeple datas entre form on the screen. The
rackade illustrates the use of string subscrirtsy indirection and
uses cursor addressing to diserlaw and rrompt for data. Note that
certain lines maw need to be modified to outrput the correct
seauence of control characters to perform cursor addressing for
gour terminal ture. You can use AMTC to set wour terminal.,

FORMD -~ The Forms Demo driver routiners which promerts for ostion
sand disratches to the inputy edit or outrut routines.

FORMI -~ The forms inrut routiner which zssigns an identification
numbers then rromrts for and disrlauws various data fields as
defined in 3 table at the end of the routine. This table includes
X and Y coordinates for disrlawy 3 rromet textr, a3 diselay text
and 38 loczl variable nasme to store the dats.

FORME - The forms edit routine which eromets for an
identification rnumbers then 2allows the user +to edit fields
alreads enetered with FORMI. Enter return to each eromet to
retain data. The table controls execution as above.

FORMO - The forms outrut routiners which rromerts for an
identification numbery then displaus the datas a3s srecified in the
tahle.
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Introduction

This uwtility package 15 a wnified collection of  MUMBG
ProOramns gesingnad to aid  programmers in developing
maintaining  MUMPS  orograms and data  hases. It provide: Fio
creating, editing, listing, savinmg, restoring and kililmg ~F bolh
rovtines and globals in a single interactive package.

To ivivake any of the utility fumctions, issue Lhe oommarnd:
»D %M

while iv divect mode. The first time the orogram is run ovm any
svstemnm 1t will automatically initialize all data bases armd  euk
fors various default condit ions.

This package was desigrned specifically to run or MicroMUMPS
developed by Dr. Walters (University of California, Davis). It is
wrttten in  standard MUMPS but makes use of many special 70
commands (Z0 etc.?) and "$Z" functions ($20 ete.). I addition,
it is set up to orum in & single—user envirvonmernt since rone of
the soraten globals support multiple-users.

A1l programs and globals in the wtility package begin with
the characters %M as will any fubture extensions. No data bases
are needed 1nitially sirncs any necessary ones  (such  as  the
terminal  definition global "#¥MTC) will be created for  you the
first time {the package is executed. Tryv to avolid creating
programs oo youtines starting with 46 since they mioght conmflict
with futuwre expansions of the utility mackage.

A1l terminal I/0 Greoluding Conscole, Orivter, Seauential
CR/M files ete.) is conditioned via a terminal definit ion progran

and data base to provide considerable device independence. This
package will make use of many special termival characteristicos
(like HIGH and LOW intensity) 1if they are avallable. You can use

onge of the 1nitial optirons to define or modify mnew tercmivals  and
tie a given fTerminal type to a specific 170 porit.  The {irzh time
this package is ruwui, mneuiral default defirnitions will be uzed butb
you carn pick the Terminal option to Defirne/Tie a rnew  defivation
for youwr Donsole and Printer, Thisn will clean up  interactions
with the program cornsiderably.

A special feature available whern Saving or Restoring either
Houtines or Blobals 1 that they can be transmitted between
computers Dy dirvecting Inpat/Output of the Save file to  MUMPE
device rnumber 5. The user rneed only establish a hardware 1ink via
the reader—punch port and M will harndle all the rest. NOTE that
ase of  the reader/punch device reguives a pateh to the MUMPS
oeerating svstem for a character ready check of the roader/punch
poet.



The ilater versions of %M (Versions 1.2 and  above)  also
supnort multiple volume global saves where youw can  save large
data bases on maltiple floppy disk volumes. Roubtine saves are
still output to single volumes since it 1s assumed the orogeammer
can break the outout up so that any one save will fit on & single
floopy.

Standard Conventionsi

There are a rnumber of  keyboard and name  speciiication
starndards  that are available in this packaye. Some oF the
corventions  are always in effect (like ? or 270 while others
(Like ?L) are available only when thev are lonically rneeded,

? and ?77? carn be used to answer ANY guestion in the pacraye Lo
get additiomal HELP on how to o answer that oacticular
guestion. A single guestion mark (?) will pget you one line
of abbreviated Help. A double guestiorn mari (27) will get
you  the same abbreviated Help live along with any extended
help that 13 avaxlable.

always lets you hack up to the previowus question oy set  of
questions.

"M oand "ze" -~ Whenever you see a ":" 1t andicates that the
program  1s  waiting for a keyboard entry. A dgouble coolown
("r2")y  will be digsplayed whenever a default answenr has been
supplied for yvou. If a default answer has beern suoplied, you
can accept it by oressing the (RETURNY key orly.

"L can be entered (when appropriater to get & directory
listing (either routines or globals depending on earlier
cholines). This option i available o all routine or global
name epecification gquestions.

"agy i similar to "I but lists only the SELECTED waoubtins or
global rames (more on selection later).

Routine/Global Name ertry ~ when selecting ~outive o global
names (flag them for Listing, BSaving, Restoring, eto.) yvou
car eirther enter specific rnames (ovne at a timed, orose the
"wild  ecard" characters %9 and "7?". The ? character in  a
rame represents ANY single character while the #*  chavacter
rapresents any number <f characters. For example:

TAxB Selects all names starting with A"  ang ending
witn the charvacter "B", regardless of rame Length.
g Select all three-—character names starting with the

letter "AY and Eﬂdiv.g with R,

Combirnations of the above are allowed out aviold the  special
cases of 2, ??, ?L, and 78 as they conflict with  other
conventions already discussed.



Thg WY Lrzb ) echaracter 15 used to de—select one o W e
riamesn Trom the 1ist already selected. For examnle:

ST Selects all mames starting with "AY
RENARE Then de-~selects all of that subset that atart with

the characters "A1"

Slobal Reference -~ whern working on globals, often you are piven
the option to specify an individual global or oot of  a
global. This is used instead of the rname qquestion Lo allow
vyt to orek individoeal nodes or branches of a  plobal ungny

for  listing or editing) rather than groups of global  mames

(used  when  caving o restoring globals).  Wher entocing &

Global Specification, the Ffollowing rules apply:

NAME ONLY (" XYZ) implies that you want to process Soe DNTIRE
nlobal.

FULL REFERENCE (~XYZ{1l,"abec",2?) implies that you want  to
worke o that rode ONLY.

PARTIAL REFERENCE (~XYZ (1, ar CXYZOL ) dmplies toal you
want toa work on that node and on oali o7 ity
descerndenta.

Ry]



Functional Descriptions - Routines

Directory

A directory  of all routines is maintained in  TEMUL This
dirvertory is updated when editing, restoring, oot killing
peutines., 1F you choose the option to refresh tne directory

a temporary scrateh CR/M File ("SCRATCHLDAT™) s created ano
Kitled in the process of collecting the new directory. You
get to specify  the Drive and output device for the

divectory.

Edit
A option used to oreate and edit routines. The routine to
hbe edites is loaded into a scratch global “¥MRE ard all edit
operations are performed on that global. The rouvine on dish
is  NOY upgated until you give the editor the File  command.
Whern specifying a name to be edited, vou carn enter an
asterisy (%) to indicate that you wish to use the rouline
currently in "4MRE (saves loading time).
The editor also allows you o enter COMMENTS associated with
labels in a routine. Thess comments are held v "M and do
NOT  take up partition space when the program 1 execubed.
They can be printed with the program when usinp the List
option, They can also be Saved and Restored alormg with the
roul ires,
To Enter/Edit  comments for a given Label in the routine
being edited, simnply enter a semicalon and the Label name
when the editor is looking for a commard (e. g vioid o ool
enter > sLABEL to Enter/bBEdit  comments  For the  iabel
LAREL) .

List
Allows yvou to list routives (optiormally with theilr comments)
o the device of yvour choice. NOTE that you will want bo oase
the Terminal definitiorn opbtion tTo establish the paorameters
of your devices (printer eto). If outoput to the console (or
any CRT device) the program will panse with a keybosoed  read
at the end of sach page.

Find
Alliows you to search for ore or more strings (or oatterns)
i a specified set of velected routines. You specify where
the search results are o go (if a ORT, orogqran patses  at
the end «f each pange).

Change
Allows  vou to change one or more strings in a specified set
of routines to new strings.  Output trace of the chavpges can
be to the device of your choice (but wo pauses at the end of
sereen for CRT?3), You can set the TO strive to a  wnll
((RETURN) anly) to delete the target (FROM) string.

Save

Allows vyvou to save a specified set of routineo {with an

&



aptiov to  include the comments) to a specafied outpat
gdevice., Jsually the device i1is a CP/M sequential file
(devices &, 3, and 4) and you will be asked for a Drive and

File Name for the oubtput file.

NOTE

You can specify device number 9 to dirvect the save operatiom
ot the punch port.  This can be used in comjunchion with &
RESTORE coeration on ancther computer (also using device 3)
to effect computer to computer transfers of rowtines  and
globais, However, use of inter-computer transfers REQUIRES a
patch  to  the MUMPS operating system to allow a character
ready check from  the Reader/Puvch /0 port (see MUMDS
instaliation notes from Dr. Walters).

Restore

KILL

Allows you to restore routives {and, optionally, oomments)
that were saved with the Bave option. You  specyfy the
name (s} that are to be restored and whether or not vou  want
the ocomments assoclated with those routines alsco restored.
The dirvectory is updated for all routines restored.

NOTE

You can  restore from device number 3 to  read information
heirg trarvismitied from another computer (see Save option
above).

Allows you to KILL a specified set of routines. Oleso killis
the routines entry in the dirvectory (O%MU) and any comments
that are associated with thig routine (%M.,

Xtended Directory

Acts iv a marmery similar to the DIRECTORY command out also
lists the igt line of each routine and the 2nd lirne 1f 1% is
a comment line. It 1is a very useful convertion Lo have the
first lirne of each routive contaln (as a comment) the
author’s rame (and, optionally, data last modified:, and the
2Zrd line of each routine be a comment livme that BRISFL
dgescribes the function of the voutive. As an examole, the
following could be the first two lines of the rous ine %M

%M sJohn Lewkowicz —~ NYS College of Vet. Medicine
s Programmer Utilities - Main Entry Point & Dispatch

The X furnctiorn would therm list both of these lives when
displaving the directory.



Functional Description - Globals

Directory

Gives wou  a directory of all globals. This directory 18
ma it e in WML similar to the routine  directomy.
Simce it 1% much easier to create and delete globalis  and
haroer fifF wot dimpossible) to track these changss, it 16
vacommended that you refresh the directory before vou  list
1t. Wner  refreshing, the temporary soraten O/ o le
PHORATOH. AT dis oreated and deleted. Yol will also get to

wpecity the Drive and output device for the directory.

Edit
Lets v edit a global reference (entire global, sopecific
rancle. o specific brarnchl. Loops through yvour  reference
disolaying each node and getting yvour changes. After  sach
node vou can specify whether to do the node Again, oo oy Lo
the Next node, or 8top editing this reference.

List
Lets you list a global reference (all o part of the global)
to a specified device. If that device is a CRT (an defined
by the Terminal definition option), orogram will pause  at
the end of each screern.

Find
Allowe  you to search for one or more strings (o patterns)
for a oivern global reference. Output of gsearch regults  1sa
sent to the device of vour choliece with CRT's pausing at  the
end of each screen.

Charge
Allows  vou to change one or more strings  (FROM)  to  new
strings (TOr  for a global reference (all or part of &
globall. A trace of the chanpes is output to the device of
voUr cholee. There are NO pauses at the end of a soreen  on
CRT? =. The TO string carn be a null (") to DELETE the FROM
strivg.

Save

Save ore or morve globals to a gspecified output device.
Usually output to one of the sequential CP/M file devices
(zy 3, or 4) where vou will be reagvired to enter a drive and
file name specification foro the output file.

Whern doing a global save, vou canm specify the maximum rnumber
of bytes to output to the output file. If you make use of
this featwre, you can create maltiple output files (volumes)
to save large data bases on small Floppy disks. For example,
to save | MBYTE worth of data bases on 8" S88D floppy disks
(storags capacity of 241 KBYTES) you could indicate that the
maximun bytes to ocutput is to be 240002 (question asked just
pefore the "Ready to Btart! ouestion). The utility would
ther start a vicnal save and continue unmbil 242, 220 bytes



ware output. At that time, the ocutput file i1s closed and you
will te advised to remove the disk, 1nsert a new orne, antl
define where the continued output is to go. Naming each of
the continuation files is yow responsibility. Each of the
resulting save files is complete & standalone (including a
defiritiorn and Date/Time lines) arnd can be individaally
retored using the RESTORE option,

Restore
Allows  you o restore one or more specified global namey
from a file created with the Save optiom,

KILL
Allows you to kill a specified set of global names. Deleted
yiohals are removed from the directory in “WUMUL

Xtended Directory
This command will provide yvou with a global directory on a
specifizsd output device and will list alonmg with each entry
the cornternts of the top data rnode 1f it is defined. Thus you
can comnent the data bases by defining a string at the name
level as in the following example:

UMTC="Terminal Definition & Port Assignments"



Terminal Characteristics

This ntility allows you to define the characteristics of
gpecific termirnals and to tie those terminals logically to cR/m
MicraMUMPS port numbers. Using these definitions in programs (for
example this utility package %M) allows the programmer o certailn
device independerce difficult to achieve when device snecific
codes are used 1n programs. Most of the terminal specific values
that might be of use %o a programmer are maintaived by  this
utility and can be set up once at the begivming of & package.
These parameters include:

Fight Marygin - The number of characters that will fit on one
live, Use of this data allows programmer to insuwre that
data fits o a line, to center data eto. As an
gxamnle, to center a strivng of data on & lins, the
foliowing code could be used (assuming string to be
centered 1s in variable X and variable RM contains the
rapht margin)

Wty PRMAE- (L OON\Z) , X, !

Screaen  Lerngth - The number of lines that will fit on a
sCreer o page. FPermits programmer to pauss at end  of
=

craeen or start rew page (say with a header 1ine) eto.

Form Feed - The character sequence necessary to clear the
screen o start a vew page. The MUMPES "#"  does  NOT
always perform this function depending or the specific
terminal. If this value is initialized covrectly the
programmer can always clear the soreen witn as

W BFF or a W BaIOFF

High Intermsity - If a terminal supports multiple internsities
(o multiple ribbor colors) it is possible to switeh to
the High (o say RED print) by wreitivng  suat the
character ceguence in this variabhle with a:

W Bl oy o a W @Il

Low Internsity ~ Btring of characters that wi
termimals  that support dual intensity  back to L0W
irtensity with a:z

W oBHL oy oa W BRIOHL

iy ALL rcases where outputting these strinns S
eXecuting strings of code, they are set upy so that
terminals  that don’t support a given feature will  rnod
pe affected adversely. For example, a termirval that
dosen’™t  support dual  intensity would have a  hinoh
intensity  and lo intensidty string of "#@" which  wouild

[
&



cause a W * to the device, which should not 2ffect the
terminal.

Curaor pasitioning ~ On terminals that  swpport  oursor
positioning, you can eXecute an indirect MUMPS command
after setting the desived X and Y positions as follows:

8 DX=1@, Dy=28 X XY...
Y-

S DX=1@, Dy=2@ X I0OXY

NOTE -~ Under the curvent version of MUMBE (3,31, %X and
$Y carnrnot bhe set to reflect the charpe effected by
@xecuting  the ocursor positioning SEQUENCE. Later
version will probably support this feature.

Terminal Type — The variable SUB (or J0ST) contains a string
that defines {the terminal type. The 1st  charactenr
defines the general type (L = CRT, P hearter, ()
Other) and the regt of the string 1s free texl defining
the specific type (like "DEC LA1ZO").

The following ertryy points are available to the orogracmer
for general access to these terminal values:

CURRENT™MTC will opern the device specified in %I arnd return the
followinn parameters:

FF — Form Feed character sequence

HL. — Hipgh intensity to Low intensity characters

LH = Low intensity to High intensity characters

KM ~ Right margin

5L - Screen length

XY — Cursor positioning command
SUR - Terminal Subtype

In addition to opening the device if necessary, an aoptional
startup string will be sent to the device (can be used to
setup initial default terminal oonditions 1ike haah
tntensity, printer pitch sto.).

~MTC will let the User pick which of the MUMPS 1I/0 ports they
want to direct data To/From.  On return, the device has been
opened, ar optional startup string has been sent to 1t, and
the following variables are available for wae by the
PG am s

I - Device rnumber picked (numeric)

2 - Console

1 - Printer port

2 - Sequeritial CP/M file

2 — Seqguential CPR/M file

4 - meguaertial CE/M file

W Reader/Punch (Computer--Computer)



IOFF = Charactey seguence to olear screen/start new page
I0HL - Char. seguernce to go to low intensity

INLH — Char. sequence to go to high intensaity

I0RM - Right Margin (characters/line-1)

108L - Sereen/Page lenpth (lines—1)

I98T - Terminal subtype (see SUBR above)

IO0XY - MUMPS command string executed to position cursor

If the device zselected is a CP/M sequential file then the
defaull setun code for those devices (2-4) will be executed
avid  wili  aslk the user for a file specification (Drive and
Fite Nane), and then open that file.

Joe
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Defining a Terminal

mie option dls used to define a new terminal type or to
modify  the definition of an existing terminal (say things like

atamt U strinps, right margin etc). The data maintained by this
dtility resides in TAMTOC.  The global does not need to exist when
ymu first sun the %M nutility package. If it does NOT  exist, it
will he oitialized (by routine wMB8) to include & rvumber af
standard ORTs and Printers as well as the CR/M sequential Tiles.
I the termirals on yowr system are ivn the file after this

inttaalivation,  you can wse the "Defining MUMPL Ports” optiom to
attach a givern terminal type to a specific 1/0 povt.

This wbilivy option allows you to define terminal specific

characterishics. Enter & 2" o 422" if vou need belp on  a
sl Fio question. After entering terminal specification, there

will be NI apparevnt change on the terminal since you haven’t tied
the terminal to & Port ramber yet.

Example (ADM3A CRT) -~ {commentsl}

Terminal Name: ADM3A  {rame for terminall
Description: C-Lier Siegler ADM3A

{CRT-description?
Form Feed characteris): #26,#

{# needed for MUMPS to clear $X,$Y5
HI->.0 character(s): #27,%41 {use #0 if noned
LO-XHT character(s): *27,#40 {ucse #) if nonel
Right Margirn: 79 Achars/line-1}
S5cresn Lenpgths 23 {lines/page~13}
Cursor Positioning: W *24, "=", #DY+32, #DX+32
{moave to position DX,DY}
Gtartup Code: 0O %10 U %I0 W %27, #4@
{Start at HIGH intensityl

Laf



Defining a MUMPS Port

This function lets you tie cne of the defined termiral types

L arn ADMESY and ite description to one of the rumeric  MUMPDL
yovha (B-%) 0 The portes are defined as:

i - Doonecle (input Zoutput)
o= Braviter (output only)

2o LR/ Seguential file (input/ountput)
oo GRAM Seauential File Givpob/ontput)
4 R/ Seouential file Givput/outpet)
Do Reader /Puneh (Computer-Computer)

Arter you have tied a terminal %o a oo, the promean wall
isunue  a D CURRENT™UMTC and setup the correct parametere 7Tov  the



Utility Data Bases

%M Holde comments associated with specific labels for specifio
rout ines. Entered/Edited when editing Routines.

%MD Define. the default Routivne and Global drives to e agec
whevs roonvi o the AN atility Functions. Iritialieed Lit btime
theowgh by roubine wMEB. wMA can be invoked dirvectly (D “%M8)

o channe These defaults.

TAMRETemporary  sorateh file into which routine lines are weil
wiveyr edit iy vt 1. AT of the actual editing of livnes
i dore o it this global.

#MTC Contairs deviee descriptions and currert assigrmevts of the

MUMPS oot

T

*MU  Utility olonal holding directories (Routine and Blobal)y as
well as Routine arnd Glaobal restore especifications,

o
£



%M

Description
This global contains free text comments assoelatod
given coutive  and label. The data is enterea/
editing routines, it is used when ligtivng routines

1

witihh &
g owhern
<an

Structure

SN (ROUTINED

(LABIEL)

/
P E T
{3
i f e
! iData !
! § oo o e |

ROUTINE is o Routive name

LABEL is & Routive line label

last line used un integer poivting to the last data roce 0
Data Free ftert ocomments.



~%MD

Description

This global contains the Default Routine and Glonal

fore use by the Utility package %M.

Structure
“%MD=RG
R is the default Routine drive (R-P)

6 1s the default Global drive (A-P)

17
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~%MRE

Description
This olobal holds the routine currently being edited. The
editor 18 line oriemted and the line rumber is the subscoriot

vt thro nlobal.
Structure

bTRMRE

| e |

N\
/

F

| z e 1 [ i !
i@ NEo))
| 1

T e e i e e ot ot s o i rears oo s b ot v o s 413 T i

} H

itast linel { routine {

¢ nsed ! I line i
! !

st s o et s s o e e | e e st o s e e st s e

last line used is a rnumber reflectivrg (n) the last data line
ive the file.

routine line a live of text fFrom Lthe routine



~HMTC
Description
This giobal contains terminal definitions and the ourrent
MUMPS port assigrments. It is initialized by voutine WME and
updated by routine %MTC (@ DEFINE and DEFAULT).
Structure

e |

| A%MTC
§ o |
/\
/N
/ \
/) N (TERMINAL)
7 N\

TTERMINMAL | | Desc

e el B B |

n i arn integer MUMPE port rnumber (0-6)
TERMINAL iz a ferminal name like ADM3IA
Desc is a description of the terminel in the following format:

Dezo="FFYHLLYLRYRMYEGLYXYYTDYSL"  WHERE:

FFE - SForm Feed sequence

HL - Low intensity seqguernce

LH -~ High intensity sequence

R — Right Margin

G - Soreern Lengtih

XY — Luwrgor positioming code

D - Terminal description (like C-ADM3N...)
S5C - Startup code to be eXecubed whern Operning



~%MU

Description
[ wta oo
divectort

iabal for use by the utility package @M. Holds
(hoth routine and Gilaobal) as well as Boubine and
sre speciflcations.

A T S I
Slohal v

Structure

f oo |

A [ I

i e e o e |

/ N\

f {
PRI VOCYRESRY oy YREGEY
!
T J ot
b fomm )

SN AN
/ N UINFIMED / N
/ N\ g Ay

, v saten oot o15at ssms e e s § o ocan snree sroes 2 retn w1 e e coeat s e e |

H
TSELETTEDH [SPECIFICATION]
{ v o e i e s s e 4 {-

1 ¥

er e A ot s i S A i S i e S l

NAME 15 & Routice or Global Name (depending whether the cubscvipt
ig CTROUY o YGRLY.

SELECTED is a True/Falzse indication (1/72) as to whetheo the aane
has beon selected oy not,

SPECIFICATION is a restore (either Routine or GBlobal depending orn
whether the previcous subscoript 1s  "RESRY o TRESH™)
goecification in the following format:

NEME S TF
Where NAME 1s the actual User erntry (like YA?B¥) and IF  is

the indireoy nattern match that will be used to test a target
viame {1like 1"AIEI"BY.E:.



Save-Restore File Structure

The Save/Restore routines and globals are written out  as
sequential files to the desigrated devices. The lst line 1s
always a free-text description of the file and the second line is
2 free-text date and time. Both lines could be nulls.

GL.OBAL ROUTINE
"Description” "Description”
"Date & Time" "Date & Time"
Global reference Rout ine name
data element routine line
Global refererce routine line
data element routine line
({Rlank global reference (blank routine line is used
indicates done file) to indicate end of routine)

Rout ine Name

{blank routine name indicates end
of file)

You can use %M to save and restore both routines and niobals
petweern camputers without the creation of a temporary file (using
device # 8 on both computers). If you warnt to transmit or recieve
routines o globhals from OTHER systems, you can use the following
sections  of  MUMPS code to transmit (TX) or recieve (RX) a line
L) to/ fram the other machine.

TX R X G TX:X*="" WiL,! RX G TXzX"="" W $L(L),! R X B TXzX"=""
o

RX R !yA:1@ E W "#-ERROR-#",! B RX

Ri R !, X:10 E W "#*—-ERROR-*",! G RX
S X=$5(X" 7IN. N2, $L(A) T =X:Q,1:1) W #5(Xe"", 11 "*~ERROR~%"), !
G RX:'X
e

The code above assumes that the device irn~lse for  the
read/writes 1s connmected to ths microcomputer via RE-232 line and
that echo s tourmed of f and that the default line lenpgth is  set

e

at 283 characters {(l.e. 0 DEVi(E55:1) for Intersystems MUMDPE),

Tt
v



Utility Package Routires

s ey it Gets  orimary  options  and diopatoheas
o d o oedbher roubives in the package  an approoriate.

, process  name specifications ahd fiaggimm Congs et bvig)
sebeies oo bthe appropriate directorie

%M

LN N e

%M@  Trocess Directory reguests (includiwg LY and P, AN
Dohh Blobal amgd Routine List options.

%Ml Controls  the Editing of both  Routines and Globals., The
achual editing of routives ie handled by the %Mi... » bines
out plabal editing 1s dong here.

%M Drocess Delete and Find options for bodh Rowbines ool o

Globhals.

M3 Poabivne  and  Global Change optiornz arve nandlec oy thio
rusit 1ne,

%M4  Does  Save and  Restore operations for both  Roubinen  and
Gitonale.

*ME Hets wsery options for Terminal and  Port  speciiicotioo.
Disoatches conmbtrol o “MTC for actual wpdates.

*ME  Does aotual Rwutine/GlmbaI Save or Reotovre (UM4 asecd 1o
1] Elors and generally setup foorr Save/Restore

%»M7 Luhulﬁg Lnt@ﬁd&ﬂ Divectory for both glebals and Routines.

M8 Initializes Dboth the defauwlt drive data base (%D awnd the
termivial characteristics data base (7uMTCH.

AWM Displave help text for the btility package wM,
AMI@ Contivnvetior of help text For Utility package.
AMEDT Routine and comment file ediloe,

WMEDT1 Covitivuatior of “MEDT,

*MEDTE Dxterndsd sxplanations for %MEDT,

AMEDTEL Conmtircation of AMEDTE,

AMTE Termivnal cefinition routive. Entry points at:

W T Toodlet user select a gort.
CURRENT™AMTC to get cuwrrent device's parameters.

*MTCD Covmtimuation of  “MTC with entryy points Lo deFine
characteristics of  a terminal (DEFINE) and to  acoign a
terminal to a MUMPS 170 port (DEFAULTY.

¥
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MICROMUMPS
Validation Dialog

The dialog reproduced below represents a series of interactive
stutements and responses with MICROMUMPS. The user's entries are
underlined, These dialogzs test most language features of
Standard MUMPS as implemented on the 8080/280, using for the most
part, suggestions taken from the Programmer's Reference Manual
(MDC Document 3/5). Comments elaborating the dialog are written
in lower case.

Users wishing to verify the code on their own systems should be
able to reproduce these dialogs as shown,Important discrepancies
shiould be reported to:

Richard F. Walters
Dept Elec. Comp. Eng.
University of California
Davis, California 95616



Validation Dialog

A>MUMPS
Enter today's date (MM/DD/YY):12/01/82
760 MUMPS Version 4.00 (version number may vary)

; test S5ET command

>3ET X=2

>SET (A,B,C)=X WRITE é&: npg N
2 2 2

>SET I=3,(I,A(I))=4 WRITE I,",",A(3)
4g

>SET:X=2 X=4.5 WRITE X ; true postconditional
4.5

>SET X="X=3%2 5"

>SET €X WRITE X ; indirection in SET command
7.5
>

stest READ command

READ "Y?" Y:10 ; 10-second timeout. No answer given
Y?
> ; note prompt on new line, after ten second wait.

; exact time may vary depending on cycle time of cpu.

>READ "X= ",X:10 WRITE ! ,X ;answer this time
X= lé
12

PWRITE $TEST ; see if $TEST set to 1 (timeout condition met)
1

>READ "B ",B:5 WRITE 3TEST ;no answer this time
B O

>SET Q="""NAME"" XYZ" ; set up for indireet read

>READ €3
NAMEABC

>WRITE XYZ
ABC



Validation Dialog

stest KILL, VIEW (see User's Manual for VIEW implementation)

>VIYW 1 ;(local variables)

XY/‘ "ABC"
2 MNAMET  XYZY
P nn
Y mn
X H‘] 2"
C “2 Al
I Ilu "
*A V|2 1"
3 omyn ; subscripted variable value

inote: sequence and values may vary slightly depending
exact duplication of dialog above,

>KILL X,C
PVIEW 1 ;now look at local symbols again
XYz "ABCY
Q "I!NAMEH'X\{ZH
B "N
Y "y
I llu 17
*A !(2“
3 I'u 11

>KILL (Q,1)
PVIEW

1
5 MUNAME"  XYZ "
I nyw

>SET X=1,Y=2

PRI ooy

>IF X=1,Y=3 WRITE "TRUE" ; (not true;

IF X

> ,Y=2 WRITE "CORRECT" ; (ok)
CORRE

1
T

(@Rl

>IF X=2 WRITE "TEST"

>ELSE  WRITE !, "EXAM" ;note 2 spaces required after ELSE

EXAM

>If  WRITE !,"ARGUMENTLESS™®
>

on



Validation Dialog

: test GOTO ;note that TAB character (<TAB> on printout) is used

to write a command line in indirect mode. Tab must follow
label, and it must precede all commands.

P3TARTKTABOWRITE "HI THERE"

><TAB>3ET A=2%4 WRITE A

><TAB>QUIT
Z3AVE START ; store routine on disk

>GOTO START
HI THERES

>ZREMOVE
delete routine from workspace

>D0 “START
HT THERES

; test FOR command; see p. 51, Reference Manual

SFOR I=1:3 WRITE I QUIT:I>2 WRITE "hn
inote two spaces required after QUIT command.

‘]*2*3

SFOR 1=0.1:0.1:1,0 WRITE I,","
.,.2,.3,.4,.5,.6,.7,.8,.9, 1,

FOR I=1:2:10 SET I=I-1 WRITE I ;reset index within loop
0123456789
>

itest XECUTE command

>3ET A="SET XX=3"

>XECUTE A WRITE XX
3

>3ET X=4,Y="ABC"

>XECUTE "SET B=X Q:X<3 WRITE Y" WRITE " QUT ",B
inote two spaces requ1red after QUIT

ABC OUT 4
>

ytest HANG and HALT commands
>HANG 10 ;should wait about 10 seconds before issuing prompt

>HALT sreturn to system
A

any



Validation Dialog

;Test some of the special variables

ADMUMPS
Enter today's date (MM/DD/YY): ;null response ok

280 MUMPS VERSION 4,00

>WRITE $3TORAGE ;see how much workspace available
4096 ;4096 bytes available

;check $TEST

>SET X=1

1%
™

>IF X=1 WRITE $TEST
1

>ELSE  WRITE "™NO" ,two spaces required after ELSE
> isee also $T used above

;Lest $X,5Y
SWRITE !,M™123" SET A=$X WRITE " "

123 3

SWRITE:$X>72 !

> yno carriage return written
WRITE:$X>1 1!

> sthis time a carriage return is written
JWRITE $Y

2 ;exact response may vary

WRITE # ; form feed
ydepending on device, the form feed character may or may
not activate a move to the top of screen or of a new page.
See SETMUMPS utility documentation to reconfigure your
version for your terminal

>WRITE $Y ithis time $Y has been reset
0
>



Validation Dialog

Test of Standard MUMPS Functions

ttest $ASCII; see p. 102, Reference Manual

>3ET X=

"ABCDE"

SWRITE

SASCIT(X,1)

65

>WRITE

SASCII(X,3)

67

SWRITE

$ASCII(X) ;default tc first value

55
>

;test $CHAR

>SET X=

65,Y=66 ,2="GOB"

>WRITE

$CHAR(X)

A

PWRITE

$CHAR(X,Y)

AB

>WRITE

$CHAR(X ,Y,67)

ABC

PWRITE

$CHAR(SASCII(Z,1),8AS5CII(2,2) ,$ASCIT(Z,3))

GOB
>



Validation Dialog

test $DATA
>KILL Y

>WRITE $DATA(Y)

9

>34T Y=100 WRITE $DATA(Y)
1

SCILL A

>SET Y="AB" WRITE $DATA(Y)
1

>3ET A(1)="TEST" WRITE $DATA(A(1))
1

>WRITE $DATA(A)
10

>SET B(1,2)="SAMPLE"™ WRITE $DATA(B(1,2)),!,$DATA(B(1))

1

10

>3ET B(1)="ANOTHER SAMPLE" WRITE $DATA(B(1))
11

SKILL 8(1,2) WRITE $DATA(B(1,2))
0

ytest $EXTRACT

>SET X="ABCDE"

>WRITE $EXTRACT(X)
A

>WRITE $EXTRACT(X,1)
A

>WRITE $EXTRACT(X,1,4)
ABCD

SWRITE $EXTRACT(X,0,100)
ABCDE

JWRITE $EXTRACT(X,1.9) ;should truncate to integer
A

>WRITE $EXTRACT(X,99) ynull result

>3ET A(1)="2BC" WRITE $EXTRACT(A(1),4(1),3)
BC




Validation Dialog

JTEST  $7IND

>3ET X="ABCAX"

>WRITE $7IND(X,"B")
3

>WRITE $IND(X,"2")
0

>WRITE $FIND(X,"™A",2)
5
>

ytest B3JUSTIFY
>SET X=12.35

SWRITE $J(X,7)
12.35 ;note default of 2 decimal places

SWRITE $JUSTIFY(X,5)
12.35

WRITE $JUSTITY(X,7,4)
12.3500

SWRITE $JUSTIFY(X,7,1)
12.4

;Lest PPIECE

>SET X="ARC *DEIT 11" ,Y‘—’ 1 1t

SWRITE JPIECE(X,Y,1)
ABC

>WRITE $PIECE(X,Y,2)

DEF

PWRITE $PIECE(X,Y,3) ynull response

SWRITE $PIECE(X,"B",1)
A

>WRITE 3$PIECE(X,"/",1)
ABC*DEF




Validation Dialog

:test SRANDOM: values should differ each time it is invoked

LR sremove current program from workspace
>3TART<TAB>FOR I=1:1:10 WRITE $RANDOM(10Q) " "

>GOTQ_START
53 48 10 93 33 82 49 58 39 40 iexact numbers will vary

>GOTO STAKT
37 77 22 32 65 60 23 5 30 76

>GOTO START
46 95 63 & 12 53 20 9 61 50

3

O

itest $SELECT

>SET X=1

>WRITE $SELECT(X=1:3,2=3:0)
8

>WRITE $SELECT(X=2:8,2=23:0,1:3)
3

DWRITE $SELECT(X=3:8,2=3:0) ;no true value
NO TRUL VALUE IN SELECT ;error message from system

;test $TEXT; use LEXICON routine supplied with system
>ZREMOVE

2ZLOAD LEXTICON ;use Z command to retrieve routine from disk
ynote: you may want to list the editor by typing ZPRINT,

>WRITE $TEXT(LIST) ;output line labelled LIST
LIST READ !,"WOULD YOU LIKE TERMS LISTED (Y/N)?",YESNO

PWRITE $TEXT(LIST+1)
QUIT:YESNO' 21"y " E




Validation Dialog

Test Global Variables, $NEXT and $ORDER

>VIEW 2 ;if response is "GLOBAL FILE NOT ON DISK",
then SETGLOB has not been run. See Installation Manual.

~

>3ET “A=1,7B=2 ;set global variables without subscripts

>VIEW 2 ;examine global directory again

A B sindicates both globals were sect

DWRITLE A" ", "B, !
12

>3ET "X (1)=3,7(2)=4,"("A")=5,7(1,5)=6 ;subscripts, naked refs

PVIEW 2 icheck globals again.

A B X

DWRITE BNEXT(™X(=1))," ",$ORDER("("")),! ;find the first numeric
; ($NEXT) or string ($30RDER) subscript at top level of “X
1 1 ;first subscript of either type is 1

>ARITE $DATA("(1)),! ;check for descendants of "X(1)
1 ;descendants present

PWRITE $NEXT(7(1,=1))," " $ORDER(™X(1,"")),! ;get value of subscript
5 5 ;result shows descendant is "X(1,5)

>WRITE $DATA(T(5)),! ;is there another descendant?
1 1 ho

YWRITE $NEXT("X(1))," ",$ORDER(7(1)),! ;7X(2) next at same level
2 2 inext value of 2 confirmed

PWRITE $NEXT(7(2))," ",$30RDER("(2)),!
A A

PWRITE “(1)," " “(2),! ;iretrieve actual value
3 4

;demonstrate use of $ZORDER function
P3ET Z=w X (nnnmyn

>FOR I=1:1 SET Z=$ZORDER(€Z) JUIT:Z="" WRITE Z," "
X)) TX(1,5) TXK(2),7X(mAn)




Validation Dialog
;now test specific global kill
>KILL :ﬁ

PVIEW 2 ;check global directory
3 X :note A gone

>KILL “X(1) ;this kills X(1) and its descendants, X(1,5)

>WRITE $ORDER(T("™)),! ;get first "X subseript
2 iboth X{(1) and X(1,5) are gone

>KILL "X ;delete entire "X global
>VIEW 2 ;final check of global directory

B ;only "B left in directory
> send of Validation Dialog.
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