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'An Introduction to CP/M Features and Facilities

1. GENERAL

CP/M is a monitor control rwxogram for microcomputer system development
which uses IBM-compatible flexible disks for back-uc storage. Using a
computer mainframe based upon Intel’s 808@¢ microcomputer, CP/M provides a
qeneral environment for proaram construction, storage, and editing, along with
assembly and program check-out facilities. '

The CP/M monitor vprovides rapid access to programs throuwsh 2
comprehensive file management package. The file subsystem supports a named
file structure, allowing dynamic allocation of file space as well as
sequential and random file access. Using this file system, a large number of
distinct programs can be stored in both source and machine-executable form.

CP/M also supports a rowerful context editor, Intel corpatible assembler,
and debugger suosystems: When coupled with CP/M’s console command processor,
the resulting facilities equal or excel similar large computer facilities.

CP/M is logically divided into several distinct marts:
BIOS - the basic I/0 system
BOOS - thé basic disk operating system
CCP - the console caommand processor
" TPA - the transient program area

The BIOS provides the primitive operations necessary to interface
standard peripherals (teletype, CRT, Paper Tape Reader/Punch, and user-defined
peripherals), and can be tailored by the user for any particular hardware
environment by “patching” this portion of CE/M. The BDOS provides disk
management by controlling one or more disk drives containing independent file
directories. The BDOS implements disk allocation strategies which provide
tully dynamic file construction while minimizina head movewment across the disk
during access. Any particular file may contain any number of records, not
exceeding the size of any single disk (248 records of 128 bytes each). 1In a
standard CP/M system, each disk can contain up to 64 distinct files. The BDOS
has entry points which include the following primitive operations:

SEARCH look for a particular disk file by name
OPEN open a file for further operations
CLOSE:< close a file after processing

RENAME change the name of a particular file



L

READ | read a rfecord"'"frij:r‘g a par-ticul'a_r‘ filg

S WRTI‘E - write a record onto the dlck & -f’“ o
SELECT select a particular ‘disk drive for further:® °
operations

7 R - e LI S

The CCP provides symbolic interface between the user’s console and the
remainder of the CP/M system. The CCP reads the console deV1ce and processes
commands which include listing the file dlrectory, ‘o inting'the - conterits “of
files, and controlling the operation of assemblers, editors, and debddgers.
The standard commands which are ava11able 1n the CCP are llsted in_a followina
section.

The last segment of CP/M is the area called the TEA. ' The transient
program area holds programs which are loaded from the disk under command by
the CCP. During program editing, for “example, ‘the TPA holds the CP/M text
editor machine code and data- areas. Slfnllarly, programs created under CP/M
can be checked-out’ by loading and executing’ tHese programs in the “TPA.

It  should be mentioned that ‘any ot all of the CP/M component 'subsystexrs
can .be "overlayed" by an executing program. That is, once a user ‘s program. 1s
loaded into the TPA, the CCP, BD&“S ~and BIOS areas can-be. used “as the program” s
data area. A "pootstrap” loader is proqramatlcaily dccessible at-all timeg:
thus, the user program need only branch to tne bootstrap loader at the end of
execution, and the complete CP/M monitor is reloaded from disk, ... . .

It. skpuld be.. reiterated that the CP/M operatmq System is partitioned
J.nto ,dlst;nct modules, . 1nclud1nq the BIOS gortlorl mcn deflnes thé _bardware
env1rorm°ent in, vtuch CP/M is executqu. . Thus,’ the st‘andard' system cqn’ be
easily. modlfled to any . nonstandard env1ronment by’ chanqmo the“‘iﬁerlx?héral
drivers to handle thé custom systém. THe standard system is ,pr'ovrded with I/O

drivers for Intel’ s MIS microcomputer development system, ‘along with a qeneral
dlscussmnrqf the mdrfls:at;orr techruque. oo : :
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The Yiset” fkteracts with’ CB/F ‘primarily thfough thé’ -CCp w‘nlch ‘Fehds 3ha
interprets cammands input through the consgle.. In general, the CCP addresses
one of several disks which are online (the Standard System addresses up to two
different disk drives).. These drives  are labelled disk “A", JE _;“,__,and
so—forth. A disk is. "logged in® if the CC}? is currently addressmq the disk.
In order to clearly indicate which disk is the currently -logged disk, .the CCP
always prompts the operator with the disk name, followed by the symbol i
indicating that the CCP is ready for another command. Upon initial start up,
the CP/M system is brought in from disk A, and the CCP displays the message

RN B -t i : Lot " O to. RS

xxK CP/M VER m.m



~ where xx is the memory size .(in kilobytes) which this CP/M system manages, and
m.m is the CP/M version number. The CCP then automatically logs-m disk 3,
and prompts the user with the.symbol “A>" (indicating that CP/M. is currently
addressing disk "A") and waits for a command. The commands are lmplemented at
two levels:. built-in commands and.transient commands. ~

2.1. GENERAL COMMAND STRUCTURE.

. Built-in cowiand$ are.a gart of the CCP program itself, whiie transient
commands are . loaded into the 'I'PA from disk and -executed.. The built-in
commands areM._ o ) ‘ S ’

sy

ten  © " femove files from the logged disk

DIR S list E,;Lj_ame;s,;___of the files on the 1og__ged disk
;REN “ renameth spec1i:1ed file on the iog’qed disk
CeavE L “""s’aye_tgé‘:ﬁ_‘sp;c;gied file on the logged disk =
woooo -TYBE. .. . ~type the contents of a file on the logged disk.

Nearly all of the cqnmands ref.erence a partlcular file or croup of flles.
Thus, the for'm of a f11e reference 1s spec1f1ed below. '

PR PR .- . : - e e

2.2. FIIE REFE.RENC!:.S R R
A file reference 1de‘n't~if1es a vpartlcular filé or qrolp of files on a
pértlcular ‘disk (attachec to“‘CPJM. “ These file feferences 'can’ be - elther
"unamblqupus“ _r‘ ' An unambmuous f11e reference umouely

identifies 4. smgle ‘fi“le,\ ‘whi _amblguovjs f11e referent‘e 'oe sat1sf1ed
by a number of dlfferent f11es. ) S Lo ’

File references consist of two parts. th'é' pﬂmaﬁr’narﬁé and the Secondary
name. Although the secondary neme is optlonal, it usually is generic; that
is, the secondary name "ASM" for example, is.upsed. tg.denote that the .file is
an assembly language source file, while the ¥t imary hame’ -df' stifquisties eat¢h
partlcular source. f.11e. The two names are separated by a_."." as shown below:

e

’f*‘ : ppppbppp sss o ‘

Where pppppppp represents t‘he primacy” name Of elght characters® or 1ess, _and
sss 'is the” secondary name of no more t’nan three characters._'\ As mentloned
above, the narne e -

- ~ - - . ’ . A A

o - oo - B B . B Py - T . Fin BN
(7. noue . . L -

wa ‘ p oo SOPP o = ;.ﬁ-rv:s'.

B

is also allowed and is equivalent to a secondary name consisting of three



blanks. The characters used in specifyind *EnL‘Unambiquous file reference
cannot contain any of the special characters

- -

« 7 3 ¢ = ?*

wh11e all alphanumerlcs and remalnlnq spec1al characters are allowed

An amblquous file reference is used for directory - search and’ ‘rattern
matching. The form of an ambiguous file reference is. similar_..to an

unambiguous reference, except the symbol » 7" may “be interspersed” throuqhout
the primary and secondary names. In various commands throughout CP/M, the *2°
symbol indicates that any file name satisfies a match if it matches exactly in
all character positions where “?" appears. Thus, the ambiquous reference

X2Z2.C?M

is satisfied by the unambiguous file names ]

Ao 7 P

- - o o e

XYZ.COM e S

R

~

X3z.CAM- - ¢ T E

e

Note that the ambiauous reference

* _*
.

is equivalent to the ambiguous f%leﬁreference
RDIPIVII?I? ?’??~
while ST
*,5S5 '

A c,v('pcv- T

are” abbréb&aﬁloné'for S '”5"‘“!jf,fm?

1
N
W
!
4
3

respectively. As an example,

DIR *.* -

is 1nterpreted‘by the‘CCP as a cqmnand to lxst the names ot all dlSk flles in
the directory, while



= IR T DIR\:X.Y_ . . : T LT L ot ST
searches only for a file by the name X.Y Similarly, the command
DIR X?Y.C?M

causes a search for all (unamblquous) flle names on the dlSk whlch satlsfy
this_ambiguous reference.. . ;,;g ;

4o
- A

The followmg fJ.le narnes are va11d unamblquous flle references: . -

Cooxo L wem DT -0\

%Y 7T xyz.ooM Ccamiall

3. SWITCHING DISKS.

The operator can switch the currently logged-in disk by typing the disk
drive name (A, B, ...) followed by a colon (:} when the CCP is waiting for
console input. Thus, the sequence of . prompts and commands shown below might
occur after the CP/M system is loaded from disk A:-

16K CP/M VER 1.0 - .
ADDIR * . * list all files on disk A

SAMPLE AM

SAMPLE  PRN

A>B: ... SWwitch to dlSk B

B>DIR *,ASH o "’11.st all “asM* files on B
DUMP AM

FILES ASM

B>A: switch back to A

4, THE FORM CF BUILT-IN COMMANDS.

o
aon %

The file and device reference forms descrlbed above can now be used to
fully specify the structure of the built-in commands. - .:Inthe. description
below, assume the followina abbreviations:

gy

ReN Ve
ufn - unambiguous flle reference
afn - ambiguous file“ref'erence

cr - carriage return
Further, note that the CCP always translates lower case characters to upper
case characters 1nterna11y. Thus, Jlower case alphabetlcs are ;treated as if
they are upper case in command namés file references. e -



4.1 ER&_ atn CL’ B — L RIS e P

The ERA (erase) command removes files from the currently loaged-in disk
(i.e., the disk name currently prompted by CP/M preceding the ">"),: The files
which are erased are those which satisfy the ambiguous file reference afn.
Jne follpwing, examples illustrate the use of ERA: : T ;x;: .;f

ER& x.Y the file named X.Y on the currentlv looqed diek
is reroved from the disk d1rectorv, and the space
is returned

ERA X.* all files with crimary name X are removed from
' the current disk

ERA *,ASM all files with secondary name AS& are removed
from the current disk . S S

ERA X?Y.C?M all files on the current disk which satisfy the
ambiquous reference x°1 C?M are deleted: :

. o R S e g S ,
4.2.. DIR afn cr S L Coommwl et

The DIR (directorv) command causes the names of all files ‘which satisfy
tne ambiguwus file name afn to be listed at the console device. The command

CIR *.*

for exawple, llStS the files on the currently loqaed disk.

[ S
! : whep ie Bngy

Valld DIR cawmands are: . .,11@cw SLELE e REE CLs

PIR X.Y

CIR X22.C2M

b,“ufﬁisufnZ cr[;’

'i?3;4 30 RN

oL -
ot

The-REN. (rename)~ccmmand allﬁws the user to chande the names ‘6f files on
disk. The file satisfying ufn2 is changed to ufnl. The currently loaged disk
is.assumed to contain the-file to: rename. - The CCP &lso allows’ the user to
tvoe a left-oriented arrow instead of the ecual :gioh, if the® user’s-Corisole
sutoorts this graghic character. Examoles of the REN command are:

REN X.Y=0.R The file Q.R is changed to X.Y



REN XYZ.COM=XYZ.XXX The file XYZ.XXX is changed -to ‘XYZ.COM

e s o= T . Ctoa

‘t 4 4 SAVL' n ufn cf R

The SAVE command places n- naqes (256 byte blocks) ornto dlsk from -the ‘TPA
and names this file ufn. The machine code file can be subseguently loaded and
executed, Exanples are: . N o

o .Z,r_w._. .'~ e - 0

SAVE 3 X.COM

T SAVE - 40 - Q o e oL
SAVE 4 X.Y
(Note that n is a decimal value).- ten
4.5. TYEE: ufn cr- 11”-' PR

The TYPE command displays the contents of the ASCII source file ufn on
the currently logged disk at the console device. Valid TYPE commards are

tts:;;; IYPE XY L : SETET T TeR. - s
Fyrym e TYPE X C-u-»* AN b
The TYPE command expanés.tabs (cit;I characters), assummlnq tabhtos;tlohs
are set at every eighth column. T S .

5. LINE EDITING.

~ The CCP allows certain line editing functions while typing the command.

rubout delete and echo the last character typedSatithe console
ctl-U delete the entire line typed at the console
ctl-E physical end of line, carriage is returned, but line
. is not sent until the carriage:retUfn kéy is-depressed
ctl-C CP/M system reboot (warm start)
¢tl=2-. .- nc-of-xnput“from the console (ﬁséd iﬁ PIP and Em)

o ,\ et - e

Note that the ctl-x sequence shown above denotes that the control key and the
key x .are depressee 51multaneously. S >

- .- N ~ M e

6. TRANSIENT COMMANDS. - S B



Transient cammands are loaded from the system disk and executed in the

.TPA. The transient commands defined with the CCP are:. . ..... . . ..« .=
STAT List the numbei of bytes of “s€orage remaifing on “the
currently logaed disk. A A I S
AM load the CP/M macro assembler and assemble the

specified program from disk

_LOAD : load the file | 1n Intel’ "hex" rnachme code format and
L oduce a file in machlne ~executable form which can.be
loaded into the TPA . R T . :
oo Lo the o oetngis o o4 10 s o ccon
PIP load the Peripheral Interchange Program-for .subsequent
media conversion operations
ED - " load and execute tne CP/VL text edltor (proqrfam M— P
SYSGEN Create a new CP/i system dlskette . ;_,f__:' -,{_-}‘, I
SUBMIT Submit a file of commands for batch proceqsmq
DUMP Dump the contents of a file in hex |

. ' o “.-
‘Trafeient canmarﬂs are . spegltled 1n the same manner ‘as’ bu11t-1n conmands, and
additional cdmmands c¢an be easily defined by the user. The basic transient
commands are listed in detail below. BRI

6. l‘ ST cr ... . - - -y ;Q.-? ER A AN TR SR L S "',L'““'Z:' Rk et

N G~ A A

‘The © STAT tran51ent command exammes the‘ sterage map tory the cum:e.niy
logged diskette and prints a message in the format

xxxK BYTES RE"JAINING

L sheel ol is D EE RETIE T NI -
__ztwhere X¥x is. tpernqmben oﬁTkz:lobytes of stonaqe avallable SR E: o

6.2. ASM ufn cr |
. jKt:;;e ASM comrnand 1oads and executes the CP/M 8ﬂ8~ﬁ assemblerh 'ﬁ’h’e safn
'spec1f1ed a source flle contalnlnq assembly:-lanquage . statements - wher:e-‘a{ehe
secondary name 1is assumed to be ASM, and thus is not spec1f1ed. The following
ASM commands are valid: L

At A,



= DS Sz L Tl L

The two pass assembler 'is" automancally ‘éxecuted. If assembly errors occur
durlpquae's 2._tbe errors are printed at the console. S

The assembler produces a file "

o= i e - -
e le il Lo

where x 1s the prlmary name specified in the ASM command. The PRN file
contdins a- llstlnq of the"source trogram (with imbedded tab characters if
presént in‘the'sburce -‘prodrim), a];onq with the machine code generated for each
statement and dlaqnostlc error messages, if ‘any. The PRN file can be listed
at the console using the TYPE comrnand, or sent to a perlpheral device using
PIP (see tHE PIP “dommand structure ‘befow). The file

RJHEX Tl T o
is also produced whlcp contamc 8@8@ machine  language in Intel ."hex” format
suitable TOr-"Stbgequent - idading~ 4 exkcatioh (see the LOAD cdimand). For
canrplete details of Cp/M assembly 1anguaqe program, see tne "CP/M Assembler

et

Language (ASM) User 's Guide." "¢7¢

6.3.I.Ql\Dufncr‘_ e

The LOAD canmand reads the f11e ufn which is assumed to contain "hex”
format machine code, and produces a memory imaage file which can. . be
'.»-4subseauent1y executed »~The file name ufn is assumed to be of the forn' B

e, Y PN A
of D A *

R v R

Xe HEX e e

and thus only the name x need be specified in the command.~ TEa file x.HEX
does not exist, the LOAD command reads the current RDR- dev1ce r;Lnstead of a
v @isk.file.” The" LOAD: camnané creates a flle naméd

R 4o - L g e
goelden LB oo

X«COM _ t
. DplIAMEs 2ATYE Anez
which marks it as a machine executable code. The file is actually loaded into
memory and executed :vhen :the suser itypes:EheC AdmdC ¥ 3inediately Hfcer - the
prompting character “>" printed by the CCP.

vnorai Meb

1,
" mis

In general, the CCP reads the name x following the prcmptlnq character
-and -1boks for -aszbuilt<in- ftinction name. If no fmetlon néme 1s f’ound the CCP
:_::searches the system dlsl( dlrectory for a f11e by the name S R

Sty

xCOM

If found, the machine code is loaded into the TPA, and the proq‘%am executes.
Thus, the user need only LOAD a hex file once; it can be subseguently
executed any number of times by simply typina the primary nhame. In this way,



the user can “invent” new. cammands in the CCP. In fact, 1n1t1allzed disks
have the trans1ent canmands as €OM files, and thus can be deleted at the users
optiony- . - R el SR,

~ -

- 6.4, PIP‘cr. - CRRR

‘PIP is t%e~“CP/M Peripheral Interchange Program which implements the basic
media conversion operations necessary to load, -print, punch, copys .and combine
disk £iles. The PIP program is initiated by typing one of the following forms

“PIP cr -~ s S R
-"PIP commtand=line cr

In both cases; PIP:is loaded into the TPA and executed. In the first case, -
PIP reads cammand lines directly from the console, prompted with the character
e gntil an empty comwand line is typed - (i.ewy .2 ssingle, carriage return is
issued by :the. operator). Each successive command line causes-: some--yredia
cormversion to take place according -to :the rules -shewn-:belows: ' Fhe .secong -form
of the PIP camrand is eguivalent to the first, except that the single command
line given with the PIP cemmand is -automatically executed; and PIP terminates
immediately with no. further p:omptlnc of the console for input command lines.
The form of each cammand line is

E N

destmatlon = source#l, 'source#Z, cee source*}n cr

NS - Tan o . ~ s

where “destination” is the file or. peripheral device to receJ.ve the data, and
“source#l, ..., source#n” represents a‘series of one or .more files or devices
which are-copied. from left to riaht to' the destination.. A CP/M end of file
mark (ctl-2) is inserted as the last character if the destination is an ASCII
file (all “files excep ., COM" files::are-treatred:ag ASCII files in.the current
CP/Mvimplementation) o ‘Ifhe equal - symbol - (=):Gan.-be replaced by a_ lew,ft—g_x;;enped
*arfcw if youroidonsole. supports: this- ASCI¥~gharacter:,to improve:-readability.
" Lower=tase *ASCII~ alphabetics: are . intermally translateq: tcr upper;-case -to; be

consistentiiwi i~ ‘CP/MngiYerrand: device "name: conventions. - Finally, :the- total

= cémmand--1ine’‘Ieng £h %aﬁh&it sexceed - 2565 “characters:sfthe- ’.'Ctl‘t‘EuCthEQl ‘can ; be
-used o’ forééﬂ"éx%)h?sn“rcal .vhrriade : -retuen> for:{lines ‘which rexceed jthe - console
wideRy SEPVED MOliBnnsneh 9 ldewlne SOTOUREY 20T SO0 R0 &Sfvel i TIRNICRe ‘

The destination and sourceeleméntsican be wmnambidious references to CP/M
source files, with or without a preceding disk drive name. That is, any file
_can be referenced with a preceding drivé name: (%, B:, C:; 5i¢). Wwhiech defines
the particular drive to fetch or store the flle. When the drive name is not
included, the currently logged disk is assumeds ™ Further,”the destination file
can also appear as one Or more of the source files, in which case the source
“file is not:" ‘altefed’ wntil ‘the éntire -concaténatioh ~is- complete. - If- the
destlnatlon flle ‘already exists, it i& removed if the command. llne is- oroperly
“forméd -(it *is not removed "if ‘an ~error condition arises). [ Ttie =following
command lines (with explanations to the right) are valid as 1nputf-:::ato BEP

10



R x='yer T Ll ‘ “copy to:file x ffrom f1]:e Y.‘, A s
DURRL ST ¢ Mo wT T D LS Ly - U remainst unchanged ot oent wmusT
X =Y,z Cr concatenate files y and z and-. o
copy to file x, with y and z
unchanged
X.ASM=Y ,ASM,Z2.ASM,FIN.ASM cr create the file X ASM from: the
o o concatenation of the Y, 2, and
CLECT mte ro ey eyl eI e o 2 'FIN files with type ASM =
Ng,; ZGT °0LD zz;p cr or v : move a copy of OLD, 2AP frem drive-
Cener = S % . B to the currently logged disk,

and name the file NEW.ZOT
B:A.U = B:B.V,A:C.W,D.X cr concatenate file B.V from drive B
with C.W from drive A and D.X
: from the logaed disk, and create
B R SN s e Y the file A U on: drlve B '

- ;.. ORI P e
Es3 : . - .
- <

o -PIP alse ‘aIlows reference to“physmal and loqlcal dev1ces whtch are
“attéched™to"~the €P/M sSystem. 5 :he device names.-are- three . character
uden&i‘ﬂer’s, followed by t‘ne c&h:m (-‘) symbol The-‘ éevice'c:-nam‘es are..: - -

= - m
- ,_.. Y . s

I

> ~ RDR: “e o lise .'":: ; Paper tape reader Lo "
e 2 - LST: weazoct Idsting devicer lprlnter) RIS
PUN: Paper tape punch AL §

TTY: Teletype device

T CRE: tow . .. iCathode ray tube display ¢

ARD: . Addmaster paver tape reader
2 ~7IRDs =t ovar cav: v Intel or Icom paper tape reader - -:-
eI e L0 U RN ¢ 70 3 wxlseTally printer-devicey Do s
S R PR CDN':'--"“ Ch Cm:rently defrned console dev:ce el

-
e .
o - T EC DD __,-,._ R S N St T e

i !I‘he RDR, - §ST, PUN, and CO&Aevxces are alJ. def1ned~ w;thm the BI@S
portmn Of- CP/M, and:-.thus iareiseasily.altered. to. any particulacr: —r/e system.
-The: FTY: and™ CRE "devices::are “ presént. 4o support.vthe Intedsc%iobyke"= fupgtion
“whicéh <allowi: @7 siuplei~logical tb.:physical - rdencemmapmngt:xseesagzhe ~LP/M
iInterface Guide for a:=discussion af~the.iobyte.. fungtion)s 20ARD,,IRDy.-and ~PRN
~are&i-threq popular: peripheral::devices éhich -hawve *dedmatﬁdhﬁﬁPUtf@}ltP@ﬁ POrtS
: inerthe <~ CP/M = erwirommentss;. i [Tah,* charagters.s {¢efl-I}) . »—ar;em’?expaadega vg.jxen the
destination device is not the punch. The allowable destination devices, are,

g A e I - IST»._PUN ’H’Y CRT - <FRN - CON" Ers roftzaizzeh onT

P e - R vl T -~ 1-_:,-1_*: e e oz rv—r @y
wlule: the allowable source devlces are N xom e o =
e g oy . e we ~s, e oo O N ~ PR

i P oo AL, 43 Pl
fLT T RDR TI'Y CRI' ARD IRD CON * RN oo iyar

When deVJ.ces are used as 1nput, the end of f11e 15 1ndlcated by,a ctl- Z (the
- CP/M- end. of file:~standard) or, in- the case. of t,he ARD and_ IRD.. dev1ces, .a
- sequernice of*.255 rubeut characters whlch is obtalned byerunnmg the readere.mth

no pager tape.c.. .- . , S Lol L TETE Lowm o B FEF S P

Al



. It should also be noted that PIP.performs_.a special. function if -the
destination is a disk file with typé "'HEX" (an . Intel hex. formatted machine
céde file), and the source is an external,perlpheral dev1ce, -such as; a_paper
tape reader. In this case, the PIP proqr_am checks t6 ensure that the sox.rce
file contains a properly formed hex “File, With legal hexadecimal values and
checksum records. When an invalid input. record. is found,. PIP. reports.an-error
message at the console and waits for “corrective’ action. It is usually
sufficient to open the reader and rerun a section. of the tape (pull the tape
back about 20 inches). When the tape is ready for the re-read, type a single
carriage return at the console, and. PIP will attempt another read. - If the
tape position cannot be properly read, smply continue the read (by tyomq a
return following the error messaqe), and enter the regord manually with the ED
program after the disk file is constructed.

© valid 'PIP ccmmands are shown below T .

T .pip.1st; = x.prn cr .. . copy x.prn to the~ I.STTdemce and -
LT L o .. terminate the PIP program-, e
7 pip ¢t S ) B .- -'start PIP for a sequence. of v - '.m'_ :

. Ce e conmands (PIP prompts.with "*2) .

-~ *kCOns=xX.asm,y.asm,z.asm cr " 7" “concatenate three ASM files. and e

copy to the CON device
*x.hex=con:,y.hex,ard: cr create a HEX file by reading the

_ ; QON (until a ctl-Z is tyved), fol-
5w e oy _ lowed.;,by data from y.hex, followed

L by data from ARD until a ctl-Z or
255 rubouts are encountered.

.. *cr g e ¢ . Single. carrlage return stops. PIP
SN LwRE L 0T U Lmalh T ST ‘-‘.%_‘-":“4‘:.' Iugta s It T o n
R U & S SA TS LA R ¢ ool S S S e

6.6. ED ufn cr _ -

““he ED program iS the CP/M system context ‘editor, whlch allows creatlon
and alteration of ASCII files in the CP/M enviromment. Gomplete-details of
operation are given the ED user’s manual "ED: a Context Editor for the CP/M
Disk.System.? .. .In ﬂqemera\J.,JE:D allows the operater -to:-create ;and -operate upon
sourc;,e f;;%s S o,{:qanyzed as .a- sequance-of ;ASCIL- characters, rseparated

end of lme C aracters (a carriage. retuen lige- fee@ seguence). Therer-is no
practlcal restriction on line length (no smgle line can exceed the size of
the worzq,ng memory) -but - is dinstead defined by the number of ¢haracters typed
between cr s.:_ﬁ'rhe E:L}program -has a number of commands. for *character string
searching, :. replacement, -and. insertion, which are useful :in the.&reation and
correction, of programs. or text. files under CP/M. Although the CP/M has a
limited memory work .space area - (approximately 6000 characters in a 16K CP/M
system), the.-file  size- which . ean be edlted 1s not 11m1ted, smce data is
easily "pagec}" through thlS work area. wor pa _ Lol T AT

Upon ;Eﬁ;rt;.a:tmn, ED- creates the specified source file if it does not
exist, and opens the file for access. The pxoqrammer then "appends® data from
the source file,into the work area, if the source file already exists (see the
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command ) - fot *edltmq.' The’ appenaed “data“can then be dlsplayed altered, and
wrltten from the work area’ back to the alsk (see thé W command) . Partlcular
points”in® the program can be - autOmatlcally paged and located by context (see
the ﬁ camand) allowmg easy access to partlcular portions of .a larqe file.

® Given' that the operator has typed N - - ’:,"
é%*;xﬁi‘mmmqneh o j ;gi;

the E;‘.) progi:am cfeates an mtermedlate work flle w1th the narne L
B LI W L LTy ‘555 oo . _ ' 2 ‘

to hold the edited data during the ED run. Upon completion of ED, the. X.ASM
" file (original file) is renamed to X.BAK, and the edited work ‘file i$' renamed
to X.ASM. Thus, the X.BAK file contains the original (unedited) file, and the
X.ASMEile dontaing’ the newly edited file. The operator. can always return to
the prevmus version of a- fJ.le by removing the most recent version, and
renaming -+the’-previous versmn. Stmpose, for example, that the current X.ASM
file was mproperly edited, the! sequence of CCp command smwn below , would
reclaim the backup flle

: ‘,—-. .
of .

check to “see that BAK File -

ot a7 o DIR X, *
: R = ; is available
S ERA X AgMb erase most recent version
TIoa T RE:N X.ASM—X BAK .rename the BAK file to ASM

- A Pt

Note® that the operator can abort the edit -at any point (reboot, power failure,
ctl-C, or Q command) without destroying the original file. In this case, the
BAK file is not created, although the original file is always intact.

s

'Ihe ED user s manual should be consulted for complete operatmq detaJ.ls.

- £ - TOI R Twernans ATLINE EERN WBIDOLIN <X =
e cmaeoy vy MO0 e o 300 A0LdE 'Je:) j’.&s B
i 6 6. SYSGEN Cf N I - A.t..’» N ‘- ’ - L b
A ST s L e TR 2 e = LrSe fa

i The SYSGEN trans1ént« cmmand ‘allows géneration ¢E~aR%In {fializfd-d¥skette
containing - the "CP/M’ operatmq ‘systEns=" The “SYSGENBrog FEng Iy 7 =
for: ccnmands, with' “.mteraétlon 245 i shigwr "beFow: * 150 &) €

—minoo niwmel enil o mnldniudest isU e

........ O T S A

f oo iei SYSGEN Or ot et v et PIniiate RS SYsGEN“’broizram‘f ."f'.": ]

SR 1~%QYSGEN VERSION: MG 7o 873 ~ —SYSGEN s‘1qnonum€ss§aqe~¢ 32
e L0050 GET-SYSTEM? (¥/N) €& “oirw "I 4 meftery ifbge” of Ithe GBI~

coman L Lo Cln elr is‘ net presénf {see CP/M"irfter—
ST T L - face quidé)Eype' N, OfhSFwiss- -
O B - type Y. ‘NorHally typedy, - ¢
SQURCE ON B THEN TYPE RE.‘lURN *pladce a*diékétte ‘éontatning the -
CP/M operatmq system on drive

[ S L BYiETE ok to remove the oné
S PR S ¢ . ‘that you are using on drive Ay "¢
coi o s o Loosreoooeni ot "and follow-with'a returniwhent ¢
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&rs 3L om - ' Loz s ready. u PR b

SErraT E’UNCTION (I)MPLETE o : "s‘l System s com_ed tg memer AR
SEEIE vhemn ALLTT AL ' A ERV
=oiTToo PUI‘ SYS'IEM" (Y/N) . ooEDAs If anew- dlskette is bemg Lt
SR G S = C. e'r built, type Y¥E otherwise: tvpe
giod oi ng yue oo e Ny o Normally ctype: Yoo 0 - .
R DESTIMATION ON B THEN:TYPE RE.‘I‘URN Placé new .diskette. into drlve s
E P ) & .2 B, tybe zeturnswhen: ready. . o
S E‘UNCTION .MPLE:TE e New dlskette is. mltlallzea .

. . . o -in drive B. P T P S Sl

The SYSGEN program then reboots the system from drive A. Uron completion of a

successful’ system generation, the new diskette:contains thé&“ioperatihg- system,

and only the built-in commands are available.  &-factory-frésh -IBM-compatible

diskette appears to CP/M as a diskette with an empty directory, and thus the-

ererator must cépy:the approprlate CcoM files: from am‘ekistitig CP/M- dlsﬁette to

the newly constructed diskette using the PIP tran51ent._ HRT
"2 :

It should be noted that a SYSGEN does not aestroy the flles which already
exist on a diskette; it results only in cmnstfuctlon of a new operating
system. Further, if a diskette is being used Gﬁly on drive B, and will never
be the source of a bootstrap operation on dri¥é:-A, ‘the SYSGEN need not take
place, and; in fact, a new diskette needs absolutely no 1n1tlallzatlon to be
used with CP/M. ) R

AT E O 3E i Ll

6 7. SUBMIT ufn parm#l parm#z soe parm#n cr

IR T T T e a

: *rhe SUBMIT con‘tmand allows CP/M comfands i = be 1 batched - toqetiher“'for
automatic processing. The ufn givén ih’Mehes SUBMIT - €omhard must--He! thé
filename of a file which exists on the currently loqged disk, with an assumed
file type of "SUB." The SUB file contains CP/M ° g:ototype commands, with
possible arameter swstitution: The actual parémétézs parn$l ... carmén are
substituted into the prototype commands, and, if*nd #®frors occur, the file of
substituted commands are processed sequentlally by CP/M:

The prototype command file is created usmg the ED _px_'ogrem, ._yn'.th

interspersed "$" parameters of the form-.~ =71 Vo =If LAl leEs

$1 $2 $3 s $n ook T

cofres;pohdmg to7 the humber of actual paraeters IMich( will ‘be” 1nc1uded when
the £ile 15 stbiitted for execdution. - when thé SUBMIT trdnsient' 'is exécuteéd;
the actual - parameters parmil o..° parm#n are’)palred “with' the’ formal parameters
$1.:4, S$iv in’ the Drototypé commands.’ VIf-“thé" numbér-of formal * and - actual
parameters does not ‘correspord, then the submit- functidn"is aborted with an
error ' méssage at the  c¢onsole. | THe “SUBMIT functiofi® creates™ a “file* of

substituted cammands with the name
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on the logged disk. When..the system reboots (at the termination of the
SUBMIT) , this command.-file is-read by the CCP as a source of 1ifput, rather
than the console. If the SUBMIT function is performed on any disk other than
drive A,. the: cammands are -not-pfocessed until the disk is inserted into drive
A, and: the:system reboots.:: .Further, the user can abort command processing at
any time by typing avrubout whenh the comrand is read and echoed. In this
case,: the- §8$.5UB  file 'is-removed, .and.*the subsecuent commands come from the
console,. ‘Command- praocessingis.édlso aborted if the CCP detects an error in
any of the commands.’ Programs which execute under CP/M can abort processing of
command files when errorzconditions occur by simply erasing any existing
$$$ SUI f.lle.

. . . AT T I R - . o i wr 7
:-x::wThe last cmmand A a SUB fa.le can 1n1t1ate another SUB £11e, thus
allom.nq chamed batch c@mands. ",:‘ 2 I , Lo
] Suppose the fJ.;Le rASMBL SUB exlsts on dlsk, and conta1ns i:m ;xotohwae
commands e com T S RN fhol R IR
ASM sl
coowy sa ity o - DIR-SYe¥ 4o anh 27 T CEO - S
© rzaunza v oo T ERACRBAKL o0 owii . . CoUe i ne T
- S R FANE S PIR-S23=8loPRN- o - 1 ~: o TS RLTELy TR
. e vz BRACSLOERN © - s v oo lLoen L e
and the cammand ' ' ’ U P

SUBMIT ASMBL X PRN cr

. P .,._ - -
on e oy .\

is issued by the operator. The SUBMI;i‘iorooram reads the ASMBL SUB flle, and
substitutes~ X" -for-all ocgurrences:of rsl,\ angd: "PRN" . wfox:r all- tacs:n.lrre:’vc:'ec of
-$2, resultlng im=a- §§$ SUB lee centammg o Dot LU OCERNDI N LGENSS R

Whlch are executed 1n seouence by the"
6.8. DUMP ufn cr G ee. LT 82z

..~ The DUMP program.types:the- contents of . the disk- fJ,le given: by uoat -the
console in. hexadecmal form, -2 'J:he flle contents~ is, listed: -sixteen bytes at -a
tlme, _mth the absolute byte addsess Jdisted to rthe-- left -of--eacn :line -in
hexadecunal.; Lonq typeczuts can- be- aborted by pushmq the rubout key during
printout.: . {The source listing of the DUMP program--is givem- in . the GP/M

mterface <:mlde,r as an example Of ; programﬂwrltten for.. the CP/M enva;romnent.)

o~ . S % ame s
=y ST Ny -

A

7. OPERATION OF CP/M ON THE MDS.

15



This section gives operating procedures for using CP/M on the Intel MDS
microcomputer development system. A basic knowledge of the MDS hardware and
software systems is assumed.

CP/M 1is initiated in easentially the same manner as Intel’s ISIS
operating system. The disk drives are labelled 0 and 1 on the MDS,
correspording to CP/M’s drive A and B, respectively. The CP/M system diskette
is inserted into drive 6, and the BOQT and KESET switches are depressed in
sequence. The interrupt 2 light should go on at this point. The space bar is
then depressed on the device which is to be taken as the system conhsole, and
the light should go out (if it does not, then check connections and baud
rates). The BOOT switch is then turned off, and the CP/M signon messaqge
should appear at the selected console device, followed by the "A>" system
prompt. The user can then issuve the various resident and transient commands

The CP/M system can be restarted (warm start) at any time by pushing the
INT @ switch on the front panel. The built-in Intel ROM monitor can bhe
initiated by pushing the INT 7 switch, except when operating under DDT, in
which case the DDT program gets control instead.

Diskettes can be removed from the drives at any time, and the system can
be shut down during operation without affecting data. integrity. Note,
however, that the user must not remove a diskette and replace it with another
without rebooting the system (cold or warm start) unless the inserted diskette
is read-only.

Due to hardware hang-ups or malfunctions, CP/M may type the message
PERM ERR DISK X '

where x is the drive name which has the permanent error. This error may occur
when drive doors are opened and closed randomly, followed by disk operations,
or may be due to a diskette, drive, or controller failure, The user can
- optionally elect to ignore the error by typing a single return at the
console. The error may produce a bad data record, requiring re—initialization
of up to 128 bytes of data. The operator can reboot the CP/M system and try
the operation again.

Termination of a CP/M session requires no special action, although it is

best to remove the diskettes before turning the power off, to avoid random
transients which could make their way to the drive electronics.
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