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. Introduction

A poT, standing for Dynamic Debugging Technigue, was originally
developed for the PDP computers made by Digital Egquipment Corporation.
Iln ITS, DDT has been expanded to assume the role of a monitor,
interpreting commands for logging In and out, lecading programs, sending
messages to other users, and many other monltor=-type cperations. The
top-lavel DDT loaded automatically is known as a "HACTRN". Thils Is easy
to remember because HACK means job, and "TRN" suggests "transfer";
HACTRN tranéfgrs between hacks, Although this mnemonic exists for the
word "HACTRN", It is not the origin of It. The correct pronunciation is

"hack=tran".

B, Maln uses aof DOT

1.) Creating, transferring between, and killing Jobs
2.) Loading and running programs
3.) Controlling programs

{a.) Memory location examinatlion and modification
(b.) Controlled execution and error condition reports

C. Two types of commands
1.} "Monitor" format commands

{a.) always begin with a colon

{b.) end with space, altmode, or carrlage return
{e.) usually have a synonomous "DDT" Format command
(d.) are allowed to conslst of only a file name

2.) "oDOT" format commands

(a.) a single character preceded hy 0, 1, or 2 altmodes

(b.) may have a prefix set of arguments (hefore command)

{c.) may have an Infix argument (between altmode and command)
(d.) may have suffix arguments (afrer Itself)
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Il. When 0DOT Is loaded

A. wuser types contral-L on a free console
B, IT5 loads @ copy of DDT for the user, known as the user's HACTRN
£. DDT begins by executing some Initlal operations
1.) types IT5 and DDT wversion numbers currently [n use
2.) types how many users are on the system and other useful
Information (e.g. parlty error reports)
3.) types uut.the message of the day which Is the contents of a
file named SYSTEM MAIL on the 5Y5 device
4.) The information typed by DDT when it is loaded may be obtalned
again af any time by use of the :55TATU and :VERS!0 commands.
i

1] DoT will be automatically reloaded [f a fatal error s

encountered In its execution.
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11, System Monltor commands

Some monitor commands never take arguments. Commands of thls type
will be executed by DDT as soon as you type the command followed by a
space oOr a carriage return. Another type of monitor command always
takes an argument. This type must be separated from Its argument by a
space OF carrliage return. After the arpgument or arguments have been
typed, you signal to DDT that vyou are through typing by typing a
terminating carrlage return, except that a space will suffice for
termination If the argument 1list for the particular command 1s alwavs
exactly one word. The third type of monltor command Is one which may
optionally take an argument or arguments, This tvpe has the same Input
format as the last type when Issued with arguments. However when giving
this type with no arguments te DDT you must end It with a carriage
return. If the command takes file name Information as arguments and you
want to issue the command with no arguments, you must type two carrlage
returns, one to separate the command from 1ts arguments and another to
tell DDT that no arguments will follow, If DDT s given an
unrecognizable command, it tries to find a system program with the name
given as the command. If found, DDT Jloads and starts It running.
Actually 1f you tfpé : COMMND and :COMMND 15 not a recognized command.
DDT acts as though you typed’ COMMND|EK. Therefore if you want to load

and start the system program called TECO, you can do It by typing :TECO.



A, 7 and 77

1.} :7 causes DOT to type a list glving a brief description of
most ':' type commands.

2.) 1 ¢ causes DDT to list every monitor command, the Internal
address within DODT that Is the beginning of that command's internal
code, and usually a description of the command.

B. :LOGIN

1.) synonomous to the $U command

2.) takes one argument consisting of 1 to 6 sixblit characters

3.) DDT sets [ts UNAME to the given argument

k.} system attempts to log user in with given arpument, and |f
successful:

{a.) sets UNAME (user name) to the argument
(b.) sets SNAME (system name) to the argument

{c.) The UNAME may not be changed by the user except by loggzing
out and logging In agaln

{d.) The SHAME may be changed with various commands during the
console sessjion

(e.) tvpes "INIT.' if a file .DDT. (INIT) exists on the disk
in "uname"'s file directory

(f.} types contents of the file "uname" MAIL from the COM
device if It exists

(g.) deletes file "uname" OMAIL from the COM deviece [f it
exlsts

(h.) renames “uname" MAIL to "uname" OMAIL on the COM device

{i.) executes contents of .DDT. (INIT) as DDT commands 1f it
exists

5.) will fail for any of the followlng reasons:

(a.) someone else Is already logged In with specified argument
(b.) :LOGIN command given at a console that Is already logged

(e.) Tllegal character In argument
B.) examples of logging Inm: :LOGIN FOO eor FOO%U, the flirst
reguiring a carriage-return or space terminating It to have effeet
7.} the :LOGIN command may be used on an already logged in console
to examine the core Image of another user's Job

{a.) suppose you are logged In as anything except FOD
(b.) suppose someone else Is logged in 25 FOO and owns a Jjob
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named JOBL
(e.) you type FOOSU
{d.) although vyou are not logged In as FOO, by now typling

JoBlsd, vou will be ahle to examine the core image of JOBl, because
'"FOO%U" caused DDT to set its Internal UNAME to FOO,
C. LOGOUT

1l.) synonomous to the 33U command

2.) causes system to attempt te log out the user

3.) takes no arguments

b.) the file "uname" OMAIL on the COM device Is deleted If it
exists

5.) entire procedure tree is expunged from system, thus logging
out the user

6.) The console Is now "free", and a ﬁessage to that effect |is
typed thereon by the system

7.) examples of logging out: :LOGOUT followed by a space, or $5U

8.,) The :LOGOUT command may also be given at a console which has a
HACTRN associated with 1t, but 1s not logged In

9.) It will fail if the running DDT Is not top level, In which

case the Inferlor DDT responds with "NOT TOP LEVEL, CAN'T LOG QuT 7!

. :JOB

1.) synonomous to the %J command

2.) This command Is the basic DDT Job control command. DOT  will
allow wup to 8 jobs to be in existence simultaneocusiy. Only one Is the
current job at any one time. The :JOB command controls which job Is the
current Job, and creates new jobs. The current job may belong to
anﬁther user, In which case you may only examine it.

3.) When typed with no argument

(a.) if no jobs have been created, no action Is taken by DDT

(h.l If only one job exists, DDT types the name of that jeb
followed by §J, and it remains the current joh



{c.) if more than one job exists, DOT causes a job other than
the current job to become the current job

{(d.) in either of the last two condition, If the new present
job Is not really a jeb, but only a read-only core Image of one, DODT
types '#'

(e.) created jobs are remembered by DDT such that repetitive $J
commands wlth no argument will cause every job to become the current one
once before repeating

L.) with one argument of 1-6 SNUOZE characters
(a.) If a job exists with the given argument, that job becomes
the current job
(b.} if no- job exists with the given argument, DDT tries to
create one with the glven argument as 1ts name, If ODT's "uname" has
been changed wilth the $U command and a job with the glven argument s
the name of a Job owned by the user logged In as that "uname", DDT types
'#!' after the 'l' and the created Job allows location examination of
that other user's job, | ¥ the "uname" of DDT had been changed, but the
given argument |s not the name of any job under the "uname", DODT changes
its "uname" back to that of what vou Jlogged In as. Then DODT types
"uname"sU! and tries again as though the "uname" in DOT was never
changed. newly created Jobs have 2000(8) words of zeroed core.
{e.) If a job with glven argument as lts name was disowned, 1t
is reowned
5.) examples of job selections: :JOB FOO or FOO%J with a space
after the first example
6.} [If a new job Is requested, but tos many jobs already exist,
the command has no effect, and DDT types TMJ? signifilng & jobs already
exist.
7.) the job name HACTRM Is special and will allow examination of
one's own HACTRMN but modification of locatlens therein is not permitted
B.) the special job name SY5 allows examination of any absoclute
location in the system.
9.) the job name PDPE or PDPLO allows access to all of the cere in

the PDP=G

E. :LISTJ
1.) synonomous to the §3V command
2.) causes DOT to type a list of all the jobs it knows about

3.) sverv elenent of the 1ist 1s  tvped an ene 1line and has the



followling Information In the glven order:

(a.) the JHNAME of the job
(b.) status code for the job

(1.) "minus sign" for a job just created

{(2.) '"R' for a running job

(3.2 'P' for a Jjob whieh may he proceeded from some
interrupt such as control=L or execution of a .VALUE

{4.) n'B' for a job that has been interrupted at the nth
breakpoint

(c.) the job index which Is a unigue number assigned to the job
by the system at creation time

L.} an asterisk 1s printed befcore the current Job entry in the job
list

5.} If any one of the jobs 1Is only a read-only core Image of
another job, the "uname" to whom it belongs will appear in the llist
before the "jname"

B.) example: The command iLI3TJ could yield:

TP 25
« J 1B 27
F. :LOAD

1.) synonomous to the 5L command
2.} used toe lead a binary file into the current job with its

symbols

la.) first core (s zeroed
{b.) the old symbaols are erased
lc.) any hreagnntnts will remain

3.} uses three argumeﬁts to determine what to lToad from where,
however any of the arguments may be nmmTttEd whlle typing the command

(a.) filename

{1.) one or two words separated by a space designating file
to be loaded

{2.) If the current deviee s DSK, one of the file names may
be the '"¢' or '">!' signs Iin which case It Is not interpreted 1literally,
but rather it stands for a numerical name that Is the greatest or least
in a group, For esample, 1T the files FOO 21, FOO 16, and FOO 34 exist
in a directorv. typing LOAD FOD »* would cause FOOD 36 to he loaded, and



LOAD FOO ¢ would mean load FOO 16.

{3,) If the two word file name 1s ommitted from the command,
the same file as in the last :L0AD or :DUMP Is used. If no command has
been given to load or dump a file this terminal session yet, the assumed
name 15 § BIHN. If only one of the two file namas 1g supplied, DDT
replaces the first of the two assumed names with the given one.

{(t,) If more than two file names are supplied, the third is
interpreted as a device and the fourth s Interpreted as a system name,

(b.) device code

{1.) designates from what device the flle is to be. loaded
(D5K, PTR, UTn, etc.)

(2. If the device code is ommlitted, the same device as was
used In the last :LOAD or :0UMP is used, or DSK Is used [f none has been
previously specified.

{(3,) The device code is typed followed by a colon, unless
the 3L format is used, In which case the device may also be typed as a
preflx argument. For instance, DSESL, $L D3K:, and :LOAD DSK: all say
to lpad a file from the disk, & number mavy also precede the command
meaning the microtape drive with that number, for Instance "35L" means
to load a file from microtape drive #3,

(e.) system name, known as "sname"

(1.) This argument 1s initially set to the name the user
logged in as. It can be changed by many commands Including :LOAD. When
used by the system to load a file from a directory device such as the
disk, the "sname" designates from who's directory the file I1s5 to be
sOught.

(2.) This argument must be followed immedlately by & semi=
colon.

(3.) Specifliing the "sname" in a :LOAD or 5L command
universally changes the "sname", That Is, subsequent commands for
directory 1listings, file deletions, file dumps and loads, etec. may
easily be affecting another user's files than your own, so caution must
be exercised,

4.} examples of :L0AD commands:
(a,) :LOAD DSK:HUR:TICTAC BIN
(b.} 5Y35L TS5 TECO
(e.) :LOAD TS TECD D5K:5¥5; (this (s the same as the last
esamnplie)
{d.} %L CHESS >
{e.) DSKSL 5YS5; HACTERNM
5.) after typing :L0AD followed by a space or $L, DDT will tvpe a
space automatically to separate the command from any arguments that
might follow
6.) typing @ load command from an unlogged=in console will have no

effect and produce the response from DOT, 'LOGINE'



7.) If oDT fails to find the file it is looking for, It will type:
VEILE HOT FOUND nnnn, dev?' where nnnn  is an address in DDT within the
load routine, and "dev" s the device that DOT tried to load the file
from

8.) If the :LOAD command Is issued with no current Job, DDT types
out "JUB? ' and no action Is taken

8.) If the current Job Is only loockling at anocther job's core

image, DDT will type 'JOB HNOT INFERIOR?', If a :LOAD command Is given.

G. tSYMLOD ar 5L
1.) take arguments 1ike :LUAD
2.) causes only the symbols for the specified flle to be locaded

into the current job after any previously existing symbols are deleted.

H. :DUMP and :PDUMP

1.) :DUMP Is synonomous to the $Y command

2.) used to save a core Image of the current job

3.) same format as :LOAD command

L.) saves symbols

5.) if a core image is :PODUMPed instead of :0UMPed, any read-only
pages will be recorded such that the next time the Image is loaded, the
same pages will be read=only. Also, if more than one copy of a :PODUMPed

file is loaded, all read-only pages will be shared,

. sKILL
1.} svnonomous to the %|%X. command.
2.} Takes no arguments

3,) Causes the current Job to be destroyed, and all system

refarences to it erased



4L.) If another job still exists after DDOT kills the current one.
DDOT will execute a :JUB command with no argument to minimize the time in
~which there is no current job
5.) example:
{a.) suppose you have two jobs A and B, with A the current job
(b.) now you type :KILL followed by a space, and DDT will type
B5J and B is now the current job, with job A having been killed
tce)  wvou could have also typed 51X, and produced the same
result
G.) twping the command :KILL or 3|X. when no jobs exist causes

' and no actlion ls taken

the response "JOB?
7.) The dot ".," is required after '$|X' to lessen the chances of

you unintentionally issuing the "job destroy" command.

J. :LISTF

1.) synonomous to the control=-F command

2.) used to ocbtain a file directory listing from the system

3.) Takes an argument list 1ike :LOAD, but only the device and
"ename" are used

k.) the control=F form of the command may have no argument before
it, a microtape drive number, or a device name, Drive number 0 Implies
the disk. .

Z.) elther form of the command glven without an argument will
produce a directory of the current device and system name which was
previously set by another command or are DS5K and "uname" respectively,
if they have never been changed.

6.) If the system does not reccgnize the device or system name
supplied, DDT responds with "7 !

7.} If the deviece is a non=directory device such as PTR er LPT,
it's directory is the string "NOW=-DIRECTORY DEVICE'

2.) exanples of directory requests: sLISTF DSKi, UTH|F, tLISTE



" pG:, 3IF

K. :$PRINT

1.) causes DDT to list the contents of the specified file on the
console

2.) Takes arguments In the same format as :LOAD, DOT  remembers
the file last :PRINTed and prints that one if no argument is supplied to
the :PRINT. Initlally, the :PRINT device is COM _

3.) |If the system fails to find the desired file, It types the
same error message as it would for a :LOAD command.

Lk,) examples of 1isting commands: :PRINT COM:TTY MEMO, :PRINT,

tPRINT RWG;HACK >

L. :DELETE
'1.) synonomous to the control=0 command
2.) used to delete files
3.) takes arguments like :LO0AD, and the control=0 form may ﬁe
preceded by a device Just as #L may. -
L.) examples of file deletion commands
(a.) :DELETE PRIMES < RG;
(b.) UT3|0 TEST L&
{c.) |0
5.) Typing |0 or :DELETE with no arguments will cause DDT to

attempt to delete the last file :PRINTed ar :DELETEd, If mno other

intervening file commands have been issued.

. sLIHE
l.) synonomous to the $|F command
2.) takes two arguments, each a flle specification as with :LUAD

3+.) causes DT to 1ink the first fle specified to the second



o) If a first file name is linked toe a second name, any future
reference to read the first npame Is Interpreted by the system as a
reference to the second.

5.0 axaﬁple of a 1ink: Suppose you normally are logged In as FOO
and frequently reference a program on the 5Y5 device called TS5 MUSCOM,
By typing G(LINK FOO;U BIN SYS5:TS MUSCOM, any future references for
reading a flle on your directory called U BIN will a:fua]ly be

interpreted as a reference to 5Y5:75 MUSCOM.

N. FLAP
1.) synonomous to the $$|F command
2.) used to rewind and unload a microtape from the system
3.) takes an argument deslgnating which drive should be unloaded

(a.) $5|F takes a preflx number
(b.) :FLAP takes a sufflx argument

k.) examples:

(a.) :FLAP 3
(b.) 33551|F

0. :PRGM
1.) used to get the name of the selected reln:at;ble subprogram
2.) takes no arguments .
~ 3.) causes DDT to type out the selected program name or ""GLOBAL'™'

If the program Is not relocatable or If a particular subprogram has not

yet been selected

P. :LISTP

l.) used to get a 1ist of relocatable subprograms that have been

loaded Into the current job

2.) every element of the list contains two elements itself:

{a.) the praogram name which is 1<6 S51XB1T characters



{b.) an octal full=word number whose right half s the starting
address of the program and whose left half Is the highest address in
that program

Q. sMAlL

1.) wused to preflx a user's mall file {user MAIL) with a message.
This file is the one typed ocut on a user's console upon logging In.

7.) takes one argument, the "uname' to whom you want to mail the
message, followed by the message which must be terminated by a control-
C.

3.) What Is actually added to the mail file is the foellowing Iin
the given order:

(a.)} the sender's "uname"

{b.} the date

(e.) the time on a 24 hour basis

{d.) the message

L,) example:

{a.) suppose you are logged In as HUR

{b.) imagine today is June 15, 1971 and is half-past nine in
the morning

(c.) suppose vou type :MAIL PG HI, PHIL! followed by a
control=C

{d.) the file PG MAIL on the COM device will now be preflxed
withs

HUR 06/15/71 09:530:44 HI, PHIL!

R. :SEND
1.) used to send a message directly to a conscle
2.) If the above example were executed with :5END Instead of
:MAIL, what would have been preflxed to. the mall file is sent directly
to the console on which the person legged in with the given argument Is.
If that person Is not logged Tn anywhere, then Immediately following the
"VLSEND PG ', DDT types ' (MAIL)' and the message follows the same course
as :MAIL would have given it

3.) example of sending a message:



(a.) suppose you type ':SEND R ARE YOU WINNINGE?|C'
{b.) assume you are logged In as HUR
fe,) If somecne is logged in as R and depending on the date and
time, the following could appear on R's console: 'MESSAGE FROM HUR
HACTRN 10:13:05 ARE YOU WINNING?'
5, sGAG
1.) used to control recelpt of messages sent with :SEND
7.3 takes a numerlcal argument which 1Is blt decoded as follows
with the low order bit #1,
{a.,) #1 refers to other user's Inferlors
{b.,) #2 refers to other user's HACTRNs
{c.) #3 refers to vour own Inferiors
{(d.) #4 refers to your own HACTRN
3.) If a bit Is a one, messages are allowed to come through from
the sender that bit corresponds to, and If It Is a zero, messages are
harred from belng received
L,) The inltial mode for :GAG is 17

t.) examples of gaggling:

(a,) :6AG 17 will allow messages to be received from anywhere
(b.) :GAG 1k will not allow reception from anyone except
yourself '
Tl :ﬂ'iEDHH

1.) synonomous to the $%|K command

2.) wused to disown the current Job, letting It sit in core
unattached to any HACTRN

3.) a disowned job may be reowned by the :J0B command

4.} DOT simulates the $J command with no arguments following the

execution of a :DIS50WN
5.) this cormmand never takes any arguments because the job being

disowned &8 always the surrent one

U, sXFILE

1.) takes an argument 1ist 1ike :LOAD and executes the specified



file as DDT commands
2.1 DDT stops reading the file when It encounters a control=C or
control=¢ (ASCI] values 3 and 0 respectively)

3.} example: XFILE DDT DOTHIS

V. :BUG

1.) used to report bugs In ITS or any other system prﬂgr&m-

2.) takes .nu argument, only a space followed by the message,
followed by a control=C.

3.) BUG ". PR message . .« ' |C i5 synonomous to :MAIL 5YS
" . . message . . V|G

b.) example of a gripe: ':BUG IN TECD, ONE OUGHT TO BE ABLE TO
TYPE A QUESTION MARK AFTER TECO FAILS TO FIND A FILE. TECO SHOULD THEN
SAY WHAT FILE IT WAS LOOKING FOR AND COULDN'T FIND.|C"

W. :SLEEP
1l.) causes DDT to sleep for awhile
2+ takes a numerical argument designating the number of
thirtieths of a second DDT should sleep
3.) During the time noT is asleep, no commands except control=G

will be recognized. Control=G will cause 00T to wake up prematurely.

K. :35TATU

1.).  causes DDT to type out the following information about the

System:

(a.) '"ITS BEING DEBUGGED!', if this be the case,

(b.) "ITS GOING DOWH IN " followed by hours, minutes, and
seconds until system death, if ITS is set to go down.

(e.) Also, If ITS is set to go down, DOT prints on the TTY the
gontents of the file called DOWH MAIL from the 5%¥5 device, If it exlsts,

(d.) "# USERS = ' followed by the decimal number of users on
the svsten.



{e.) "MEM ERRS' n'/HOUR' if there are any.

2.) takes no arguments

Y. G:ERR

1.) takes no arguments

2.) This command causes DDT to use §0 as an 1/0 channel ,S5TATUS
word and type out the contents of the ERR device.

5.) Example: Suppose the current job just Interrupted because of
an 1/0 channel error on channel 3. To find why the 1/0 error occured,
type the following: Y.105+3/7", DOT will type the .5TATUS of channel 3,
How tyﬁe :ERR (followed by a space), and DDT will open the :ERR device
and probably tell you why the error occured.

Z. VERSIO

1.) causes DDT to type version numbers of ITS and DDT currently
running

2.) takes no arguments

3.) This command 1s wuseful to help assoclate particular bugs In

ITS and DDT with particular verslions.

Ab . TWALLP

1.) causes DDT to begin ocutputting to another device as well as
the teletype,

2.) takes an argument 11st in the same format as :LO0AD

3.) The initlal current data for the :WALLP command Is such that
If the :WALLP Is 1ssued without an argument list, it is synonomous to
iWALLP LPT:WALL PAPER

L,) typing control=E closes the flle anto which DDT is writing

bhecause of a :WALLP cormmand

E.% Rememher that until wou type contral=-E followling a :WALLF to
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the line printer, no other user may use the lipe printer

EB. % colen=altmode
1.} This command is used to enter comments

2.) DDT will lignore everything typed between the "+5" and the next

altmode,

3.) Example of a comment:

":$THIS |15 A COMMENWTS'



Iv., HMonltor commands doing ODT type functions

A, ¥
- 1.) synonomous to the control=V command
2.) turns DODT typeout back on, If it was turned off with control=W

3.) takes no arguments

B. :VK
l.) same as :V except It also causes DOT to type a carrlage return
and linefeed to Indicate it is alive.

2.) The K stands for "kerchink"

C. :S5TART or :GO
l.) may take one argument
2.) causes DDT to start the current job at the specified location
3.) with ne argument, causes DDT to start at the assembled or

dumped starting address,

D. :GZP This is the same as :G0 or :5TART except that the teletype
is not given back to the job, allowlng subseguent DDT commands during

job execution. This allows for running several jobs "simultaneousiy".

E. :CONTIN
1.) takes no arguments
2.) synonomous to the 'S5P' command (without an argument)
3.) causes DDT to resume execution of the current job after an

interrupt (such as vyou having tvped control=2L)
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F. PROCED
1.) synonomous to the control=P command
2.) same as :CONTIN except the teletype Is not given back to the

running job

G, VP is the same as :V followed hy ;CONTIN

H. :SLIST
l.) takes no arguments

3.1 causes DDT to 1ist the symbols of the current job.



V. DOT Expressions are composed of:

A, Humbers
1.} Any continuous string of characters Including:
(a.) digits
(b.) an optlonal decimal point implying hase ten
{e.) An '"E' for standard exponent format Input
2.) are Interpreted as Integers unless a decimal point is followed
by digits, In which case the number 1s taken to be floating decimal
3.) Examples of DDT numbers:
{a.) 3
(b.) 0.k
tﬂ-q.} -?lg
(da) 5.6ET7
B. Symbols
1.) a string of characters Including only letters, digits, periecd,
percent sign , dollar sign, or an altmode.
(a.) If a period 15 in the symbol, some other constituents must
exist, and at least one of them must be a non=digit
(b.) A symbol may not be all digits
2.) must be defined in order to be used in an expression, one of
the following: .
opcode such as JRST ar CIRC

{a.)
{b.}) user-defined symbol such as FOO or LUP
(c.,)
(d,}

ODDT special symbol such as %0

"', which causes DDT to inclusively "or" a 20 Into the

left half of the expression belng typed in.
3.) Examples of symbols:
«d BT

(a
(b.) PRICOH

(c.d ABE

C. Defined operators which are:

1.} one or two characters usually taking a prefizx and suffix

arpgument
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2.) not a command
3.) examples of some operators:
{a.) = (integer multiply)
(k.Y # (exclusive OR}
{e.) 51 (floating divide)
0. One of three kinds of character strings:
1.) ASCIl string, which is followed by an altmode and preceded by
Ysn"'  where '$' is altmode and 'n' is a number and '""' s a double
quote. To enter control letters within the string that pormally cause
special 0DDT functions, type an uparrow '|' followed by the character to
be "controlled". To enter an altmode or uparrow In the ASCIl string,
precede it with a cnn;rulhﬁ. Example of an ASCII string that could be
typed within a DDT expression: '$G9"FODEYS$'
2.) SIXBIT string, which is entered in the same format as an ASCI|

""" is used in place of 'M', Example of a SIXBIT

string, except that
string: '$2'Eus’
3,) SOUDZE string, which consists of 6 or less SOUOZE characters
nreceded by '$n&' and terminated with the first non=-SQUOZE character
following the '$n&', This non=SOUOZE character is not taken as part of
the SQUOZE lnput format, but acts as itself. To [llustrate all of this,
suppose we want DOT to tell us fhe numerical value of the SQUOZE string

"BARF'. We type to DDT: '$0&BARF=' and DOT types out 11301666000.

Note that although the '"=' ended the SOUQZE string, it also served the

normal function of the command, The 'n' In "$n&" Is left-shifted 312
bits to the left and ANDed with 740000, and becomes the contents of the

kb code hits in the SQUOZE word,



Vi. "comma" and "space", the field separaters ',' ' !

A. Let a field denote any DDT expresslion not containing any spaces
or commas, and let F stand for any field. In DDT, & string of fields
separated by sﬁaﬂes orfand commas are Interpreted In a similar way that
MIDAS Interprets them. More specifically, a few standard typelﬁ formats
exist In DDT:

1.) F..

{a.) causes F to he shifted 18 bits to the left and added to
whatever comes after the ',,'. Any filelds oceuring after the ',,"' will
be "“anded" with 777777 and added Into the expression.

(b.) most often used for half-word typein, such as the
following: 3,.,4 evaluates to 3000004

{e.) other examples of F,, format:

{(l.) 3,,6,,1 evaluates to 3000007
{z.) 3,,6,1 is synonomous to the last example
2. F F,

{a.) cauces the second field to be leftshifted 27 bits, "anded"
with 17, and added to the first field. Any subsequent fields in the
expression will be "anded" with 777777 and added on.

{(b.) most often wused in standard format Instruction typein.
PUSHJ 3,4 evaluates to 26014000000k

(c.) other examples:

(1.} 4 2,7 evaluates to 100000013
(2.) 1 2,3,,4 5 evaluates to 100000015
3. F,

- {a.) causes the field to be "anded" with 17 and put in the AC
"figld" of the word, except when other flelds follow In  the same
expression In which case It is not a standard form

(b.) mainly used to enter a number In the AC "field" of a word,
for instance 3, evaluates to 140000000

B. Any other formats are dealt with in a common way. That is, &
string of flelds separated by spaces, and commas are evaluated In the
same way. 1he first field is taken as a 36 bit quantity and each of the

rect are added in after having heen “anded" with 777777, with carrying
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suppressed after the half-word point. The most commoen unstandard format
is F F such as JR3T 3 which evaluates to 254000000003, Other examples:
1.} 3,4 which equals 7
2,) 4,5,,6 which equals 17
3.) ADS,JRST which equals ADS
L.} 2,3 5,,1 which equals 13



VIil. ©DDT COperators

A. plus sign "+
1.) infilx operator
2.) takes two arguments

(a.) any legal DDT expressions
{k.) treats its arguments as signed 36-hit Integers

%.) adds the two arguments
4.,) ommitting the first argument implies 0.
B. minus sign '~'
1.) infix cperator taking arguments like the plus sign
2.) subtracts second argument from the first
3.) oomitting the first argument causes that_argument to be O,

allowing for the unary minus fungction

C. asterisk
1.) Infix operator 1lke plus and m1nu5.
2.) multiplys its arguments as integers
3.) omltting the first argument Implies 1.

D. exclamation point '"!'

1.) divides 1its first signed Iinteger argument by the second,
returning an integer guotient, and the remainder is discarded.

2.) Omitting the flrst argument implies 1.

E. a single altmode followed by either:plus, minus, asterlsk,

gexclamation 5+ 5= 5% 5!



1.} The alt-mode In front of elther of the ahove four operators
causes the operator to treat its left and right operands as floating
point numbers. They all return a floating point result

2.) examples:

{(a.) 1.0%!3.0 evaluates to 0,33333333
{b.) 1234.5679%5!1.L5 evaluates to 555,55555
{g.) 1.345+7.9 evaluates to 9.26L00000

3.) Omitting the first operand for '$+' and "5=' implies 0.

4.) Omitting the first operand for {$t’ and "5!" implies 1.0.
This allows for using '$!' wlth only a right operand to get the
reciprocal, Example: '$03.0° Is 0.333333 ...

F. sharp sign "#'

l{} infix operator

2.) exclusive ors its two operands as 30 bit quantif1!5 (add
without carry)

3.) example: 3#5 evaluates to G

4.) Omitting the first operand impllies =1, thus complimenting the

second argument.

G. ampersand '&'
1.) infix operator
2.) lugfcal1y ands [ts two 36 bit arguments
3.) example: 3&5 evaluates to 1
L.) Omitting the first argument-lmpiies =1, causing the unary "&'

function to be a no=op; that is it does nothing.

H., parenthesis '(' and "}'
1.) take an infix expression as an argument
2.1 The expression within the parenthesis [s swapped. Then, after

nAT receives the entlre expression, the value pgotten from swapping what
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was In the parenthesis is added on, unless an arlthmetic operater
immediately preceded the open parenthesis In whieh case instead of
adding at the end, the specified cperation is performed.

3.} mainly used to enter guantities [n the index field of an

instructlon
k,) examples:
(a.) 3(4) evaluates teo 4000003
{b.) ({L)) evaluates to 4

(e.) JRST(S5) evaluates to 254L005000000
(d.) 3»((5)) evaluates to 17

I. altmode backarrow "§_'
1.} infix operator
2.) left shift cperator

3.) returns the walue of fits left argument logically shifted the

« number of places specified by its right argument

4,) examples:

fa.) 1%_2 evaluates to U4
(b.) 16%_-2 evaluates to 3

5.) Omitting the first argument Impllies =-1.
J. altmode altmode backarrow "§5_°'
1.) infix nﬁeratnr
2.) flpoating scale operator
3.0 treafs Its left argument as a decimal floating number and
multiplies it by 2Z|N where N is the Integer argument on the right
L.) examples:
(a.) 6.05%_3 evaluates to LE.D
(b.) 3.455_7 evaluates to L35.2
(c.) 435.2%%5_=7 evaluates to 3.4

5.) Omiteing the first argument implies =1.0.
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Yill. Priority of DOperators

L. There is a priority order for cperations In DDT. For '+' to have
a higher priority than '+' for example, means that '+' has a higher
binding power than "+', That Is, whether you type 3wk+2 or 2+3«L4, DOT
still does the rmultiplication first and gets the answer 16, The
priority order from highest to lowest is as follows:
1.) "#' and '&', 's_' and '§5_"
2,) "«', '$=', "', and '§!'

3.0 "et, teet, 'Y, and ‘-t

B. Changing the priority
1.} In DDT, the mathematical grouping symbols are '<' and ':'
2.) When surrounding an expression they cause the included
expression to be evaluated before DDT even locks at what Is outside the
angle brackets

I.) example: 3+L4+*»5 evaluates to 27 hut £3+L>+5 pvaluates to 43

cC. & string of operators of the same priority level In DODT causes

them to be evaluated from left to right. Example: 3&4#5 s synonomous

to {3&L>#5
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I1X. Arguments for "DOT" Format commands

' Prefix arguments are used from left to right, so excesses on the
right will be ignored. '

B. Infix arguments will be fgnored [f unnecessarily supplied. Far
example, typing $%30 causes the permanent radix for type-out to be
octal, and the 3 is Ignored. Infle arguments more complex than single
numbers must be enclosed In angle brackets, For instance, to type the L
In SLR by expressing 4 as 1+1+1+1, you must tvpe S5<1+1+1+1:H, More
specifically said, an altmode followed by an expression in angle
brackets 1Is Interpreted hy DDT to be an altmode followed by the
numerical value of the expression. For example 5<JR3T» tvped to DDT is
like typing $254000000000,

C. altmode comma and altmode space '§," 's !

1.} "%, and '$ ' separate arguments In multiple argument type=in.
2,) example: Typing 3%5_2%,25_1 causes DDT to evaluate the two
Expresﬁiﬂna '25_2" and '25_1' as two preflx arguments.

b, Most commands take expressional arguments. The exception to this

rule Is commands that take an undefined symbol as an argument (probably

one to be defined).



L. DOT expression type=-out

A. Modes In DDT for type-cut of expresslions
1.) symbolic mode
{a.) absolute: DOT types cut symbolic opcodes only eg. TLNE
3.U5018) {b.) relative: DODT types out symhols when convenlent eg. TLHE
C,HdPOINTROINDEX)
2.) constant mode: ODDT types out a single Integer In the current
radlx with a decimal polnt if the current radix 1s ten.
3.) floating poeint moede: DDT tyvpes out floating decimal numbers
preceded by a "#' If they are not normalized. Examples: #1.0 3.14E+26
4.) half=-word: ODDT types out two 18 bit guantities separated by
LI Relatlve and absolute apply 1in this mode, too. examples:
100,,236 or GO,,VARCOM+5
5.) byte mode: DDT types out the expression In bytes of any
desired size
6.) ASCIl mode: DDT types £§1"strings where "“string" Is the ASCII
representation of the expression
_ 7.) 51%BIT mode: DOT tvpes $1'string$ where "string" 1s the
SIXBIT representation of the expression
8.} SQUOZE mode: DODT types S$ndstringS where "string" 1is the

SQUOZE for the expression and "n" Is the number represented by the &4

mast significant bits Tn the word

B. Expression typeout gcommands
B.3 '"_'" causes the last expression typed by you or DDT to be

retyped symbolically

1.} "=' causes last expression typed by you or DDT to be typed out



In the current radix
2.) "$=" causes the last expression typed by vyou or ODT to be
retyped in floatling point mode
3.) '$%='" takes up to three expressions as arguments and causes
them to be typed out in the mode they were typed in. Example:
35,4%,55%%= produces:
L
ch2
wa2
L.} "' (single guote) causes the last expression to be typed out
in SIXBIT preceded by '$1'' and followed by a dollar sign.
5.) "' (double quote) causes the last expresslon to be typed out
in ASCI1 preceded by '"$1"' and followed by a dellar sign
6.} ":;'" causes the last expression typed by you or DDT to be typed
out In semi=colon mode which is initially floating point
7.} altmode semi=colon '$;' causes the last expression typed by
you or DDT to be typed out in semi=-colon mode and alsc causes the
current mode to be changed to semi-colon mode
8. "%$%;" causes the same thing as "%;' but the permanent mode Is

also changed to semi-colon mode

C. The commands for setting the type-out mode are all one character
followed preceded by 1 or two altmodes:
1.} one altmode set the current (temporary) and semli-colon mode
2.) two altmodes before the character does the same thing as with
one altmode but also set the permanent mode and causes DDT to type a tab
3.) The meaningful mode command characters are S ARCHTFE " ' g
(a,) 35 and $55 change the mode to symbolic
(b.) $A and §%A change it to absolute addressing mode
{c.) $R and $%R change It to relative addressing mode

(d.d $nR and 5%nR change the radix to n
le.d 3C and $5C change the mode to constant typeout
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(f.) $H and 33%H change the made to half-word

(g.) snT and 5507 set the
out in bytes of slize n

(h.) %F and $%F set typecout

(1.} 8" and 55" set typeout

(i.) $' and $3' set typeout

{k.} %$& and $5& set typeout

To
Lo
to
T

ho) Besldes these standard mode

radix setting commands are available:

(a.) 5D and 53D sets the radlx
(b.,) %0 and %50 sets the radix

mode In which expressions are typed

floating point mode
ASCI] mode
STXBIT mode
SOUUZE mode

setting commands, the following

to ten
to eight



1. Examining and Modifliing Memory with DDT

A. 55L command
1.} malnly used to zero core
2.) takes up to three prefix arguments:
{a.) first argument tells lowest lecation to be zeroed

(b.) second tells highest location to be zeroed

{c.) third argument, 1f supplied, means set core to that
expression rather than zero

{d.) only one argument means zero core from that argument up
. (e.) no arguments means zero all core, except that pure and
abselute pages are lgnored
5.) Example: LISTS,LIST+69.%,-1%3%Z means set all memory between
LIST and LIST+E9. to =1, Inclusive
b.) DOT types carriage return and 1inefeed upon completion of

executing §82

B;_ The usual way to cause DDT to modify the contents of a location
is to first give DDT one of many commands telling it to open a register,
Unly one location may be open at a time, but DDT remembers the locations
opened In a point ring buffer, which may hold up to 8 register names.
Locations in the polnt ring buffer may be convenlently referred to and
recpened by several DDT cummanﬁs, without having to retype the name of
the location. The currently open locatlion is the only one available for

modification.

C. Special symbols that frequently change their value In DOT:
1.} Point '.,' has the value of the most recently ocpened register

that ODT rmembers. Se ,=3 represents the number 75 1f the last location

open was 100,

2.} altrode-0 '50" has the value of the last expression typed by

- Loy

~xamnple, [ DDT just typed out the contents of locatlol



100, 5Q is equal te that contents,

3.)  '$nQ' where 'n' has octal wvalue -1<n¢ll stands for the nth
previous value of 50. $000 Is the same as %0, %10 is the second to last
thing DDT typed, $20 1s the third to last, etc. $5nf may also be typed,
In which case the value of the corresponding $nl replaces the value of
$Q. |

ﬁ.l altmode=greaterthan "$>' preceded by an argument has the value
of 80 with the non-zero fields given in the argument replacing the
corresponding flelds in $4Q. For instance if %0 15 CAIE 4,5 , then G.5>
15 evaluated to CAIE 6,5. This is mainly used to change only part of an
“instruction without retyping the Instruction. The fields Involved are

any of the fellowing:

(a.) opcode field, masked by 777000,,

(b.) accumulator field, masked by 17,

{(e.) Indirect bit, masked by 20,,

(d.) Index fleld, masked by (17)

(e.) effective address field, masked by 0,,-1

5.) altmode=polnt '$.' has the value of the program counter of the

current job.

D. To close the currently open location meang to make It no longer
available for hudificatlﬂn. There are many DDT commands for closing the
currently ocpen location. Every one closes the location in euact]y. the
same way, with the differences between the commands being In what they
do after closing the current Jlocation. The contents of the current
location opened may be changed only by vyou tyﬁlng ane of the reglster
closing commands Immediately preceded by an expresslon. In other words
just giving a closing command not preceded by an expression does not
affect the contents of the location being closed. DOOT remembers, in a
ring buffer, the last eight Jlocations opened by all register openin

“emecmhiieh Rave a different effect o



the . ring buffer as explained are several register opening commands

that easily cause locations In the . ring buffer to be recpened.

E. Commands for memory examination and modification

1.) slash "/'

{a.) DDT ocpens the register named by the right 18 bits of the
last expression typed by DDT or the user

{b.) types out the contents of the location being opened

{ec.) Turns register contents typeout back on [f It was turned
of f by 'ss5!'.

2.) altmode=slash "$/" is the same as slash except that the left
1E bits are addressed instead of the right 18 bits.

3.) open bracket "|' is the same as slash but types out the
contents of the register as a constant regardless of the current type-
out mode. .

L.} altmode open-bracket '5|' Is 1fke '"|' except the left 18 bits
are used Instead of the right 18 bits.

t.) eclose bracket '|' Is the same as slash except it causes the
contents to be typed out symbollcally regardless of the current type-out
mode .

6.) altmode close-bracket "5]' 1s 1lke '"|' except It uses the left
18 bits of the last expresslon typed for (ts address.

7.) carriage return

{a.) DOT closes the currently open location, If one exists,
(b.) sets current type=-out mode to the permenant mode
| : {ec.) Turns contents typeout back on  1f it was turned off by
3507,

E.) altmode=carriage return closes any open register and opens the
last one In . ring buffer

§.) linefeed

{(a.) DOT closes any currently open register
(b,) opens ,+1

{c.) tvypes out its contents
'me- rha T1ast logation opened by  any command



gxcept linefeed or uparrow. Every lssuance of the linefeed or uparrow
command causes the location name being opened toe replace the remembered
address in the . ring buffer,

10.) altmode=linefeed closes any open register and opens the one
after altmode=return would have opened
11.) uparrow "|'
{a.) DDT closes any currently open locatlion
{b.) opens .=1
{c.) types out its contents '
{d.) 5See the explanation of linefeed above for the speclal .
ring buffer effect of uparrow and llnefeed.
12.) altmode-uparrow '$|' closes any open reglster and opens the
one before altmode=-return would have opened
13.) tab (control=1)
(a.) DDT eloses any currently open register
(b.) goes to the next line and does the same thing as a slash
would have caused
14.) altmode-tab "5|1"' same as tab but uses left 18 bits of the
expression Instead of right 18 bits
15.) altmode-altmode tab "s55|1°7
{a.) This command is the same as tab, except that DDT actually
does an effective address calculation of %0 and opens the effective

address. DOT will only look down twelve levels of Indirect addressing.
(b.) Example: Suppose location 3 contains 3 and location ©

contains 7. You type "14/' and DDT tvpes '3(3)7. How §f you type
"$$11", DDT will go to the next line and type "G/ 7°'.
16.) backslash '™'
(a.) like tab except DOT doesn't change ,
(b.) example: You tvpe '3/'. ODT types out '"55' which 1s the
contents of reglister 3. How vou tvpe '™' and ODT opens register 55,

Yﬂ? type linefeed and ODT closes 55 and cpens register & hecause ., was
still 5. -

17.) altmode backslash '$7' 1s 1ike """ except It uses the left 13
bits of the last expression typed instead of the right 18 bits.

18.) alwtmode altmode exclamation point '§5!' 1s the same as '/',
except that DDT suppresses the typeout of the contents of the location

= Pea ' COODNT will continue supppressing the



typeout of location contents untll you Issue elther the '/' or carriage

return command.

F. '$N' command
1.} used to examine all Jlocations in an area of core whose
contents are NOT a certain value (usually zero) In blts masked by the
contents of M.
2.7 The mask may be set by foosM where "foo" 1s the mask.
Initially, $M's contents is -1 (all bits turped on)
3.) takes up to three prefix arguments:

fa.) One argument causes DDT to type out the names and contents
of all locatlons in the current job's core Image whose contents are not
equal to the argument In bits masked by the contents of §M, Thus U$HN
causes DDT to type all non-zero core, If $M Is =-1.

{(b.) For two arguments, only locatlons greater than or egqual te
the first argument are typed out, if their contents 1s not egual to the
second argument In the masked bits.

(e.) ®With three arguments, DDT types all locations between the
first and second arguments Inclusive, whose contents are not equal to
the third argument In the masked blts.

b,) works for noncontlinuous core [mages
5.) Example: EﬂAHD$.BUAHD+??$;05H wlll cause DDT to type all non=
zerc location names and their contents between BOARD and BOARD+TY,

providing the mask Is all ocnes.

G. '$W' command

1.) used to examine all locations whose contents are egqual to  an
argument in bits masked by the contents of 'sM'

2.1 takes up to three arguments wlith the arguments playing the
same role as in the '"$N' command except that the last argument is the
word to be searched for. DOT types all locations and their contents [f
the contents matches the last argument In the bits masked by the

contents of 5.
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3.) Example: Typing 777000,.%4 followed by JASTSW will cause a

type=out of all locations containing a JRST instruction of any type.

H. '$E' command

1.) used to print out all locations whose effective address is the
given argument. If more than one argument Is supplied, the nonlast
arguments are used the same way as In the %0 and $N commands.

2.) Exampie: 05,17%,L0CSE will cause the type=-out of any
accumulator and its contents whose effective address is LOC,

3.) When the "$E' command 1s being used to examine the system, DDT
actually does an "$w' with $M containing 0,,-1. This is because [t Is
pointless to do an address calculation with the system accumulators

which are constantly changing.

. A1l of the commands "$N', '"3W', or 'SE' leave the locations
listed in the ., ring buffer, and . 15 set to the last location listed,
Typing any character except B, 1E, IV, IW will stop a listing

prematurely.



Ell. Symbol Management in DOT

A DDT wuses two words per symbol In Its symbol table, One word
holds the numerical wvalue for the symbol. The other word holds the
SQUUZE for the name of the symbol. The code blits In the SQUOZE are used
to tell DDT what type of a symbol 1t is. The different types are as
follows:

1.,) full symbol; may bhe typed In an expression and DDT wlll type
It out during symbolic type-out

2.) half=-killed symbol; will never be seen In type-out, but may
be typed in

3.) killed symbol; no lnna&r available for type-out or type=-Iin

k.) program name

B. How to define a symbol in DOT with a colon ':'
1.) Typing sym: defines the full symbol "sym" equal to ,
2.) expri,sym: deflnes the full symbel "sym" equal to the
expression "expr"

3.) sym$: sets the relocatable subprogram name to "sym"

C. Killing and half-kl11ing symbols with "§3K' and '$K'
1.) sym$K half=kills "sym"
2.} sym55K completely kitls “sym™

3.) 53K kllls the entire symbol table

0. altmode altmode control=C 'ss|c’
L.) DOT half=kills the last symbol it tvped

*v I another full symbol exists with the same value, DDT types



that symbol.

E. control=Y '|Y'

1.) Takes one preflx argument

2,7 DDT treats the argument as an ADEJN pointer to the current
job's core and augments the current job's symbol table with the core
pointed to. The core being used should itself be a symbol table in the
format described above,

3.) Example: Suppose location 100 contains the SQUOZE walue for
the symbol DOG, and location 101 EﬂntaFns the value 3, Typing =2,,100]Y
causes the symbol DOG with and the wvalue 3 to be added to DOT's symbol
table for the eurrent job.

F. altmode control=Y '§]Y'

1.) takes prefix argument 1ike control-Y

2.) This 1is 1ike control-Y except the entire symbol table Is
replaced with the one specified 1In user core rather than just being
augmented with Tt. |

G. altmode altmode control=Y '§5[Y'

1;} takes one preflix argument which is a location address In user
core

2.) Specified location should contain an.ADBJH pﬁTntef pointing to
ﬁ¢ME sort of symbol table already existing in the current job's core

Z.) DDT augments this table with its own symbol  table, and
modifies the specified pointer in the user's core. .

4.) Example: Suppose DDT's symbol table for the current Job
contaln's three symbols, ONE, TWO, and THREE with values 1, 2, and 3
respectively.  Assume logation 6 contain's the pointer 0,,100., By
typing 63%1Y, wou will ecause DDT te put the SOUOZE walues for the

syrbols ONE, TWO, and THREE in loecations 100, 102, and 104 respectively,
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and put the wvalues 1, 2, and 3 in locations 101, 103 and 105
respectively. Finally, location G will be modified to contain the
pointer =G,,.100 designating that the old list of 0 elements starting at

location 100 is now a 6 element llst starting at the same place.



¥111. Program contrel with DOT

A. Starting Execution wlth altmode-G 'eg!
1.3 'sG' causes DDT to start the current job at the address
specified by the contents of a location named '$98" {(altmcde=-9-B).
2.) locsG causes the job to be started at "loc®
3.1 loctsG is the same as loc$G except that "lec" Is put in 398,

making "loc" the standard starting address.

&, Breakpoints

1.} DOT may be made to interrupt programs at arbitrary locations,
at wh!ch point the user may conveniently resume executlfon, after using
any DDT commands for debugging his program,

2.} '$$B" removes all breakpoints from the current job

" 3.} 'nsB' causes a breakpoint to be put at the location specified

by the right half of'"n". If the left half of "n" 1is non-zero, then
whenever the breakpeint specified by the right half of "n" is hit, DOT
types out the contents of the register specified by the left half of
"n", For instance, typing 200(3)%B causes ln:utidn 200 to be a3
breakpolint. When 200 is hit, DOT will break in the normal way, and type
out the contents of register 3.

k.) When DDT breaks at locatien "n", it types out "$mB>>n ' where
My" designates which breakpolnt has been hit, and "n" js the PC. only
eight breakpoints may be set. Typlng nsmB causes the "mth" breakpoint
to be set at location "n", To remove the "mth" breakpolint, type O03mB.
Logation 0 ma¥.nnt be a breakpoint.

5. To contlnue executlon after a breakpoint {or many other Lypes

of interrupts), type 3P (altmode-Pi. nsP will continue "n"=1 times
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through that breakpoint before breaking. %%F will cause DDT to
automatically procede every time after that particular breakpoint.
Tyanﬁ any character will stop It, '

6.) For every breakpuint, there are four locations within DDT that
are avalilable to the user, that are useful. Ther are named $nB
{altmode=n=B) through $nbB+3, where "n" 1s the breakpoint number,

(a.) $nB holds in the right half, the location this breakpoint
corresponds to. The left holds the leocation that should be

automatically examined upon breaking.
(b.) %nB+1 may hold an Instruction tvped in by the user. This

allows for conditional breakpoints. If this Instruction 1s non=zZero,
then when the user types m$3P, DDT wlill execute the Instruction every
time it hits the breakpoint. If the Instruction causes a skip before

"m"=1 "times through, DOOT will break; otherwlse, It will break afrer
"m"=1 passes by the breakpoint. :

(c.) $nB+2 holds the counter "m", Initialized by the user
typing m§P.

{d.) %nB+3 holds the instruction that is In the user's program
at the breakpoint.

C. The MAR interrupt (memory address register)
1.) The computer may be set to Interrupt automatically upcn
reading, writing, or fetching an Instruction, from any particular

location.

2.) Typlng ASnl causes a MAR interrupt when the conditlion

specified by "n" 1s imposed on location "AM™, Useful values of "n" are:
fa,}) 0: never break
(b.) 1: break on an instruction fetch from location "A"
{(e.) 2: break before writing Inte location "a"
(d.} 3: break on any reference to location "4"

3.) If "n" 1s ommitted, 3 1Is assumed unless "A"™ is also ommitted
in which case the MAR Interrupt Is removed If It existed,

4.) When the MAR Interrupt happens, 0ODT types "MAR.locr>inst
where "lec" Is the PC and "inst" is the instruction that caused the
interrupt. |

5.) The interrupt may be dismissed by %P or |P.



0. control=p '|P'
1.} This and %P bhoth continue a program after an Interrupt but |P
doesn't give the TTY back to the pragram.
2.) This allows for starting more than one program at once,
3.) If DDT receives an error Interrupt from an inferior, It types

a bell to signal you that a job needs attentlion.

E. contrel-x '|X'
1.) This command Interrupts the current job If It was proceeded
'Il'iith .IFI .

2.7 DDT types out the PC and Its contents

F. single instructlon execution, altmode=X "$X'
1.) Typing Inst3X causes DDT to execute the expression “inst"
2.) 0UT types two carrlage-return linefeed palrs If the
instruction causes a skip, and one pair If 1t doesn't
3.) The last instruction 5Xed Is left In location 34 of the
current jJob, The symbol $X (dollarsign=X) has the value 3L, oDT also
uses locations 35 and 36 for special purposes, so0 It Is net a good idea

to use any of these 3 locations for program memory,

G. The one=-proceed feature, control=N "|N' and altmode control-N
"$IN'
1.} control=N causes the current job to procede but wlth the one-
proceed interrupt enabled causing only one Instruction to be executed.
2.) When the program is Interrupted, DDT types "locr>inst' where
"inst" is the next instructlon to be executed and "loe" is the PC
5.7 "p"|H causes ODT to let the program execute "“"p" Instructlions

before stopping it and printing the PC and its contents.
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4.} altmode control=H "§$|H' is the same as '"|N', but the teletype

is not given back to the job.

H, The .VALUE instruction

1.) If the current jJob executes a .VALUE instruction, it stops ﬁnd
interrupts UDT.

2.y If the effective address of the L.VALUE is 0, ODT tvpes
"nonkd JVALUE 0 ' where 'nnn' is the locatlion of the .VALUE.

3.} |If the effective address of the .VALUE is non-zero, and the
contents of '"$9B+1"' (altmode=9-B plus 1) is negative, DDT interprets the
contents of the effec¥lva address of the LVALUE as an ASCII command
string. DDT reads and executes characters In the effective address and
consecutive locations wuntil a zero character '"|Q2' or a control=C s
read,

L.} Example: Suppose you wanted a program to kIl Itself: Put
the instructlion JVALUE 200 in 1location 100. Put the ASCIl string
*:RILL'-[n locatlon 200 and the ASC!| code for "space" left-justifled In
location 201, IF DDT executes location 100, the .VALUE wil1 cause DOT
to execute the command :KILL.

5.} The contents of '$9B+1' Is Initially =1,



¥1¥., Job commands that have no “"monitor" command equivalent

L. altmode altmode J '$54°
1.) may take one S1XBIT argument
2.} name$sJ causes DDT to try to rename the current job as "name"
3.3 $%J with no argument causes DDT to type information about the
current joh:
{a.) name
(b.) index
{e.) status (running, Interrupted, just loaded etc.)

4.3 Information printed by "$8%J" with no argument | the-entrr for

the current job In the 1list that '$$V' would print.

B, altmode altmode L "$3L'
1.) similar to 'sL'
2.) core 1s not zeroed prior tﬁ loading
3.) 1/0 channels are not closed elther
b.) new symbols are appEndEd.tD the already existing symbol table.

5.) allows for loading one binary file "on top of" another

C. altmode Y "$Y'
1.) takes arguments 1ike '3L' except the device name may not
nrecede the '"$Y', but two expressions may be typed as preflx arguments
2.) causes the current job's core Image to be saved on the
specified file with symbols,
3.) Uith arguments preceding [t:
{a.) one argument causes only core from that location up to be

saved

(b.} With two arguments core between ARGl and ARG2Z Is saved
inclusive



4,) exanmples of 5Y:
(a.) MATHS, MAITN+305Y DUMP BIN UT1l: will ecause 31 loesations to
be saved on microtape
{b.) &Y DS5K: SAVE THIS will save the entire core image on the
disk
£§.) If a file with the specified name exists prior to the time the
command Is given, it Is deleted before the dumping Is done. Thus, |If

FoOo 1 and FOO 3 both exist, typing :DUMP FUO » will cause a dump on FOO

2, and FOO 3 will be gone.

0. altmode-altmode-y "$$Y' Is the same as '$Y' except that the file
being dumped on is  not deleted prler to dumplng. Hence If the above
example were executed with "$5Y', the Image would be saved on FOO 4, and

nothing would be deleted.

E. control=5 with a prefix argument

1.) '"I5' preceded by a name sets the current job's "sname" to that
name

2.) altmode control=5 '$|5' preceded by a name does the same thing
as '"[53" but also sets DDT's "spame" to that name, By typing FODS%|3
followed by DSK|F, you will causes DDT to type FOO's disk directery.

3.) altmode altmede control-3 "$$|5' does the same thing as '§|5'
but also sets the master SNAME to the glven argument. This makes 5o you
can constantly be referencing ancther user's directory as though it were
your own. Every time a new job 15 created, [ODT sets the SHAME of that

job te the master SHAME,

F. altmode altmode control=-X polint "S$%5)X.'
1.) causes all inferiors to the running 00T to be killed

2.) eqguivalent to repetitive [ssuances of $|X. (which kKills the



current Job and does an "$J' to get ancther job as the current one)

3.} The dot "." is required to lessen the 1ikellhood of you

accidently I[ssuing this cosmand.

G. control=T and altmode control=T "|T' and "$IT°'
1.) used to make an entry In the translation table

2.) 5|T makes a universal entry whereas |T just makes an entry in

the current job.
3.) takes two :LOAD type argument lists as suffix arguments

(a.) first speciflied file Is entered as a translation to second
{b.) An asterisk "+' as part of the first argument list matches

any file or device name,
{c.) An asterisk as part of the second argument 1ist stands for

the same corresponding name in the first 1lst,

{d.) Only device and file names should be glven. 3Ystem names
are never translated,

4.) May be preceded by:

{a.) "A'" meaning atomlie entry, no more levels of translation
will be done. .

(b.) "I'" meaning input only, only Input files will be
translated '

{e.) '"0' meaning output only, only output files will be
translated .
5.) Ommitting the prefix letters implies '|0'
B.) Example of an entry in the translation table: $|T SYS ATSIGN

DSK DDT BIN.

k. control=-U and altmode control=U
l.) take arguments 1ike control=T

2.) used to remove entries from the translation table

l. control=K 'K’
1.) NAMEIK 1s equivalent to tHAME, assuming HANE s not a

"monl toer" command
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2.) MAME|K causes the system program NAME to be loaded into a Job
called HNAME, and execution to be started
3.) More accurately, HAME|K Is equivalent to typing the following:
{a.) MAMESJ name a new job (DDT types '1')
{b.) SYSSL T5 HAME load the program
{c.) &SK ki1l the symbols
{(d.) &G begin execution
L,) DDT types '"!' to signify creation of a new job., If "!' s not
typed by DDT, It means that a Job named NAME already existed, and ODDT
reloads the program into that job and makes It the current job.

5.) Examples:

{a.,) :TECO followed by & space
{b.) MIDAS|K

8.) S5Y¥Y5|K, HACTRNIK, and PODPG|K are synonomous tc these names
followd by "$4' (eg. 5YS5%4)

J. altmode control=K '§|K'
1.) If preceded by a name, does the same thing as '|K' except that
symbols are loaded also
2.) If the argument fis ommitted, It causes symbols te be Jloaded

into the current job from the last file that was |Ked,

K. altmode U point 'sU,°
1.) takes no arguments
2.} causes all procedures to be flushed and a new top-level DDT to
be loaded and started - .
3.) vou are still logged In.
4.) The period "." terminating the command Is required to lessen

the possibility of vou issuing this eammand accidentlv.
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L. contrel=G
1.) causes LUDT to quit whatever It is dolng and go back to
listening for commands
E.J_Dﬁlv should be used In an emergency {such as an infinlite loop)
because ecrucial varlables may be ieft uninitialized

3.) Not to be used to stop type-out. control=5 should be used for

that purpose,

ko) If typeout was turned off, It Is turned on again.



#¥. DDT cutput control commands

A. control=B '|B'
1.} turns on DOT lTineprinter output

2.) synonomous to :WALLPF LPT:

E. control=C "|C' causes DDT to type a carriage return and linefeed

C. control=E "[E' closes any file that :WALLP ar |B opened

0., control=L "|L" elears terminal screen

E. control=5 "|5'" with no argument
1.) empties the DOT typeout buffer

2.) This is the key to hit when DDT Is longwlnded

F. control=v '"|y!
1.} turns typecut on If 1t was off

2.) This is the Initial state

G. control=W "W’
1.) turns off 0DOT typeout, but mot :WALLP output

2.) error messages will still be tvped, however

|. space ' !

If DOT knows It is outputting to a display terminal, It will pause

there is more to type at one time than will flt en the screen, and

type "==HORE==', At this point You may type a space and DOT will clear
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« the screen and continue the output. If you type any character other
than a space after '=-MORE-=', DDT will type 'FLUSHED' and no more

gutput will be given,
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VI, Typing Error Correcting

A. econtrol=D ‘D'
1.} Optionally preceded by altmodes, control=0 causes everything
vou typed since to the last time DDT did to be deleted

2.} DOT types "XEA?' to signify deletion.

B. rubout
1,) If a rubout 1Is typed Iin the middle of a syllable, the last
character typed is echoed and deleted.
2.) If characters are rubbed out beyvond the beginning of the
current syllable, whole syllables are echoed and deleted,
3.) "rubbing out" bevond the first character typed since DDT Tlast

did causes DDT to tvpe '"?? ' and no action is taken.



ODT Reference Manual page 53

XVIl., Errors reported by DDT

A. 'rur !
1.) You have typed an undefined symbol
2.,) The undefined symbol and the operator Immediately after it is
lgnored, the Fest of the input string is remembered, and you may-Lype a
defined symbol to take the place of the undefined one.
3.) example: You type 'A+B*C-' and DDT types '?U?' because 'C' s
undef Ined, If wyou now type '"D=E=', and D and E are defined, DDT sees

"A+BwD=E=' and acts accordingly.

B. 'op? !
1.) You have typed in an undefined operator
2.) DOT ignores the undefined cperator and waits _
3.} example: You type '3,0%5-' and DOT types '"OP? ' because '"$§-
'"is not a legal operator, Then you type '$-1.4%=" and DOT sees '3.05-

1.4%=" and responds with "1,6',

c. 'nos? !
1.) You have typed In two expresslions not separated by an operator
2.) MWithin an entire string, every time ODDT sees this situation
(locking from left to right), it types 'NOS? ' and replaces the second
value with @ plus sign
3.) example: You type '€13€23¢3><4>=" and DDT responds wlth 'NOS?
NO5?  4', DDT  actually evaluated the string '"1+3+="', The '<2»' and

'¢L>" were replaced with '+' signs.
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p, '?' or 1?7
1,) something is wrong

2.) DDT ignores what 1t didn't 1ike

E. 'PUR? !
1.) You tried to modify a locatlion within a pure page of memory

2.) DOT ignores the attempt.
F. 'D5N? ' DODT failed at disowning the current job

G. "'CFT? ' 0DT couldn't flush the teletype (give 1t back to the

current Job)

H.e "BIN? !
1.) DDT or ITS did not 1ike the format of the file yvou reguested

to be loaded.

?,) The most common cause s you telling DDT to load a source file

instead of its binary code.
1. 'ck5? ' checksum error during loading

J. 'iogr !
1.} 1/0 channel error Interrupted DOT

2.} This message I[s preceded by the error code obtained by

«3TATUS, the channel number, and the PC

k. YINT? !
1.) DDT received 5ﬁme random Interrupt

2.) message 1s preceded by Interrupt word and the PC
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L. 'com? !
1.) not enough core (probably durlng a load)

2.) very rare message to get now that swapplng exlists

M. "WHL? ' "not my loser"; OUT received an unrecognized Interrupt

from an inferlor

Ne "WUHF? ' DDT couldn't flap a microtape

0. '??? ' DOT couldn't do a .GETSYS for 5YS$d

P. 'TMJ? ' You tried FOO$J after 8 jobs already existed

0. "LOGIN? ' You are not logged In and you should be

R. 'J0B? ' There 1s no current job

S. 'BRF? ' “barf" ,GETSYS for initial symbols failed

T. 'NO CORE FOR SYMBOLS'

1.} program has been successfully loaded, but there wasn't enough

free core for the symbols

2.) This Is a rare MessSage now that we have swappling

u. 'JOB  ALREADY EXISTS' You typed FOOS3%J and a Jjeb already exists

5
viith the name FOO,
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V. 'ARG? ' You gave ridiculous arguments to a command.

M. "JOB NOT IMFERIOR? " You tried to do something to the eurrent
job that Is impossible because the current Job Is not really an inferior

procedure to DOT.
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vIitt. Error messages tyned. becguse BDT  recelved an  interrupt from
Inferior

A. Each of these error messages Is followed by 'PCH>Inst'

B. 'ILDFF.' i1legal Instruction

c. 'MPV.'! memory protection violation

b, '10C.' 1/0 channel error. Probably an ,10T was given before the

channel was .0OPENed.

G.

'opY.," Display 11st memory protection violation
'"BADPl.' bad location L2
"MAR.' MAR interrupt

"ILUAD," memory protection vielation on reference to an Inferlor



#l&. Some more-advanced D07 features

A. DDT Patch feature

1.} Often while debugging some PDP=10 Assembly code, you want to
insert some instructions "between" two others, Generally, the way this
is done 15 the following:

(a.) The Instructlion after which the Insert Is deslired Is
replaced with a transfer instruction to the heginning of a patch area.

(b.) The replaced Instructlon is put at the beginning of the
patch area.

{e.) Then the insert iIs put following that flrst instruction,

{(d.)} And finally a transfer back to the Instruction after where
the Insert should be.

2.) control-backslash 'i",.:FATEH, and :PAT cause DDT to start a
patch., A locatlon myst be open when ocne of these commands Is Issued or
else DDT types '77% ' and the command Is lgnored, Assume a location
named HERE is open and you type |7, 00T does the following: |If a
location named PAT or ﬁATEH exists, DDT opens it, types out lts cdqtants
{probably 0) and simulates you typlng into it the contents of HERE. DOT
waits at the end of this instruction as though yeu had just typed It but
hadn't :luséd the reglster yet. |If no symbol PAT or PLT;H exists Iin the
symbol for the current job, DDT uses location 50 In the current juh;s
core Image, and names [t PATCH.

3.) Assuming wou have started a patech as described, vyou now
repeatedly type linefeed followed by an Tnstructfnn until wou have
completed the desired insert..

4.) HNow, by typing control=-closed bracket '|' or :EMDPAT, DDT
will end the patch in the followlng way:

H
{a.) First, the location after the last ane [n which wou put

one of the inserted Instructions is opened and the Instruction "JUMPA
1,HERE+1" s deposited.

(b.J "JumPA 1,HERE+Z" 1s put in the lccation after the JUHFA
1,HEHE+1"', This allows for "skip" returns.



{c.) The contents of HERE is changed to JUMPA 3,PATCH (or PAT)
5.) Example of making a patch:
(a.) You type '"HOP+2/' and DDT types 'PUSHJ P,GETNIT '
(b.) You type "|™' and DDT types "PAT/ O PUSHJ B,GETNIT'
(c.) How you type In the patch
(d.} Let's say you entered the last instruction at "PAT+2" and
have just typed a linefeed. ODT types "PAT+3/ 0 !
(e.) How you type '|', and DDT types the following:
YPAT+3/ 0 JUMPA 1,HOP+3

PAT+L/ 0 JUMPA 1,HOP+L
HOP+2/ PUSHJ P,GETNIT JUMPA 3,PAT
]

and the patch is done.

(f.) DDT remembers the last locatlon used as a patch and
defines or redefines the symbol PATCH to the locatlon after this one.
-0 sometime after this example, If you agaln typed sPATCH, DDT would
start the new patch at "PAT+5',

€.) altmode control-close bracket "$||" finishes a patch like "[]"
except that immediately preceding the two JUMPAs, DDT puts the contents
of the location you patched from,

7.) contrel=uparrow "||' ar :UNPAT are used to remove a patch.
Specifically what happens is DOT replaces the contents of the currently
open location with the contents of the locatlon addressed by the right
half of the currently open locatien., For insatnce, suppose location BUG
contains JRST PAT, and PAT contains BLT 1,3644. If location BUG Is open
and you type '[|', ODDT types BLT 11,3644, and that becomes the new

contents of BUG.

B. Multiple=word ASCII| and SI1XBIT input
1.} '$5n"" and "$35n'"' (two altmodes followed by a number, followed

by a double or single quote) cause DDT to enter ASCII and SI1XBIT input
respectively.

2.3 ASCII Input ends with an altmode, SIXEIT with any non=SIXBIT

character.

3.) These two modes are the same as the related commands with anly
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~a single altmode except that when you type more characters than can fit
In @ word (5 or G depending on the mode) before termination, 00T does
the following:
{a.) types a "3"
(b.) closes the currently opened reglister, depositing the ASCII
or SIXBIT for the characters typed so far
(c.) opens the next register, and t¥pes '$31' followed by the
appropriate quote followed by the last character you typed on the line
before, which is really being deposited as the first character ef this
new line, -
{d.) waits for more characters or/and terminator character
ko) In ASCII mode, to enter control characters that might normally
cause undesireable actlon by DDT, type an uparrow "I'' foellowed by the
character to be "controlled",
5. To enter an altmode or uparrow In ASCI1 input mode, precede It
with a control=0Q (NOT uparrow followed by a Q)
6.) example of SIXBIT Input:
Suppose you have opened location 200 and you type
"S$S1'THIS IS5 AN EXAMPLES', What you would see on your conscle would be
the following:
$51'THIS 158
201/ 0 $51'S AM EXs

2027 0 $51"XAMPLE.S
203/ 0 $$1'.3



XX. Special DDT locations

Many of the system varlables assoclated with the current Job may be
examined and modified with DDT. To examine or modify a varlable, all
you have to do is open a special location with DDT and look at, and
maybe modify, 1Its contents. The follewing Is a 1ist of special
locations and a description of the significance of their contents, Each
- location name begins with a perled '." , and the period will be assumed

prefixing each symbol In the list.

A. UPC contains the program counter (PC) for the current job.

B. VAL heolds the effective adddress of the last ,VALUE Instructien
executed by the current job,

C. TTY holds the .STATUS bits for the console TTY attached to you,

D. FLS holds the "flush instruction" for the current job. If this
instruction is 0 or causes a skip when executed and the USTP for the job
is 0, the prozedure is runnable,

E. UMAME helds the name you logged in as stored In SIXBIT.

F. JNAME holds the name of the current job In SIXBIT.

G. MASK holds the first of two Interrupt words for the current job.

H, USTP contains the current Job's stop word. A zero In  this
location implies the job is running or Hung on its flush instruction,

. PIRQC holds the first interrupt request word for the current job.

J INTB holds the bits used o Interrupt this procedure's [mmedliate

superior, pruhablg HACT KM .

lq.
K. HEMT holds the lowest address that s "out of bounds" for this

Jjob.

L. SVY40 holds the last system UUQ executed,



M, IPIRQ holds the same as PIROC, but on deposit the information is
I0Red into 1t.

M, APIRQ is the same as IPIRQ but with the bits ANCAMed In.

0, SHNAM holds the current system name,

P, PICLR holds =1 If interrupts are enabled.

Q. MARA holds the control bits for the HMAR Interrupt.

R. MARPC contains the PC at the last MAR interrupt.

5. UUOH holds the address one after the one where the last UUD
trapping to the system was executed,

T. UIND holds the Index asslgned to this job by the system,

U. RUNT holds the runtime for this job In L.069 microsecond units.

V. MSKZ holds the second interrupt word, |

. IFFIH contains the second Interrupt request word,

X+ APRC holds the disowned job and processor COND status,

Y. SVE0 contains the saved absclute locatlon GO0,

Z. IIFPI  and AIFPI are the second Interrupt request word and on
deposit are I0Red and ANDCAMed Inte, repectively.

AA.  IMASK and AMASK are the Interrupt flrst mask word and on deposit
are [0Red and ANDCAMed into, reapa:tTve1v..

BB, [IM5KZ and AM5K2 are the second interrupt mask and on deposit are
|0Red and ANOCAMed into, respectively, |

CC. JPC holds the PC at the last jumﬁ type of Instruction.

O0. OPC contains the old PC stored after certain Interrupts.

EE., RTHMR holds the runtime Interrupt, or =1 If the Interrupt is not
enabled.
FF. 60H holds the last instruction executed in the current job that

trapped to locatlon 60,
GG. 10C+n holds the 1/0 channel word and on deposit for channel 'n',

HH . [03+n holds the ,3TATUS bits for 170 channel 'p',
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1. I0P+n holds the contents of the 10POL which has four pairs of

alternating channel and status words,
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X¥X1. Cross Heference Index of 00T Format Commands

A. This index 1ists every ODT format command, a brief description of
its purpose, and where In this manual a detailed éxnlanat!nn af the
command may be found. An uparrow preceding a command character means
that letter I5 a control letter, le '"|A' means the character whose ASCI|
value 1is 001. When no description or cross reference follows a

character, the character Is not a OOT recognized command.

B, Ccommand characters taking no preceding altmodes:

| @

| A

|B :WALLP to lineprinter., XV.A.

IC causes ODT to type a carrlagereturn and linefeed, XV.B.

|0 causes type-in deletion. XVI.A,

IE closes :WALLP output, XV.C.

IF gives file directnrv_listipgs. In.d.

|G emergency full=-guit, only In matters of 11fe or death., XIV.L.

| H

Il closes the currently open iﬁcattan and opens address location.
X1.E.13,.

IJ or linefeed closes the current location and opens the next one.
X1.E.9 |

|k NAME|K loads the system program NAME and starts it. XI1V.l.
IL elears screens, XV.D.

IM or carriagereturn closes the currently open location. XI|.E.7
IN ene instruction proceed. X111.0.

|2 deletes files. 111.L.



IP continue execution, but leave TTY with DDT. XI111.D.
iQ same as '|' {uparrow)
IR
|5 stops typeout. AV.E., FOOIS sets the SNAME of the current job
to FOO XIV.E.
IT enters Information in the current job's translatien table.
X1V.G.
|U  removes Information from the current job's translation table.
LIV.K.
IV turns on DDT typeout. XV.F.
IW turns off DDT typeout. XV.G.
X intarrﬁnts the current job, If It was |Ped. XI1II.E.
Y. used to augment DOT's symbol table with one from the current
“ job's core image. XI1.E.
IZ Has no affect on DDT, but interrupts an Inferior that has the
teletype, and returns the teletype to DDT.
$ (altmode) used Fﬁr many DDT command format commands.
|7 starts a patch, XIX.A.2.
|| ends a patch. XIX.A.L,
11 unpatches. XIX,A.7.
I
‘¢spacer field separater, VI., continues output after DDT types "=
-MORE=="'., XV.I,
I Integer divide, V¥I1.D,
" causes ASCI| typeout, X.B.5.
* exclusive Or. WVII.F, .
$ (dollar sign) symbol constituent. V.B,
% symbol constltuent. V.EB.
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. ' causes SIXBIT typeout. X.B.WL.
{ and )} swaps left and right half of inflx argument. VII.H.
w integer multiply. VII.C.
+ Integer add. VII.A,
, fleld separater. Vl.
- integer subtraction. VIl.B,
. used In numbers, V.,A.l.B., symbol constituent. V.B., current
location value, XI1.C.1l.
/ causes DDT to copen location  address specified by right 18 bilts
of last word typed. XI.E.l.
{digits> used to form nﬁmherﬁ. V.A.
: used to define symbols. XI|.B.
; causes "semi=colon" mode twpeﬁut, Initlally floating point.
% X.B.6.
¢ and » mathematical grouping symbols. V¥VIIIl.B.
= causes numerlical type=-out, X.B.1l,
T
Indirect bit, IDRed into expression. V.B.2.d.
<letters> symbol constituent. V.B.
like '/', but types out numerically. XI.E.3.
| 1ike |l, but doesn't change current location. XI|.E.16.
Tike '/', but types out symbolically. XI|.E.S5.
| causes current location to be closed and previous one to be
opened., XI|.E.1ll. |
_ causes symbolic typout, X,B.O.

crubouty for character or syllable typein deletion. XVI1.B.



C. Command characters taking one preceding altmode.

Y|

sla

slb

siC

5|0 typein deletion. XVI.A.

51E

§1F for file links, 111[.M.

516G

$IH

511 opens address pointed to by left 18 bits of last expression
DOT typed. XI.E.1lbk.

51 or altﬁude linefeed closes open register and opens the one
after $|M would have opened. XI1.E.10.

$IK load system program éndinr its symbols., XIV.J.

SIL

SIM or altmode carriagereturn closes currently open register and
opens the last one in the . ring buffer. XI.E.&.

$IN one proceed, but teletype is not given to jJob., XI11.G.4.

$10

7IP

510

IR

515 sets DDOT's “sname", XIV.E.Z.

$I1T enter information in DDT's translation table. HIV.G.2.

51V remove information from DDT's translation table. XIV.K.

SV

&1

$1X ki1l the current job, requires a dot ","., 111.1,



$1Y replaces DDT's symbol table with one from the current job's
core. XII.F.

$|Z The |Z will not be seen hy DDT.

$5 (altmode altmode) part of many commands.

517

51| end a patch. XIX.A.G.

$11

$la

§<spacer argument separater. IX.D.

$! floating divide. VII.E.

$" changes current typeout mode to ASCII.X.C.3.01., with an Infix
argument allows ASCI] string input., V,D0.1.

§#

. 5% (altmode dollar=sign)

$& changes current typeout mode to SOUOZE. A.C.3.k., with an
inflx argument, allows SQUOZE ifnput. V.D.3.
5! :ﬁanses current typeout mode to SIXBIT. X.C.3.j., with Infix
argument, allows SI1XBIT string input., WV.D.3.
| $( and %) |
$= floating multiply. VII.E.
$+ floating add. VII,E.
$., argument separater. 1X.D.
$- floating subtract. VII,E.
5. PC of current joh., XI.C.5.
§/ 1ike '/' but wuses left 18 bits for address to be opened.
“X1.E.2.
$idigits> The digits will be part of a 00T format command Infix

argument.,



$: for naming relocatable prorams. XI1[,B.3.

$; like ;, but changes typecut mode to "semi-colon" mode. X.B.7.

$¢ for speclal Infix grouping. IX.B,

$= causes floating typeout. X.B.2,

n$» has value of $0 with non-zere flelds of n replacing fiels in
$0. Xl.C.bL.

$1

$0

SA changes current typeout mode to absolute addressing. X.C.3.hb.

$8 breakpoint type commands. XI111.B.

$C changes current typeout mode to constants. X.C.3.e.

$D sets current radix to ten. X.C.L,a.

$E effective address search., ¥XI|.H.

§F changes current typeout mode to fleating point. X.C.3.1.

$G start job execution, XITT. A, |

$H change current typeout mode to halfword., X.C.3.f.

$1 MAR Interrupt contrelling. XI01.C.2. |

$J job selection, 111,00,

SK half kills symbolis. XI1.C.1.

$L loading binary files., I1I11,F.

54 holds the search mask for SW. XI1.G,2.

$N not=word search. XI1.E.

50 changes current radix te octal. X.C.L.b.

5P continues job execution. 111,E.

$0 has wvalue of last thing ODDT typed, ¥l,0.2,, with Infix
argument, has value of nth last thing typed. X1.C.3.

5R changes current typecut mode to relative addressing. X.C.3.e.,
with inflx argument changes current radix to 'n', X.C.3.d.

$3 changes current typeocut mode to synblie. X.C.3.a.



$nT changes current typeout mode to bytes of size 'n'., X.C.3.E.

sU  for logging In. I11.8B., or for reloading DDT, requires dot
o XIvV.k.
)

&8 word search. XI1.G.

$X single Instruction execution. XIII.F,

&Y dump core. XIV.C.

LA

$| like "|', but uses left 18 bits for address. XI1.E.4,

$§7 1ike $[|1, but DDT does not change "polint". XI1.E.17.

$1 1ike '|' but uses left 18 bits for adress. X1.E.G.

$| closes open register and opens one before $|M would open.
Kl.E.12.

§_ left shift. VIl.I.

${rubout> The rubout will delete the altmode.

0. Commands taking two altmodes
5510
S5 A
$51B
$51C
S51D trpein.delet1un. KV LA,

$S1E _

£5|F flaps microtape. |11.HM.

$%1G

$3|H

5311 Does effective address calculation on 50 and opens that

register. XI1.E.15.
$3lJ



$5 |k disowns Jobs. [111.T.

$51L

55 1M

55N

5510

331P

3310

53R

$515 sets master "spame"., XIV.E.3.

$5IT

$51U

851V

5314

$5/X kills all jobs, requires a ".". XIV.F.

$3|Y augments a symbol table In the current lﬂh'E core Image with
poT's.  XI1.G. _

3%|Z The |2 will npnot be seen by DDT.

$%5 (altmode altmode altmode) The same as two altmodes.

$517

2511

$511

$51

$5{space>

$5! opens régiﬁter, but suppresses typeout of contents, XI|.E.18.

$3" sets permenant typeout mode to ASCII. X.C.3.1., with an Inflx
argument sets permanent ASCIH] tvpein, XIX.B.

54

355

$%5



. $3& sets permanent typeout to SOUUIE. X.C.3.k.
55" sets permanent typeout to SIXBIT. X.C.3.j., with an infix
argunent sets permanent SI1XBIT typein. XIX.B,
55( and 5%)
55
S5+
$5.
53~
$5.
55/
$5<diglits> The digits will be part of an Inflx argument,
5%:
$%; same as §;, but permanent mode Is changed toe "semi=-colon"
*mode. X.B.8.
53¢ special Infix grouping. [1X.B.
$3= tvpes out up to three Elven arguments In the mode they were
typed in. X.B.3.
§52
887
354
$5A.- changes permanent typeout mode to absolute addressing.
X.Cu3.b.
$%B removes all breakpoints. XI11.B.2.
$5C changes permanent typeout mode to constants. X.C.J3.e.
550 sets permanent radlix to ten. X.C.L,a,
$$E
S3F sets pernanent typeout mode tﬁ floating point. X.C.3.hH.
3G starts execution and sets default starting address., Z111.A.3.

5%H sets permnanent typeout mode to half=-words, X.C.3.f.



551

£5J renames jobs and tells job status, XIV,A,

$5K kills symbols. XIl.C,

£5L lopads flle on top of existing core, XIV.E.

£5M

$8N _

$50 sets permanent radix to octal. X.C.L.b.

$5P Indefinite continue after breakpoint. XI111.B.5.

%50 takes Infix argument and replaces $Q with $nd. XI1.C.3.

55%R changes permanent typeout mode to relative addressing,
X.C.3.¢c., - with [Infix argument sets permanent radix to argument,
X.C.3.d.

$55 changes permanent typeout mode to symbolic. X.C.3.a3.

$$T7 takes Inflx argument and sets permanent typecut mode to bytes
of size "'n'. X.C.3.g.

$5U logs you out. 111.C.

$5V 11st jobs. [111.E.

W

53X

$%Y dumps core onto specified file, but doesn't delete en1sting
file first, XIV.D,

$%L zeros core. XI|.A.

5% |

$3°

55|

55|

55_ floating scale. W¥i1l.J.

S3Crubout? The rubout will delete the second altmode,



%11, Index of Monitor Commands

This index 11sts most monitor command, a short description of the
command, and a cross reference to the detailed description within the

manual.

+BUG document bug, 111.V.

:CONTIN eontinue giving Job tty. IV.E.
tDELETE delete file. 1I11.L.

:DI530WN disown current jeb., 11,7,
:DUMP dump from Job. 111.H,

sENDPAT end patch. XIX.A.L.

tERR loec error status, |1I11.,Y.

tFLAP flap dectape. II1I1.N,

tGAG control receipt of messages., [11101,5.
tGO start Tnferiﬁr. IvV.C.,

tGIP alt g, ctl z, etl p. IV.D,

+JOB create or select joh., 111,00,
:KILL kill current jeb, 111.1,

:LINK create link, 111.M,

tLISTF 1ist files., 111,4,

tLISTJ 1ist Jobs. 1I1,E.

:LISTP 1ist relocatable programs. [I11.P.

i LOAD load from following file, |I11.F,
:LUGIN login as following name. 11,8,
:LOGOUT auto=expunge. |11.C.

dAIL add to user's mall file. 111.0.

tPAT the same as :PATCH. H$1X.A.2.



00T Reference iflanual

tPATCH pateh. XIX.A.Z.

:PDUMP pure dump. [11.H,

+PRGM print current program name, 111.,0,
tPRINT print flle. 111.K,

:PROCED procede job, leave tty with ddt. [IV.F.,
sSEND send message, 111 .R,

:5L the same as :5YMLOD, 111.G.

:SLEEP sleep n 30'ths of a second. I11.U.
:5LIST list symbols. [IV.H.

(SS5TATU type system status. |11.X.

:S5TART start inferlor. |[IV.C.

+SYMLOD load, symbols only. [111.G.

tUNPAT unpatch, XIX.A.7,

tV turn typeout on, IV.A,

tVERS10 type verslion #'s. 11,2,

:VE do a :V and type a carriage return and linefeed. |V.B.

:¥P do a :V and then a :CONTIN. IV.G.
:HALLF |IB to specified file. 111.AA.

:XFILE execute file as ddt commands. [I1.V.
:7 list most @ commands.  111.A,.

1?77 list all : commands., [I1.A.

1% (colon=altmode) used to enter comments. |11.BB.
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Kxlll, Sample Consocle Sesslon

ITS,658, DDT.31€.

# USERS = T,

WORLD: PLEASE TYPE COMtF AND DELETE ANYFILES
YOU PUT THERE AND ¥NOW WNEEDN'T BE SAVED, --HUR
UPDATED .INFO.3 LISPIO NOTE =-- RMS(5/3/71).
sPRINT D5K:.INFO.jLISPIO NOTE

CHANGES TO LISP I-01

CONTENTS:
FILES, AND HOW TO OPEN THEM
sELchInn FORINPUT
ENABLING FORtS

tBDEVICE NOT AVAILABLE
18163, LPT? tJOB DEMOILOGINT? DEMOSU

HUR@S/18/71 15:58:28 SAMPLE MAIL FOR DEMONSTRATION.

tTECD !

TECD 286

E~TPL3:$D5K: JINFOL3LISPIO NOTESS
TPLDEMO§

FILE NOT FOUND

E~DSKs .INFO,;LISPI0 NOTESTPL1ES
1": "

2238) 10T 1,16 DEMOJEJ!

sLOAD TICTAC BIN
NON-EXISTENT USERNAME

18546, DSK? tLOAD HURg
3G

NEED HELP?HN
YOUR MOVET I

GETMOV+1) 10T 2 £%J DEMOJ P 27

£5V
TECO P 3@
= DEMOJ P 27

:tSEND PRINT STAVROS, WHAT DAY ARE YOU
QUITTING WORK TO GO BACK TO

SCHOOL »



tC

PESSAGE FROM PRINT HACTRN
15:54:53 TODAY

$J TECOS$J

£tX. DEMOJSJ

B=7U7B~7U769.%,B: $Q:40000000009

B=185 S$CSD}&9,

B=1@5 B$$K B=7U7

1F

WFT

FREE FILES 13 FREE BLOCKS 169
FRIME MNUMBERZ
LATEST MANUAL 152

CHECKR 1 2
CHECKRZ 7
DDTMERm 32 9%

ERIC WINNER 3
TICT&C BIN 12
TICTAC = 23

/L 19
REEF TECO B8

tFLAP |
tLISTJ
* DEMOJ P 27

PRICONS,DOBYS, 85N
PRICON+1/ SETOM CMOVE
PRICOMZ/ SETZB FOO,FO02
PRICON+3/ HRRZ PT,LENGTH
PRICON+4/ MOVNS PT
PRICON+5/ HRLZS PT

HOP/  MOVE ROW,MLIST(PT)
HOP+1/ SKIPE BOARD(ROW)
HOP+2 / JRST 157C

HOP+3/  MOVEI PLANE,PLANE
HOP+4/  IMULI PLANE,B(ROW)
HOP+5/ MOVE PRR,325%
HOP+&/ LDB LIPR.PRR
HOP+T# MOVNSL LPR

HOP+18/ HRLZS LIPR

DOBY # SETTM FOOD

PRICONSB tCONTIN
111, MY MOVE: I MOVE TO 332,

YOURMOVE? 1tZ

GETMOW+12 10T @ £1B/ PRICON
§F

ZEE . MYMOVE:

51 B=>>PRICON+1 N

S+l
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PRICOMZ>>SETZB FOO,FO02 TN
:§IEDH+3:rHHRIPT,LEHETH LENGTHS21]
I MOVE TO 333,

YOUR MOVE? 334, Mf MOVE:
MAR .ONWARD+4»>MOVEM A,LENGTH  §1
tCONTIN

21B==PRICON+ 1 ONWARD/ PRYNT 3247
ONWARD+1 / MOVEI A,=100
ONWARD+Z/ MOVEM A,MLISTCA) ™

PAT/ @ MOVEM A MLISTCA)

PAT+1/ @ a0S Fdozt)

PAT42/ @  JUMPA A ,ONWARD+3

PAT+#3/ @  JUMPA A,ONWARD+4

ONWARD+2/  MOVEM A,MLIST(A)  JUMPA C,PAT
$Y DSK:HUR$PATED 3DTTT

$J DEMDJSJ

$J DEMOJEJ
:1JOB ROR!
tLOAD ROR BIN
FILE NOT FOUND

18546, DSK?  :LOAD HURj
FILE NOTFOUND

12546, DSK?  MIDASTK!
MIDAS,T5
HUR jROR BIN~HUR;ROR =

THE FAMOUS ROR PROBLEM!!!
» THE FAMOUS ROR PROBLEM!!!
CONSTANTS AREA INCLUSIVE

FROM TO
E2PedT  2P644

sKILL RORSJ
£L

L e}
HOW MANY ELEMENTS? 5

1z
NOROT+&) EETIM RECORD tP
330

* ROR R 4
DEMOJ 1B 27



$J DEMODJSJ

$t¥. ROREJ

55J ROR R4

X

BACKUP+13) JRET NOROT
£5 1K

tLISTJ

ROREJ!

™

172) JRST 161 1Y,
tSSTATU :
# USERS = 3.

sVERSIO

ITS.69€8, DDT.314,

J3J!

1eas a +OPEN 208
200/ @ &1 1TTYSS
1817 <] «VALUE

182/ @ HRRI 1,300
eers @ S$%17THIS 1%
L1 T 4] $51"1S A DS
L a $51"DEMONSS
@3/ a $51" STRATIS
04/ 2 331" 10N PRS
385/ e $EI"ROGRAMS
ips/ ] $E1" M.

3

183/ @ HRLI 1,448708
184/ ] ILDE 2,1
185/ @ LI0T tDXXX?
JUMPE 2,400

48 @ «VALUE 1@
Ies @ £17:60 1%
il 8 L .11 3
a1y @ 3

186/ ] t

185/ @ t

1247 ILDB 2,1

185/ @ JUMPE 2,400
1es/s @ LI0T 2

@7/ @ JRST 183
$START @2

st PROCED

OnT Reference Manual
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10C,.186=»,10T 2 J0S/ PTP @ 3ERR CHNL NOT OPEN

BN
|/ A0S 16,388
ar 124
=S, JRST 122
35/ LBREAK 16,8
36/ LOREAK 17,0
AQ Y 10T 2
188/ +OPEN 2020
181/ VALUE @
182/ HRRI 1,388
183/ HRLI | ;448708
184/ ILDE 2,1
185/ JUMPE 2,400
186/ +10T 2
187/ JRET 123
208/ GAB4TIC1)
Ipes HLLOM 4,1515@8@¢11)
ia1 /s Eavm 11 ,#40500(4)
@2/ ANDCHMM 2 ,854T7634(11)
33/ HRELIM 12,240650¢12)
104/ EQVh T.s62@240(11)
385/ HLLZIM T,@8751202¢1@3
g/ ORCHMI 7,0 .
3115
£5®" 200%, 058
2ea/ SIT @ r@tAMTS
jges $1"THIS %
@/  $1"1s & %
ICE/ S1"DEMONS
333/ LI STRATS
igas EITION PS
335/ SI"ROGRAS
LosS L1"M,1@1e 1@%
las $1%:G60 1%
LIRS 1700 r@rerat
430/ £1" tHHT® 3D 3%

208/ EIT W@ tBTNMTAS 51" ITIVS
355 ./ G4AG4TI(1) :G0 l@e
TTITTIT I T T I I T T I T I T I T I T I I I T T I I T I T T I T I I I T I T I I I T I TITITITITITITTIITITIITIT T

188} 10T 2 185/  JUMPE 2,408 1t
%E#f ILDE 2,1 «(1)%B tCONTIN

;IB'H-W-I |/ ANDCE 16,388 SP

$1B==104 1/ ANDCE 16,300
N :

185>>JUMFE 2,402 N
136==,10T 2 th

T
137T=>JR5T 103 ™



183==HRLI 1,448708 187701 77 1847  ILDE 2,1 107/
o JAST 183 to+1
o JHEST 184 P

$IB>»184 1/ ANDCB 16,380 $$B P
THIS 1S A DEMONSTRATION PROGRAM,

GO 192 =7 77

4987  JVALUE 318

318/ ADSE 3,@72@0142¢11) "S$17:1G0 1%
31/ CaAIL 18,2 ~“si1"Ppt@r@t@$s 51708 %
« CAIL 12,2¢4) "%1"20 t913%

G0 @8

THIS IS A DEMONMSTRATION PROGRAM,

tG0 108 %

ABD/ JVALUE 318 %

1/ FDV 16,388 &%

187/ JRST 1084

e/ AQSE 1,BTE2@142C11> “f£1%:60 1%

31/ CAIL 1@,8(4) "517e@ ra3@s  31T00%

al CAIL 18,5@5@8@8(1) "t1"eetMtriras $1700%
ol CAIL 18,508288¢1) FLEITo@rHratras 1G0 1908
THIS 15 A DEMONSTRATION PROGRAM.

160 160 L
THIS 15 A DEMONSTRATION PROGRAM,

:G0 188

THIS 15 A DEMONSTRATION PROGREM.,.

tGO |P@

THIS 15 A DEMONSTRATION PROGRAM.

160 1289

THIS 15 A DEMONSTRATION PROGRAM,

$GO 128

128> L0PEN 208 488/ VALUE 31@
3las ADSE 3,BT728142(11) £517:L0GOUS

311/  CAIL 1@,5088008C1) ££1°UT 8
18235

THIS IS5 A DEMONSTRATION PROGRAM,

sLOGOUT
ITS 658 CONSOLE @ FREE. l6:3@:17

JRSTIES
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