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This is a preliminary edition of tne soon Lo be released NDDT
debugging system, Your conments and suggestions are appreciated,

kﬂpde&e.& o San 2, 19373
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INTRODUCTION ' ¢

A nhew version of the NDDT system is being released in .
stages, o » (1.3 1

NDDT is & symbolic debugging routine for L1C progranmns
written for tas NLS systenm, It is aesigned to be easy to
use, relieving the progranner from tne typical "where am I
now" syndrome cf sohe deobugZers. This docunent provides a
dgescription oif tne features currently implemented and
supposSedly worxking as advertised. 7This document will bpe
kept current and should serve as a NDDT user's gulde,
several adctional features are implemented in various
stages of aneveloDment, put users are cautioned against
"playing" with tnem until thneir descriptiions appear in this
dgocument. Your comments and suggestions are of course
encouraged and rost welcome, Se2

5¢3
NDDT COMMANDS 5D

All commands to NDCDT consist of single upper or lower case
characters or sequences of single characters, . 541

Most commands are terminated with a CA or CR which may
abppear interchangably. NDDT ecnos the full text of each
command aslowing the user to veriiy his command state, A
commend may be avorted prior to conipletion by typing in CD

or RUBOUT, 542
543
KEYWORD commands 54y

Each xeyword command defines a parse submode for NDDT
and estaclisnes the legal context for subsequent comnand
inputv, Sdha

5dLp
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BREAKFOINT ccmmands - sdlc

The breakpoint commands allow the setting, clearing,
and printing of breakpoints. Breakpoints may be
unconditional, or may pe conditioned by a relational
eXxpression or roolean vrocedure invocation,
Breakpoints are numoered by NDDT beginning with zero
and they may oe referenced by this numper or by their

preakpoint address. 5d4Lkel
The formal syntax of the command is: : 5dLe?2
B{REAKPOINT] ' Bdleza
CILEAR]  5dlkc2al
A[LL] CA = clear all breakpoints now in
effect : fdlyc2ala
num CA = clear only the indicated
preakpoint 5dhe2ald
PRINT] | ~ 5dlc2a2
CA - print 2ll breakpoints now in
effect , Sdhc2a2a
num CA = print only the indicated )
preakpoint 'bd)c2a2b
S[{ET] <addrexp> 5dkc2a3
CA = set unconditional bkpt - 5dljc2a3a
Ce ' o S5dpc2a3b
 G[ALL) <procname> CA 5dkc2a3bl
- the named procedure is executed at
the breakpoint address, and the
breakpoint is taken if the procedure
returns TRUE, 5dic2a3bla
R(EPLACES BREAKPOINT:]) num CA Sdjc2a3b2
~ the specified breakpoint replaces a

previous breakpoint, , S5dkc2a3b2a
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T(EST] <addrexp)> <relationop) <{constexpd
CA 5d4c2a3b3

- the ccntents of the cell identified

by the address exXpression is compared

to the constant eXpression when

control vasses through the breakpoint
location. 1If the relation is TRUE

then the breakpoint is executed, Saljc2a3b3a

The relatlonal opeator may be any one
of the following: (s,#,<,>,<=,>=), 5dhc2a3b3o
‘5dhc2a3b3e
CONTINUE command 5dhd

The CONTINUE command is used to proceed from a
brearkpoint and to return uvo NLS after entering hDDT

via the control=q trap, 5dhLdl
The syntax is: ' ' 5dLndz
C[ONTINUE] CA = continue interrupted execution sdhd2a

: ‘ 544d2b
DEFINE commands S4lLe

The define command is used to create a new DDT

symool, or alier the value of any previously defined

DDT symbol, including those created both by users and
corpilers. The command has two mode flavors, NEW and

OLL for creating new symbols and redefining old

symnbols respectively. Sdhel

Note that the mark stack must not pe empty in order

for ther= %0 be space for new symbols to be definedqd,

If tnere are no entries in the mark stack, the user

may define one using the MARK command (i,e, M[ARK

SYMBOL TABLE] S[ET ATJ] <newblocKname> CA). Sdhe?

symbols defined witn this command have a global
scope, and may be used to satisfy external references
for 110 user profranm cenmpilations, 5dhe3

The syntax of the command isi sdhel



CFD 21=DEC=72 17:57 13L4LLS
NDDT Symbolic Debugger User'S Guide

D{EFINEJ] sdlela

N[EW] <symool) CA <entereXp> CA : v. Sdljehal

o/LDJ <Symbol>‘CA {enterexpd CA Sdheka?

Sdaheha3

FIND command . sdaunt

The FIND commad provides a mechanism for bpounded and

masked word content searches. A word value, mask

value, and address limits are specified, and the

specified range is segrched for a masked equality

witnh the snecifiied value. The address and contents

of each word which match are printed out. If 3 mask

is not specified, then a mask of 36M (all ones) is

assumed. SdLfl

After entering all of the requested information, an
additional CA is required for validaticn of the

conmand. , 5ayg2
The syntax is: ' 5aL£3
FL/IND CONTENT:) <enterexp> CA [MASKED BY:)
{anterexp) CA 5dLf£3a
[LOWER ADDKESS:/] <addrexp>.CA [UPPER ADDRESS:)
{addrexp> CA A 5d}£3b
[OK] cA | 5dLf3c

The syvntax of the <enterexp> includes PDPiO
instruction forms as well as all address expressions, 5diflk

‘ 54425
GOTO coimand . 5dhg

The GOTC command provides the capability for

unconditional transfer to a specified location, Note

thet it is the users responsibility to provide a

return path to the system (BREAKPOINT) if desired, as

the GO0TO mechanism is a uncontrolled transfer. 5dligl
G[O TOJ <addrexp> CA = Jump to the specified
location Sdhgla
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MARK conmands sdih

The “ARK ccommands allows the user to control the
searching of the TDI symbol table, A synbol table
nmark sta2ekx is maintained by NDDT and it controls the
lookup process for i1dentifyineg syubols used by NDDT.
Entries in tnis staCkK are nanes of symbol table
plocks carresponding to L1C FILES or user PROGRAMS,
Wwnen a user program is compiled, its name defines a
plock in tne 4du synnol table, and this name is
automatically nlaced at the top of the mark stack.,
Local as well as gional symbols are Known for blocks
in the Tmarx stack aonly, 544h1

The “ARK command allows blocks -to be added to and
deleted from the mark stack, and its current contents

may ne printed out. g - 5dih2
- The syntax of the command is as follows: 5d4h3
M{ARK SYMBOL TABLE:] , | 5d4h3a
C/LEAE BLOCKJ) <blockname)> CA - remove block 4
from stack _ 5dL4h3al
P{RINT CONTENTS CF STACK]J CA = prints current
contents , Sdhnh3a2
S[ET AT:J <blockname> CA = add block name
to stack ~ 5dih3a3
A _ Sdkh3al
PROCEDUFRE comnands ' sauni

The PROCIDURE command allows a specified procedure to
replace an existing one or allows a specifieq.

procedure to be callied, 5dhil

A backub facility is provided toO re-institute the

original procedure in place ©of any replaced. sdpi2

The command syntax looks like: 5dhi3.
P{ROC=DURE] 5dhi3a

B{ACK UP TOJ (precnamed CA = re=institute the
nased proc, | ‘ Sdahi3al
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Cfall) <procname) 5dkiza2
CA = c¢all named routine =« .no arguments Sdhi3zaza

/
(exrl,se.) CA * call the proc with an
argunient 1ist Sdki3a2b

= the nanes procedure is called, passing

3 paraneter list if speciried, and the

return vslue is typed out. A single

character string literal may be passed to

2 procedure by enclosing the string text

in doukle guotes (" 1it "), Sdlii3a2bpl

R{EPLACE PRCCEDUREJ <oldprccname> [BY/J .
{newonrocname> CAi 5dLhizas

- the <oldprocedure> is replaced by a
{newprocedure) so that any calls on the old
one go instead to the new one. The o0la
crocedure namneg is saved in a 1ist and may be

restored by the B[ACKUP TOJ option, Sdyi3za3a
| ; 5ahi3a3b
RECOKD command 5dLj

The RECORD command iS uSed to position the internal )
NDDT recora pointer tc scme L10 record definition.
Suktseguent SHOW RECORD commands utilize the current

recoré definition as set by this conmand, sdLil
The syntax of this command is: __' sdaujea
R(FCORD POINTER SET TO:) name CA ~ sdhjea

where Name is the name of some L10 RECORD, Note
that it may be necessary to uUse the MARK command

tC make local records known to the NDLT systen, 5d4L32b
. 54k jec
SHOW commandgs Sth

The SHQOW comnands oven a cell for inspection and/or
modification oy NDLT. At any tine a single address
value 1s kKnown 2s the current location, and the show
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cermand or 'any of its supbcomnands manipulate the
Qurrent location., 5dLkl

Tne necde specification on this command refers to the
rnere cof the trinted cutputrt, and if set, remains in
etiect vntill chareed by a new mnode specirfication,
The tvpe gtecificaziion is usad to 4determine how the
currant location is to be used for generatine the
Lrrinved cutrut, Ii the assisnment option (€) is
used, the the current contents of the entity are

printea anug tin2n replaced by the new value. 5dpk2
The syntax of the SHOW command is: 5dL4k3
S[HOW] <type> <showbody> 5dLK3a .
{type> = if given, seis the current entity type
: S5dhk3al
L/OCATION] =~ type is a memory location 8dLk3ala
R[/ECORD] = type is a L10 record Sdhk3alb
S/{TRING] = type is a NLS strineg Sdjk3alc
{showbody> - main boay of the command Sdhk3a2
{(saddrexp> {terminator> - bdhk3a2a
<reladdrexpd | 5dLk3a2b
{terminator> , ‘ | SdLk 3h2c
, , Sdhk3a3
vhere the preceeding syintactic forms are defined .
as: - 5ahk3b

{szddrexXp) ~ gets the current loc. to <saddrexp) sdhk3c
1:= zddrexp> | <saddrexp> . (Llorecordfie1d> 5d4k3cl

<reladdrexp) = relative addressing, sets current

loc. Sdhk3d
* = show preceeding entity 5da4k341

LF = shoW next entity ‘ 5dhk3d2
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N[EXT]) = show next entity 5dLk343
TAB = set currenty loc to address field of
current loc. - _ 5dhk3dlL
{terninator> = terminates the show command Sdhk3e
CA - show current location in current mode SdﬁkBel
{mcdespec> =~ if eliven, sets new mode
specification 5dLkk3e2
C, i , 5d4k3e2a
N[UMERIC) = set mode te¢ numeric SéthéZal
S{YMBOLIC) = set mode to symb&lic S5dLk3e2a2
TIEXT) - set mode to text mode 5dLk3e2a3
¢ {enterexpd = {addrexp> of PDPLO |

instruction Sdlkk3e3

- changes the contents of the current ,
location. Sdhk3e3a

- if the current'logation is a string,
then a literal strine is typed in, which
replaces the current contents of the

string. Sdhk3e3al
: B : S5dkk3el
Modifying fields within records v S5daLkl

All record fields are treated as unsigned integer
values, and the contents of any record fleld may
be inspected/modified using the qualified form of
the <{saddrexpd> with the SHOW LOCATION command, sdikka

Exanple: : Sdhklb
Assume the existence of the following L10O record |

template for the definition PDP10O instruction ‘
format: Sdkkhe

linst) RECORD % PDP1l0 instruction format % Sdhkhecl
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2ddrlc/18/, % address field % 5dLkLcla
vindexlO[n], % index reg % S5d4khkecld
indirlo/1J, % indirect vit % 5dkklhele
accumlOfil/, % accumulator reg % S5dhklcld
opcodlU(9/; % 1hstrucpion opcode %  5dlklcle

3unpose we wWish 1o change the aécumulator field of
an insvruction at location TEST+31 from Al to A3,
Thne fellowine NDULT conmnand coula be uset (the info

echoed py NDDT is in brackeus): 4 5dkklhd
S{HOW] L[OCATION] TEST+3l.accumlOe Al «J A3 CA

: Sakkhdl

. 5d4ukkhd2

TRACE command 54kl

‘The TRACF commana is used to record each time control
passes tnrouech a particular location. Every time
control »asses throuzh an active trace location, that
fact is noted Hy typinz out the address of the
~location being traced, The syntax of the command is: 5di4ll

T{RACE LOCATIONJ/ <addrexp> CA 4 sdhklla
K - 5dkl1ld
VALUE command ; * S5dhm

The VALUE command is used to show the value of an
adéress exnression. The current typeout mode may

also be set by tais command. : sdyml
The syntax is: A s5d4L4m2
VIALUE GF] <addrexp) . | | 5dyn2a
CA - print value in current typeout
mode Sdh?M2al
<{modespec? CA = change typeout mode, then print
value : S5dhkm2a2
Sdim2a3



: CFD 21=-DEC=72 17:57 13LLS
NDDT Sympolic Tebugger User'S Guilde

special cnaracter comnands 545

The srecial character commands are iritended to allow
high user interaction rates for conmoniy used functions
by corpressins tne comrand syntax 1o z sinele character.
The = co=mmand 1s used to type cut the contents of the
current location in numaric mcde without changing the
currert ncue specification, ana tne other commands are
really subcermanas of Lhe SHOW comnand and are processed
eXacutly a& if they had heen preceeded LY the command

S[HOW], sd5a
The commands are: ‘ 5d5al

z show current location in numeric typout  5aSala

- Assign a value to current location 5dsalb

* ShéwApreVious location ‘ . -SdSalc

L¥  Show next location a 5d5ald

TAB Show location addressed by current location sdbale

. Sd5alf
Built in NDILT symbels Se
A certain set of symbols are built in to NDDT and are
recofnized in aucdress exrressions. These symnbols and there
significance are eaplained pelow. _ Sel
NDDT symbols ’ s5e?2
M frame nase register Ce2a
S frame top register se2b
RF record poinver rezisper se2¢
Al register Al Se2d
A2 register A2 Se2e
A3 register A3 Se2f

AL register Al Se2g

10
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R1 ~ register R1

r2 | register R2

R3 register R3

Ry register RL

FRAKME current stack frame description

F current stack fraﬁe descripticn

pET current stack frame return address
SIG current stacx frame signal location
FMAKK current stack frame mark location
PARNMS current stack frame‘parameters

P current stack frame parameters
LOCALS curfent stack frame LQCALS

L ~ same as LOCALS

TOP | top stack frame in procedaré stack
BASE first stack frame in procedire stack

Using NDULT from DNLS/TNLS

NDDT is entered via a control=-h interrupt in both DNLS and
TNLS. The commanas for enabling this interrupt mechanism
are slightly different in 2ach system. They are:

Frorm DNLS: 5[0 TOJ N/DDT ARM CONTROL=H] CA
From TNLS: G/C TOJ D/DTJ) CE

After enarling tne centrol-h mecnanism, NDDT is initially
entered bty tyrinz in controli-h at any time. NDDT will
respond wWith its ccrmmand nearald character (>), indicating
that NDDET 1s ready to acceot a command. Control remanins
in NDDT until tne user leaves via the CONTINUE or GO TO
commands., The CONTINUE command is normally given after

1l

5f1
5fla

5210
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setiing rreakpeoints, replacing procecures, ete, and if NDDT
was enterea via a control=h interrupt, control will return
to the LNLS/TKNLS systenm, . : . 5f£2

NDD? adaress expressicns cg
The formsl SNF syntax for ada+dress expressions is given

pelovw, Operalors are evaluatedq left to rightv with no
nierarcry, srace is escuivalent to the addition operator

(+). 5gl

Se2

{adGrexp> 2= <term> -} <addrexp> <op> <termd 5¢3

(termd t:1= {sympol> | <constant> _ Sel

{constant) t:= <normalconst> | <halfwordconst> 5¢5
<nofmalconst> t:= <octal digit> | <normalconst> <octal

digito ' . 5g6

{ = {nornalconst> » ’ © 5g7

<halfworoconstd> 3= <norma1cdnst>,,<normalconst> Sg8

octal digit> tts= 0 L X1 21 3 i b 1 51617 ’539

<op> 12 SP L 4 L = | %1/ ' 5g10

: , . 5gll

NDDT sympol conflictis Eh

when user vrcgrans are being compiled and depugged, it is
often convenient to be able to renlace an existing routine
bY a new version of some the same routine, Some method of
nahie qQuUalification 1s required to distinguish petween new
and ¢lé occurrences of the same synool, An escape
mechanisr is built into NDOUT which allows this. Any symbol
preccecdec bty the charactel semi=colon {;) 1is assumea to be
refer %0 an old occurrence of the symbol, The semi=colon
has the effect cf cisabline the sympol table marking
mechanism for the followines gymbol, causing it to be
identifiea in tne "ola" section of the symbol table. 5hl

EXanmple use of the svnbel escape code ' 5h2
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Suprose an =2xisting rou*ine naned TkST is to be replaced

by .2 new version of the samMe routine for chechout

purvores, [nhe ~NDDT PROCEDURE REFLACE command can be

used as focllows: th2a

P{FCCFDULFT) R{EPLACE J ;TZST [BY] TEST Ca gh2al

In this exarpie the exXisting procedure namea TEST is
replacec bY a new version having the same nane, sn2p

i3
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