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This is a prelininary edition of the soon to be released NDDT 
debugginb syste~. Your comments and sug~estions are appreciated. 
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INTPODUCTION 
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(docnlsnddt,@173) 

(docnlsnddt,@189) 

(docnisnadt,@231) 

A new version of the NDDT system is being released in 
stages. 

NDDT is a symbolic debugging routine for LlC programs 
written for t~e NLS systen. I~ is aesi~ned to be easy to 
use, relievin~ t~e pro~rarnMer from. tne typical ~where am I 
now" syndro~e of some debuggers. This document provides a 
descript1on oi tne features currently implemented and 
supposedly worKiag as advertised. This document Will be 
kept current and snould serve as a NbDT user's guide. 
several ~dctional features are implementeo in various 
stages of oeve109ment, but users are cautioned against 
"Playing" with ~nem until their descriP~ions appear in this 
dOcurr.ent. your comments and suggestions are of course 
encouraged and rnost welcome. 

NDDT COMMANDS 

All commands to NDDT consist of single .upper or lower case 
~haracters or sequences of single characters. 

Most commands ~re terminated with ~ CA or CR which may 
aPPe~r interchar.gably. NDDT ecnos the full text of eacn 
command a~lowin~ ~he user to veriiY his command state. A 
co111m.nd ma.y be aoor~ed prior to coMpletion bY typing in CD 
or RUBOUT. 

KEYWORD COMmands 

E&Ch ~eyworj command defines a parse submode for NDDT 
and est~blisnes the legal context for subsequent comMand 
input. 
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BREAKPOINT commands SdkC 

The breakooin~ comman~s allow the se~ting, clearing. 
and printing of breakpoints. dreakpoints may be · 
unconditional, or may oe conditioned by a relational 
expres$ion or boolean crocedure invocation. 
BreaKpoints are numoeted oy NDDT beginning with zero 
and theY may oe referenced bY this number or by their 
breakpoint address. Sdhcl 

The formal syntax of the command is: 5dhc2 

B(REAKPOINT] 5d4c2a 

C[LEAR} 5d4c2al 

A(LLJ CA - clear all breakpoints now in 
effect 

num CA - clear only the indicated 
breakpoint 

P{RINT} 

CA 
effect 

- print all breakpoints now in 

num CA - print only the indicated 
breaKpoint 

S(ET} (addrexp> 

CA 

c. 

- set unconditional bkpt 

C(ALLJ <procname> CA 

• the named procedure is execut~d at 
the breakpoint aOdress. art~ the 
bre~kpoint is taken if the procedure 

Sd4c2alb 

5d4c2a2 

. 
Sd4c2a2b 

5d4c2a3 

5d4c2a3a 

Sd4c2a)b 

Sd4c2a3bl 

returns TRUE. Sd4c2a3bla 

R(EPLACES EREAKEOINT:J num CA Sd~c2a3b2 

- the specified breakpoint replaces a 
previous breakpoint. Sdkc2a3b2a 

2 
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T(ESTJ <addrexp> <relationop) <constexp> 
CA 5d4c2a3b3 

- the contents of the cell identified 
by the address expression ~s compared 
to the constant eApression when 
control nasses through the breakpoint 
location. If the relation is TRUE 
then the breakpoint is executed~ Sa4c2a3b3a 

The relational opeator may be any one 
of.the following: (=,#.<,>,<=,>=). 5d4c2aJbJb 

CONTINU~ command 

~he CONTINUE command is used to proceed from a 
breakpoint and to return ~o NLS after entering NDDT 
via the control-H trap. 

The syntax is: 

C(ONTINUEJ CA - continue interrupted execution 

Sd4dl 

5d4d2 

Sd~d2b 
DEFINE co~mands Sd~e 

The jefine command is used to create a new DDT 
symoo1 1 or alter tne value of any previously defined 
DDT sy~bol, includin~ those created both by user~ and 
conpilers. Th~ comman1 has two mode flavors, NEW and 
OLt for creatin~ new symbols and redefining old 
symbols respectively. 5~4el 

Note that th~ mark stack must not be empty in order 
for ~here to be space for new symbols to be defined. 
If tnere are no entries in the mark stack, the user 
may define one using the MARK command (i.e, M[AHK 
SY~BOL TABLE} S(ET ATJ <newblockname> CA). 5d4e2 

symbols defined with this comman~ have a global 
scope, a~d may be used to satisfy exte~nal references 
!or LlO user pro~ram compilations. Sd4e3 

The syntax of the co~mand isz Sd4e4 
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DtEFINE} Sdheha 

~(EW} (symbol> CA <enterexp) CA SdkekaY 

O[LD} (symbol> CA <enterexp> CA Sd4e4a2 

Sdke•al 
FI~D eo~mAnd S~hf 

The FIND commad provides ~ mechanism tor bounded and 
mas~ed wore content searcnes. A word value, mask 
value, and aaaress limits are specified, and the 
specified range is se~rche~ !or a maske1 equality 
with the s~eciiied value. The address and contents 
of e~ch word Which match are printed out. If a mask 
is not specifie~, then a mask of 36M (all ones) is 
assu~ed. Sd4fl 

A!ter entering all of the requested information, an 
additional CA is required !or validation of the 
conmana. 

The syntax is: 

F(IND CONTENT:) <enterexp) CA (MASKED BY:} 

Sdhf2 

Sd4f 3 

<enterexp> CA Sd4f 3a 

{LOwER ADD~ESS:) <addrexp> CA (UPPER ADDRESS:} 
(addrexp> CA Sd4f3b 

{OK} CA Sdkf3c 

The syntax of the <enterexp> includes PDPlO 
instruction forms as well as all address expressions. 5d4f4 

Sdkf 5 
GOTO co~mand Sdhg 

The GOTO coffirnand provi~es the capability for 
uncondi~ional transfer to a specified location. Note 
that it is the users responsibility to provide a 
return p~tn to the system (~REAKPOINT) if desired, as 
tne GOTO mechanism is a uncontrolled transfer. Sd~gl 

G(O TO} (adctrexp> CA • jump to the specified 
location 

4 
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MARK co~m~n1s 

ThP ~ARK co~~an~s allows the user to .control the 
se~r~hin~ of the DDf symbol table. A symbol ·table 
mirk stack is ~aintained bY NDDT and it controls ~he 
lookup process for identifying symbols used bY NDDT.· 
En~rlFS in ti11~ stac~ are names of symbol table 
blocks c~rr~spcndin~ to LlO FILES or user PROGRAMS. 
When a u~~r program is co~piled, its name defines a 
block in ~ne dd~ svn1001 table, ano this name is 
autoffiatically olaceti at ~he top of the mark stack. 
Local &s well as global symbols are known for blocks 
in the m~r~ stacK only. Sd4hl 

The ~ARK coMmand allows block~·to be added to and 
~eletect fro~ the ~ark stack, and its current contents 
may oe Printed out. · 5d4h2 

The syntax of the command is as follows: Sd4h3 

M(AiK SYMBOL TABLE:) Sd4h)a 

CfLEAR BLOCK} (blOckname>~ CA - remove block 
from stack Sd4h3al 

P[RINT CONTENTS CF STACK} CA - prints current 
contents Sd4h3a2 

S(ET AT:} (blockname> CA 
to stack 

PROCEDURE com~ands 

- add block name 

The PROC~DURE coMmanct allows a specified procedure 
replace an existing one or allows a speci!ieo. 
procedure to be called. 

A backup facility is provided to re-institute the 
original procedure in place of any replaced. 

The co~mand syntax looks like: 

P(P.OCEDURE) 

Bf ACK UP TOJ <procname> CA - re-institute the 
n~med proc. 

5 

Sd•bla4 
Sdhi 

to 

Sd4il 

Sd412 

Sd413 

5d413a 

Sd413al 
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Clall} <procna~e> 

CA call named routine - ~no arguments 

.Sdh.i3a2 

Sdhi3a2a 
I 

(expl, ••• ) CA~ call the proc with an 
:i r g u r,1 en t l i s t Sdhi.3a2b 

- the na~es procedure is called, passin~ 
a paraNeter list if specified, and the 
return v~1ue is typed out. A single 
ch~racter string literal may be passed to 
a orocedure by enclosing the string text 
in.dou~le ouotes ("lit"). 5d4i3a2bl 

R[EPLAC~ PROCEDURE} (ol~procname> {BY} 
<neworocn~me> CA 

- the <oloprocedure> is replaced 9Y a 
<newprocecture> so that any calls on the old 
one go instead to the new one. The old 
procedure name is saved in a list and may be 

5dh.i.3a3 · 

restor~d by the B{ACKUP TOJ option. 5d413aJa 

Sd4i3a3b 
RECOHD cornmRnd Sd4j 

The RECO~J com~and is used to position the internal 
NDDT recora pointer ~o sone LlO record definition. 
sutsequent SriOW RECOaD commands utilize the current 
record definition as set by this command. SdhJl 

The synt~x of this coM~and is: Sd4j2 

R{F,COrtD POINTER SET TO:} name CA Sd4j2a 

where NaMe is the name of some LlO PECORD. Note 
tha~ it may be nece~sary to use the MARk command 
to make local records known to the NDUT system. Sdhj2b 

Sdlt.j2c 
SHOW COMManns Sd~k 

The SHO~ comcan1s open a cell for inspection and/or 
modification bY NDbT. At any time a sin~le address 
v•lue is known as the current location, and the show 

6 
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ccr~and or'any of its subcommands manipulate the 
.current, loc<'.l. ti on. Sdb.kl 

The ~ode specification on this command refers to the 
r.o~e cf the trinted cutPut. and if set, remains in 
e1iect u~~il cha~~ed bv a new mode specification. 
The tyr)e sr;eci fie at.ion is used. to 1eterrr!ine how the 
currentr luca tio.1 is to be used for genera ting the 
~rin~ed cu~~ut. If ~he assi~nment option (~) is 
used, the the curren~ eonte~ts of the entity are 
printea ~nd then replaced by the new value. Sd4k2 

The syntax of the SHOW comnand is: 5~4k3 

S[HOWJ <type> <showbody) Sdhk3~ . 

(type> - if given, se~s the current.entity type 
Sc.U..1<3al 

L(OCATIONJ - type is a memory location 5d4k3al~ 

R(ECORD} - type is a LlO record 

S(TRINGJ - ty~e is a NLS string 

<showbody> - main boay of the command 

<saddrexp> <terminator> 

<reladdrexp> 

(terminator> 

Where the preceedin~ syntactic forms are defined 

Sd4k3alb 

Sd4k3alc 

5d4kJa2 

Sd4k3a2a 

.5dh.k3a2b 

Sc141<: 3a.2c 

Sdli.k3a3 

as: Sdhk3b 

<s~ddrexp> - sets the current loc. to (saddrexp> 5dhklc 

::= <addrexp> 1 <saddrexp> • <LlOrecordfield> 5d4kJcl 

<reladdreYp) - relative audressing. sets current 
loc. Sd4k3d 

·• show preceecting entity 

LF - show next entity 

7 
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N(KXT} - show next entity 

TAB - set current loc to addre~s field of 
current loc. 

<terminator> - ter~inates the show command 

CA - show current location in current mode 

<moaespec> - if ~iven •. sets new mode 
specification 

SdhK3e 

.SC14k3el 

.Sd4k3e2 

o. 
N(UMERICJ - set mode to numeric 

S[YMBOLICJ - set mode to symbolic 

T{EXTJ • set mode to text mode 

Sd4k.3e2a 

5d4k3e2al 

5d4k3e2a2 

Sd4k3e2a3 

+- <enterexp> 
instruction 

• <addrexp> or PDPlO 

- changes the contents of the current 
location. 

- if the current location is a string, 
then a literal stri~~ is typed in, w~ich 
replaces the current contents of the 

Sc14k.3e3 

Sd4k3e3a 

string. Sd4k3eJal 

Modifying fields within records 

All record fields are tre~ted a~ unsigned integer 
v~1ues. and the contents of any record field may 
be inspected/moai!ied using the qualified form o! 
the <saddrexp> with the SHOW LOCATION command. 

Example: 

Assurr.e the existenc~ of the following LlO recor~ 
template for the ~e!inition PDPlO instruction 
format: 

(inst) RECORD % PDPlO instruction format % 

b 

Sd4kha 

SdhklLb 
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a·d~rlO (l8J, % address field % Sd.hklJ.cla 

inctexl0(4J, 3 inoex reg % Sd4kh.clb 

i:idirlO{l], % indirect bit % 5d4khclc 

RCCUrnl0[4J, % accumulator reg % 5dhk4cld 

op co a 1o·c9 J ; % instruction opcode % 5d4l<4cle 

sunpose we wish ~o change the accumulator field of 
an ins~ruction at location TEST+31 from Al to A3. 
The followin~ NDDT conmand cou1a be uset (the info 
ecnoed oy NDDT is in brac~e~s): Sdhkhd 

S{HO~} L{OCATION] TEST+Jl.accumlo~ (Al ~1 A3 CA 
Sdla.Jc~dl 

SdkkJ&.d2 
TRACL command Sdh.l 

_The fRACF comrn~na is used to record each time control 
passes tnrougn a particular location. Every time 
control ~asses throuih an active trace location, that 
!act is noted bY typin? out the ~a~ress o! the 
location· being traceJ. The syntax of the command is: Sdhll 

T{HAGE LOCATION} <addrexp> CA 5dhlla 

Sdkllb 
VALUE corrimand · Sd4m 

The VALUE command is used to sho~ the value of an 
adcresa expression. The current typeout mode may 
also be set oy tnis command. Sd4ml 

The syntax is: Sd4m2 

V[ALUE OF} (adorexp) Sdhm2a 

CA 
mode 

- ~rint value in current typeout 

<modespec> CA - change typeout mo~e, then print 

S'14'1M2a.l 

value Sd4m2a2 

Sdkm2&3 

9 



CFD 2l-DEC•72 17:57 134~5 
NDDT Symoolic Debugger User's Guide 

special cn~racter comnands SdS 

The special character com~ands are intended to allow 
high user inter~c~ion rates for comruonlY used functions 
bY co~pres3j.n~ tn~ com~~nn syntax to a sinple character. 
The = c o '.i m ::i. n 11 is used to t ~,, p e o ll t "!'\ e contents of the 
c urrer, t ioc a. tior1 in numeric ~11ode without ch a.ngin g the 
currert ;.ca~ specification, ana tne other co~mands are 
really zubco~~anos of ihe SHO~ co~Mand and are pr6cessed 
exac~ly ~~ if they had been preceetied oY the command 
S{Hu~J. SdSa 

The commands are: SdSal 

= snow current location in numeric typout 

~ Assign a value to current location 

t Show previous location 

LJ:i' Srlow next loca. tion 

TAB Show ~ocation addressed by curren~ location 

Bui1t in ~DtT symbols 

A certain oet of symbols are built in t6 NDDT and ar~ 
reco~nized in auaress expressions. These symbols and there 
significance are e~plained below. 

NDDT syr.ibols 

M f ram~ base register 

s frame top register 

RP record pointer register 

Al regis1'er Al 

A.2 register A2 

register A4 

lO 

5d5ala 

Sd.Salb 

.Sc1Salc 

5d5ald 

Sd5a.le 

.SdSalf 
.Se 

Sel 

Se2 

Se2a 

Se2b 

Se2c 

Se2d 

Se2e 

Se2f 

Se2g 
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Rl. 

R2 

R3 

H4 

FRA!".E 

F 

P.ET 

SIG 

MAtiK 

PARMS 

p 

LOCALS 

L 

TOP 

BAS:tl. 

register f~2 

register R3 

refrister Rh. 

c~rrent stack frame description 

current stacK frame description 

current stack !ra~e return address 

current stack frame signal location 

current ~tack fra~e mark locatiori 

current stack frame parameters 

current stack frame parameters 

current stack frame LOCALS 

same a.s LOCALS 

top stack frame in procedure stack 

fir~t stack frame in procedure stack 

Using NDDT from DNLS/TNLS 

NDDT is entere~ via a control-h interrupt in both DNLS and 
TNLS. The com~~~as for enabling this interrupt mechanism 
are slightly dif!~re~t in eacn system. Tney are: 

FroM DNLS: G(O TO} N[DDT ARM CONTROL-HJ CA 

From TNLS: G[O TO) D[DT} OR 

After enaoling tne ccntrol·h mecnanism, NDDT is initially 
entered hy tYPin~ in 6ontrol-h at any ti~e. NDDT will 
resp0n~ w1~h its conmand he~rald character ()), inGicatin~ 
th~t NDDT 1~ ready to acceot a comnand. control· remanins 
:i.n NIJ:U'l' until the user iea.ves via. the CONTINUE or GO TO 
co~~ands. The CONTI~U£ co~m~nd is nor~allY given after 

11 
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Se2o 
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set~in~ ~reakPoints, replacin~ procccures. etc, and if NDDT 
was entereo via a control-h interrupt, control will return 
to the l.d-. r,.; I n;Ls sys tern. Sf2· 

NDDT accresP expressions Sg 

The for~al ~~F syntax for ~61ress expressions is given 
below. Cpcr~~orG ~re evaluated left to ri~h~ with no 
nier~rcr.y, 3r.ace is eouivalent to the addition operator 
<+>. Scl 

(a.dc..rexp> . . -..... <term),1 <aadrexp> <op> <term> 

<terr~> .. -.. - ~syr11bol> 1 <constant> 

(constant> .. -.. - <norrria.lconst> <halfwordconst> 

<norr.•a.lc ons t> . . -.. - <octal ·di$!;i t> 1 <normalconst> <octal 
dilit> 

l - <norma1const> 

(halfworoconst> ::= <normalconst>,,<normalconst> 

(octal digit> ::= o 1 l l 2 1 3 1 4 1 5 1 6 I 7 

(op> ::=SP l + l - l * 1 I 

Sc6 

. Sg7 

Sr;B 

Sc9 

SglO 

Sell 
NDDT syMbol conflicts Sh 

when user µro~rams are being compiled and debu~ged, it is 
often conver.ient to be able to reola.ce an existing routine 
bY a new versi~n of some the same routine. some method of 
name qualification is requir~d to distinguish between new 
and o:a eccurrences of the s~me symbol. An escape 
Mechanis~ is built into NDJT Which allows this~ AnY symbol 
rireceedeG ty the character semi-colon (;) is assumea to be 
refer to an old occurrence of the symbol. The semi-co1on 
has ~he Pffect cf oisablin~ the sy~bol taole marking 
~echanism for the followin~ symbol, causing it to be 
ie1entifi~'j ir. the "ola" section or the symbol table. Shl 

EXanple use of the symb~l escape code Sh2 

l2 
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supyose an ~xiEting rou~ine naned TBST is to be replaced 
by .a ne~ version of the s~Me routine for chechout 
purpofes. r~~ ~DDT PROCEDURE REFLACE command can be 
u~ea as fcllnw~: Sh2a 

~(FCC~~u~~J R{£PLACi j ;TEST /BY} TEST CA Sh2al 

rn this exa~ple ~he existin~ procedure nanea TEST is 
re~lace~ by a new version having the sa~e name. Sh2D 
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