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75 Byte-level File Editor

The utility program Patch (PATCH.CODE on the utilities disk) is
used to view and alter the contents of a disk file, Files are
addressed as a series of S512-byte blocks; the contents of each
block «can be displayed on the console either in hex format or as a
mixture of hex and ASCII characters. The contents of a displayed
bicck can he modified by moving the cursor to the desired position,
typing in the new data, and writing the modified block back to
disk, Patch can examine and modify text and code file information;
hecause it 15 8 low-level utility, it is generally avoided by users
who are not extremely curious or desperate.

7.5.0 Using Fatch
X{ecute PATCH, The following promptline appears:

Patch [HOJ: F(ile, @Q(uit
Qluit exits Patch; Flile generates the prompt:

Filename: <cr for unit i/o>
Enter the name of the file to be edited, Patch expects complete
file namesy suffixes are required., Specifying a disk file limits
Patch to the blocks used by the file, Elocks are referenced by
relative block number {(e.g., first block in the file is block 0).
Typing +«<return> generates this prompt:

Unit to patch [4,5,9.,.12]:
Type the rnumber corresponding to the unit containming the disk to be
examined (note - typing "“0" exits the prompt)., Specifying a disk
unit aliows Patch to access all blocks on the mounted disk., Blocks
are referenced by absolute block rnumber (e.g., the first block on

the disk is block 0).

Whern ei1ther a file name or a unit number has been entered, the
original prompt reappears with an added command:

Patch [HO1: Glet, F(ile, Qfuit

Glet generates the prompt:

ELOCK:
A  block number is enterede. The specified block is read into .
memory; it becomes the current block, The current block is

affected oniy by G(et and the Alter commands. Patch maintains only
one current hlocgk.

NOTE -~ No range checking is provided on block riumbers. If a block

number is out of range, Patch accepts the command, but does not
charige the current block.
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Wherr a current block exists, the original prompt reappears with two
new commands:
Patch [HOJl: G(et, H(ex, M(ixed, F(ile, Qfuit
H(ex displays the contents of the current block in hexadecimal
characters, M(ixed attempts to display the block in ASCII charac-
tersy bytes not containing valid ASCII characters are displayed in

hex.

H(ex and M(ixed generate the following prompt after displaying the
current block: .

Alter: pad vector 1,5,3,0 0,.F hex characters, S(tuFF,IQ(uit
The cursor is initially positioned at the first byte in the block;
the vector Keys and space bar control its movement, Typing a hex
character changes the character at the current cursor position.
NOTE - The promptline commands "1,5,3,0" are obsolete and unimple-
merited; they should have bheen removed by Western Digital a long

time ago.

S(tuff 1is used to set a series of bytes to the same value. The
following prompt appears:

Stuff for how many bytes:

Eriter a number (betweernn 0 and 3512, depending on the current cursor
position), The next prompt is:

Fill with what hex pair:
Eriter two hex characters.,

Starting at the current cursor position, Patch assigns ihe speci-

fied value to the number of bytes indicated, and updates the
display.,
NOTE - a <return: is not required after the hex pair is entered.

Patch starts stuffing immediately after the second hex character is
typed. .

WAENING - The system may crash if S(tuff is asked to change more
bytes than are displayed between the cursor and the end of the
current block, DO NOT stuff past the displayed bytes.

In Alter mode, Qluit redisplays the original Patch prompt with an
added command: :

Patch [HOJ: G(et, P(ut, H{ex, M(ixed, Flile, Q(uit
Plut writes the current block to its proper disk location, It is

not possible to write the current block to any other disk block
than the one it was read from,
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P+6 Code File Disassembly

The utility program Disassembler (DISASM.CODE on the utilities
disk) i used to display the contents of a code file in symbolic
form, The information available includes:

1) The number of code segments in the file,
2V The symbolic name of each code segment.,
3) The riumber of procedures in a code segment.

4) Symbolic displays of a procedure’s code and cornstant data.

NOTE - The disassembler uncovers many details of the UCSD Pascal
implementation; therefore, much of the terminoleogy used to describe
its output is not defined in this manual, See the Architecture
Guide for a definition of the foliowing terms: P-code, constant

pools, ewit ic’ s, data segments, procedure bodies, and code .
segments,

NOTE - If a code file contains a program having library references,
the disassembler can display the referenced library routines onily
i1f the code file has been linked.
Y.4.0 Using Disassembler
X(ecute DISASM., After a few seconds, the following prompt appears:
input file:
The input file name does not require a suffix (if the disassembler
cannot openn the file by appending ".CODE", it trys again sans
suffix), Typing only a <return’* exits the disassembler.
The next prompt is:
listing file:
The list file name requires a ",TEXT" suffix if the listing is sent

to a disk file., Typing "#1:" or "console:r” directs the listing to
the console. Typing only a <returri> exits the disassembler,
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The Segment Guide appears next; its prompt is:
Segment Guide: A(11l, #(of segment, Q(uit

Below this prompt is a table displaying the followirng information
for each code segment in the file: segment name, segment number,
and rnumber of procedures.

At the bottom of the Segment Guide is the prompt:

Segment:
A(l]l generates a disassembled listing of every procedure 1in every
code segment in the code file, Qfuit exits the disassembler.

Typing ore of the segment numbers dispiayed in the Segment GCuide.
sends the wuser into the Procedure Guide for the specified code

segment:

Procedure Guide: A(l1, #(of procedure, Q{(uit
Below this prompt, the disassembler indicates the number of
procedures in the current code segment. Procedures are addressed
by their procedure number (range for a given segment is 1| to {procs
in seg>).,
At the bottom of the Procedure Guide is the prompt:

Procedure:
A(ll generates a disassembled listing of every procedure in the
current code segment, Q(uit exits the Procedure Guide and reenters
the Segment Guide. Typing a procedure rnumber generates a disassem-
bled listing of the corresponding procedure; when the listing 1is
complete, the following prompt appears:

press spacebar to continue, ..

Typing <space’ reenters the Procedure Guide.
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Example of a disassembled listing:

Here 1s the sampie program:
program examples;
procedure target;

var i, integery
5  string;

beqgin
i = 13
Jg = 183
if 1 = j then
s = “right’
else
s 1= ‘wronhg i
end;
begin
target;y
end,

Here is a disassembled listing of procedure "target”:

SEGMENT= | PROCEDURE= 2 BLOCk= 1 BLOCK OFFSET= 2
CONSTANT POOL: '

Tl 0372, ri! 6967.ig! 6874, ht! 0577, w! 726F.ro! 6E67.ng!

EXIT IC: 0031 DATA SEGMENT SIZE: 002B
block # 1 offset in block= 18
SEG PROC OFFSET HEX CODE

1 2 0(000): SLDC 1 01

1 2 1(001): STL 2 A402

1 2 3(003) SLDC 18 12

1 2 4(004): STL i A401

1 2 6(006): SLDL 2 21

1 2 7(007) SLLDL 1 20

1 2 8(008): GEQI B3

i 2 3(009): FJP 22 D40B

1 2 11(00B): LLA 3 8403

1 2 13(00D) LCA i 8201

1 2 15(00F): LLDCE 80 8050

1 2 170011 CXG ASSICN 940311
1 2 20¢(014): UJP - 31 8A09

i 2 22001602 LLA 3 8403

1 2 24(018): LCA 4 8204

13 2 26 (01A): LDCE 80 8050

1 2 28(01C): CXG ASSIGN 940311
1 2 31(01F): RPU 43 962E
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BLOCK and BLOCEK OFFSET respectively indicate the block number and
byte offset of the procedure body in the code file,

The constant pool is displayed only if it exists, The number at
the start of each line of constant pool data indicates the
pool-relative word offset of the first word on the line. Each word
of constant data is displayed in hex;y if it exists, the ASCII
representation is printed alongside.

EXITIC is a decimal value displaying a code-relative bhyte offset.
DATA SEGMENT SIZE is a hex value indicating the number of words in
the local data segment.

The "block #" and "offset in block" fields deriote the beginning of
the procedure code in the file,

Procedure code offsets are given in hex and in decimal. P-code
mhnemonics and their hex eqgiuvalents are displayed for each instruc-
tion. System calls are recognizable by the substitution of a
system call ‘s procedure name for its segment and procedure number;
this helps the user match the code in the dis-assembled listing
with source statements in the corresponding program ltisting,
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7+7 Frinter Spooler

The utility program Printer (PRINTER.CODE on the wutilities disk)
starts the printer spooler, which writes text files to an 1/0

device concurrently with riormal system operation., The spooler
allows users to edit, compile, and run programs while text files
are being printed on the line printer, The printer spooler is a

background task that executes while the system is suspended (e.,qg.
waiting at a promptliine), Printer is described in section 9.7.,0.
The utility program Spoolgen (SPOOLGEN.CODE on the utilities disk)
removes the printer spocler from the system, freeing up 400 words
of memory for situations where the extra memory is needed more than
the spooler is, Spoolgen is described in section 9.7.1.

Y.7.0 Using Frinter

X{ecute PRINTER, The following prompt appears:
What 1s the output unit (0,1, <online units>)?

1o where <online units: is a list of wunit numbers for all online
serial units (1 is the console unit), Typing "0" exits Printer.
Typing any other number designates the corresponding unit as the
output unit,

The next prompt is:
File to print?

File names in Printer have the following form:

(\N]<filename>

A_"\" preceding the file name indicates that the file is printed
without pagination; otherwise, all files are paginated (at &0 lines
per page).

Up to three files may be queued for printing; the file rname prompt
reappears after each file name is typed in. Typing only <return?
to the file name prompt indicates that rno more files are to be
Queued for printing; Printer then terminates. '

NOTE - Printer has the following restrictions:

A) Files queued for printing must not be modified, moved, or
removed until they are finished printingy the same restric-
tions apply to the disk volumes containing them. Be wary of
K{runch., The best way to avoid problems of this nature is to
move files to an unused online disk volume before printing
them.

B) The output device used by the spooler should not be accessed
by the system until the spooler is finished,
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C) If the output unit is unit 8, and the printer operates at a
different baud rate than the terminal, then Printer loses its
concurrent capabilities. The system prompt reappears during
printing, but the system does rot accept any commands until
all printing is finished. This restriction is imposed by the
hardware; see the Hardware User’'s Manual for details.,

?+.7.1 Using Spoolgen
Xtecute SPOOLGEN., The following message appears:
The printer spooler is currently <spoolstéte>.
v+v  wWhere <{spoolstate’ is "ENAELED" or "DISABLED".
The following prompt then appears:

Do you wish to ENABLE or DISABLE it (E/D) 7

Typing "E" enables the spooler, Typing "D" disables it, Typing
{escape’ exits Spoolgen. :

NOTE - The system must then be rebooted to acutally enable or
disabhle the spooler.

Spoolgen modifies a parameter stored in SYSTEM.MISCINFO. When the

system is booted, the parameter value is checked, It spooling is
enabled, the spocler 1is allocated 400 words of memory, and is
available for use; otherwise, the memory is not allocated, and the
spooler displays the message "queue full” when executed.
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2.8 Calculator

The utility program - Calc (CALC.CODE on the utilities disk) simu-
lates a desktop calculator.

¥.8.0 Using Calc

Xtecute CALC, The following prompt appears:

Calc expects a one-line expression in algebraic form as a response.
Up to 25 different variahles are available. Variable names are
significant only to eight case-insensitive characters. Variables
having a value may he used as constants, Two predefined variables
are Pl (3,141593) and E (2.718282).

The remainder operator (specified by the dyadic operator "\")
rounds its result to an integer,

WARNING - Because the remainder operator is based on Pascal ' s MOD
operator, it should not be used with negative arguments.

Arguments of the factorial function (farm: FAC(x)) are rounded to
integer values;y; all arguments X 1 (0 <= X <= 33) cause the
erpression to be rejected.

The uparrow is used for exponentiation (form: x"y)., The result is
calculated wusing the formula: e ™ y Inm (x); operands must bhe

positive or the expression is rejected.

The predefined variable LASTX is always assigned the value of the
previous correct expression.

Arquments of the trigonometric functions are expected to he in
radians., Degree-to-radian conversion 1s accomplished with the
formula: RADANGLE = (PI/180) % DEGANGLE.

Calc generates an execution error if an overflow or underflow
occurs, I# this happens, all user-assigned variables and their
values are lost,

Typing <{return> in respanse to a prompt exits Calc,
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Example of a Calc session:
-» Pl
3,14159
2,71828

-» A = (FAC(3)/2)
3.00000

->r 3 + 6
9.00000

- A + 6
9,00000

-y Lreturn’;
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BOoONOU WK - O

P P
- O

—
M

13
14
15
16
17
18

Appendices
I/0 RESULTS

No error

Bad Block, Parity error (CRC)

Bad Unit Number

Bad Mode, Illegal operation

Undefined hardware error

Lost unit, Unit is no longer on-line

Lost file, File is no longer in directory
Bad Title, Illegal file name

No room, insufficient space

No unit, No such volume on line

No file, No such file on volume

Duplicate file

Not closed, attempt to oper an open file

Not open, attempt to access a closed file
Bad format, error in reading real or integer
Ring buffer overfliow

Write Protect; attempted write to protected diskK
Iltegal blockK number

Illtegal buffer address
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. APPENDIX Bz EXECUTIONM ERRORS

System error

Invailid index, value out of range
No segment, bad code file

Exit from uncalled procedure
Stack overfiow

Integer overfiow

Divide by zero

Invalid memory reference <bus timed out>
User Break

System 1/0 error

User 1/0 error

Unimplemented instruction
Floating Point math error

String too long

WOoONNU&EWON—O

— -
- O

—
rJ

-

—
o
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AFFENDIX C: I/0 UNIT ASSIGNMENTS

‘This section describes the hardware devices assigned to the
system’'s physical unit nrumbers, The operating system contains
software drivers to support 1/0 to the indicated devices, GSee the
Hardware User 's Manual for details on the devices listed below,
Physical units are described in section 2.1,2, The Programmer s
Marnual describes Unit 1/0 operations.

Unit Number PDR-3 Device Assignment

1 Console port (echo)

2 Console port (no echo)

3 unassigned

4 Floppy Drive 0

S Floppy Drive 1

6 LPV-11 (FFAO hex) parallel printer
7 unassigned

e serial printer port

9 RP-02 (FEE4 hex) Logical Disk 0
10 RP-02 (FEE4 hex) Logical Disk 1
11 RP-02 (FEE4 hex) Logical Disk 2
12 RP-02 (FEE4 hex) Logical Disk 3
13 DLV-11J (FEAQO hex) Port 0 Input
14 DLV-11J (FEAO hex) Port 0 Qutput
15 DLV-11d (FEA4 hex) Port 1| Input
16 DLV-11J (FEA4 hex) Port 1 Output
17 DLV-11J (FEA8 hex) Port 2 Input
i8 DLV-11J (FEA& hex) Port 2 Output
19 DLV-11J (FERBR8 hex) Port 3 Input

2 DLV-11J (FER8 hex) Port 3 Output
128 Keyhoard Type-Ahead Buffer (write only)
129 Fast console output

NOTE - Hex numbers displayed with I/0 device names indicate the
memory address used to communicate with the device,

-NOTE - The assignments shown here may change'in future versions of
the system.
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APFENDIX Dz COFMPILER SYNTAX ERRORS

SNMOU s WM -

SWN=oWOWONNINLEDON—-OWOVR
s 20 S8 84 4e B0 S0 85 #s A4 #F W4 68 6 U6 A4 98 VS U8 S5 D6 44 ¢4 o4

= O
i wr s

o
w

Error in simple type
Identifier expected
‘PROCRAM’ expected
‘) expected

‘1 expected

Illegal symbol

Error in parameter list .
‘OF° expected

“{° expected

Error in type

‘[’ expected

"1’ expected

"END’ expected

"3’ expected

Integer expected

‘=" expected

“BEGIN' expected

Error in declaration part
Error in <{field-list:

‘v’ expected

‘#° expected

‘"Interface’ expected
‘Implementation’ expected
‘Unit’ expected ‘

Error in constant

“1=7 expected

"THEN® expected

"UNTIL® expected

‘DO expected )
‘TO" or "DOWNTO’® expected in for statement
*1F’ expected '
"FILE" expected o _

Error in <factor> (bad expression)
Error in variable C

Must be semaphore

Must be processid .

Identifier declared twice

Low bound exceeds high bound

ldentifier is not of the approprxate c!ass
Undeclared identifier

Sign not allowed

Number expected

Incompatible subrarnge types

File not allowed here

Type must not be real

<{tagfield> type must be scalar or subrange
Incompatible with {tagfield> part

Index type must not be real

Index type must be a scalar or a subrange

Ease type must not be real

Pase type must be a scalar or a subrange_
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116 Error in type of stamdard procedure parameter

117 Unsatisfied forward reference

112y Forward reference type identifier in variable declaration
1193: RPe-specified params not O for a forward declared procedure
120 Function result type must ba scalar, subrange or pointer
121y File value parameter not allowed

122 Forward declared function result type can’'t be re-specified
1237 Missing result type im function declaration
124 F-format for reals onmly

125: Error in type of standard funmction parameter
26 Number of parameters doeg not agree with declaration
127: Illega! parameter suhstitution

128: Result type dogs not agree with declarat;on
129 Type confiict of operands

1307 Expression 15 not of set type

131: Tests on equality allaowed only

1232y Strict inclusign rnot allowed

133: File comparison not allowed

124 Illegal type of operangd(s)

135: Type of operand must he hoolean

136: Set element type must he scalar or subrange
137: Get eiement types must he compatible

138: Type of variahle is rniot array

139: Index type is rpt compatible with the declaration
140: Type of variable is not record

i41: Tvpe of variable mugt be fiile or pointer

1427 Illegal parameter gubstitution

143 Illegal tvpe of loaop ¢ontrol variahie

144: Illegal type of expression

145 Type conflict

146: Asgsigrment of files rot allowed

147: Label type incompatihle with selecting expression
148: Subrange bounds mpst be scalar

149: Index type must be integer

130: Assigrment to standard function is not allowed
191y Assignment to formai function is not allowed
132 No such field in this record

133: Type error in read

1534: Actual parameter must be a variable

193: Control variable cannot be formpl or non-local
1%6: Multidefined case |abel

157 Too many cases 1m case statement

158: No such variant in this record

159: Real or strimg tagfields not allowed

160:  Previous declaration was not forward

161: Again forward dec¢lared

162: Parameter size must be constant

163: Missing variant 1n declaratian

164: Substitution pf standard proc/func npt allowed
165: Multidefined label

166 Multideclared )abel

167: Undeclared label

168: Urdefined label

169: Ervror in hbase set

170:  Value parameter expected

171: Standard file was re-¢declared

[y
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Undeclared external file

Pascal function or procedure expected

Semaphore value parameter not allowed

Nested units not allowed

External declaration not allowed at this nesting

External declaration not allowed in interface section

Segment declaration not alliowed in unit
l.Labels not allowed in interface section
Attempt to open library unsuccessful
Unit not declared in previous uses declaration
‘Uses’ not allowed at this nesting level
Unit not in library

No private files

"Uses’ must be in interface section

Not enough room for this operation
Comment must appear at top of program
Uit not importable

Error in real number - digit expected
String constant must not exceed source line
Integer constant exceeds range

8 or 9 in octal number

Too many scopes of nested identifiers

Too many riested procedures or functions

Too many forward references of procedure entries
Procedure too long

Too many long constants in this procedure

Too many external references

Too many externals

Too many local files

Expression too complicated

Division by zero

No c¢ase provided for this value

Index expression out of hounds

Value to be assigned is out of bhounds
Element expression out of range

Implementation restriction

Implementation restriction

Illegal character in text

Uriexpected end of input

Error in writing code file, not enough room
Error in reading include file

Error in writing list file, not enough room
Call not allowed in separate procedure
Include file rnot legal

Page 193



PD@-3 System Reference Manual

Page 194



AFPENDIX E=

VeNMOUds WN—O

000
001
002
003
004
005
006
007
010
011
012
013
014
015
016
017
020
021
022
023
024
025
026

27
030
031
032
033
0=z4
035
036
307

00
01

02
03
04
03
06
07
08
09
0A
OB
0C
0D
OE
OF
10
11

12
13
14
15
16
17
18
19
1A
1R
1C
1D
lE
1F

NUL
SOH
STX
ETX
EOT
ENG
ACK
BEL
BS
HT
LF
VT
FF
CR
S0
SI
DLE
DC1
DC2
DC3
DC4
NAK
SYN
ETE
CAN
EM
SUE
ESC
FS
GS
RS
us
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ASCII CHARACTER SET

0 o)
SNoms W

38

60
el
62
63

040
040
042
043
044
045
046
047
050
051
052
053
054
055
056
057

- 060

o061
062
063
064
064
066
067
070
071
072
073
074
075
076

077

20 SP
21
22
23
24
25
26
27
28
29
2A
2B
2C
2D
2E
2F
30
31
32
33
34
35
36
37
38
39
3A
3B
ac
3D
3E
3F

L~ + %k -~ X RPE

O A T ] m[o\jmw&wr-d..‘O\o

d N
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64
653
&6
67
78
69

CWOSNOU & WP -

[ Tt By B B Bt M M M Bt B

81

100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
121
132
133
134
133
136
137

40
41
42
43
44
45
46
47
48
49
4A
4B
4C
4D
4E
4F
50
51
52
53
54
55
56
57
58
59
5A
SB
5C
5D
SE
SF

e, NS X E<CHNADITOZIrNL=IO0OTMOOWDB

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
123
126
127

140
141
142
143
144
145
146
147
150
151
152
153
154
155
156
157
160
161
162
163
164
165
166
167
170
171

172

NN NN
NGO s

— e et e

60
64
62
63
64
65
66
67
68
69
6A
6B
6C
6D
6E
6F
70
71
72
73
74
75
76
77
78
79
7A
7B
7C
7D
7E
7F

eV —-mNX XE<CLCaWw TODOII ~Fc T AN TE

EL



POQ -3 System Reference Manual

Page 196



Appendices

AFPFENDIX Fl=

The key definitions shown below fall
definition
Keys are described

(fixed

Chapter" 9,3.1,

Function

ADM 3-A TERMINMAL

in
in

escape
return
delete line
EOF
hackspace
tab stop
accept
cursor down
cursor up
cursor left
cursor right
Stop
Stop (alt.)
Flush output
HDT
Flush input

Set diskK shape

system) or
section 1.3,

Key

ESC

RETURN
RUBQUT
control -C

| -arrow Key
control-1
control-C
d-arrow Key
u-arrow Key
l-arrow Key
r-arrow kKey

control -5
control-Q
control-F
control-P
control-X
control-D
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APFPENDIX F2=

key Command

The

Keys are
sectionn 9'3610

Furniction

escape
return
delete
EOF

hackspace
tabh stop
accept
cursor
cursor
cursor

up

described

lirne

down

left

SOROC IQ-120 TERMINAL

efinitions

in sys
in

cursor right

Stop
Stop
Fiush
HDT

Flush
Set disk

{alt,)
output

input
shape

key definitions shown below fall
(fived definition

tem) or
section

Key

ESC
RETURN
RUROUT
control-C

| ~arrow key
TAB
home
d-arrow
u-arrow
| -arrow
r-arrow

kKey
kKey
Key
Key

control -8
contraol-@
control-F
control -P
control~-X
control-D
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APPENMDIX F3:

ZEMITH

Key Command Definitions

The Key definitions shown below fall

(fixed definition in
Keys are described in section 1.3,

section 9.3.,1.

Function

escape
return

delete line

EOF
backspace
tab stop
accept

cursor down

cursor up

cursor left

cursor right

Stop

Stop (alt.)

Flush output

HDT

Flush input

Set disk shape

Z19

system) or

kKey

ESC

RETUEN
RUBOQUT

line feed
back space
TAB

LINE FEED
d-arrow kKey
u-arrow kKey
|-arrow kKey
r-arrow key

control -8
control -Q
control-F
coritrol -P
control-X
control-D
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