




ERROR MESSAGES 

200 Illegal declaration type in library source module 

Explanation: Only certain types of declarations may be used in a 
library source file. 

User Action: Remove the invalid declaration(s) from the library 
source file and regenerate the file. 

201 Illegal occurrence of bound name <name> in library source module 

Explanation: Bound names cannot be inserted in library source 
file. 

User Action: Remove the declaration for the name shown from the 
file and regenerate the file. 

202 Number of parameters of ARGTYPE linkage attribute modifier 
exceeds implementation limit of 128 

Explanation: Excessive number of parameters used with builtin 
linkage-function ARGTYPE. 

User Action: Reduce the parameters to an acceptable number. 

203 <name> linkage modifier not available with this linkage type 

Explanation: The linkage-option named cannot be used with the 
linkage-type specified. 

User Action: Evaluate and use an appropriate linkage-option. 

204 Length of SYSLOCAL specification not in range 1 to 15 

Explanation: This message reflects a future enhancement. 

User Action: No action· is required. 

205 BUILTIN declaration of <name> invalid in this context 

Explanation: Each name used in a builtin-declaration must be 
predefined (but not predeclared); however, if a register-name or 
linkage-function is used it must also be contained in a 
routine-declaration. 

User Action: Evaluate and correct the use of the name shown. 

206 BUILTIN operation needs a register declared as NOTUSED 

Explanation: A register required by a builtin-function is 
unavailable for use due to a NOTUSED linkage modifier. 

User Action: Delete or change the modifier in the associated 
linkage-declaration to allow the register to be used. 
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207 NOTUSED linkage modifier of caller is not a subset of that of 
called routine 

Explanation: The linkage-type and linkage-option of the caller 
routine is incompatible with that of the called routine. 

User Action: Evaluate and correct the linkage-declarations. 

208 Called routine does not preserve register declared NOTUSED by 
caller 

Explanation: To preserve all the necessary registers, all of the 
locally usable registers of the called routine must be declared 
as locally usable registers in the caller routine. 

User Action: Evaluate and correct the linkage-declarations. 

209 Illegal character or field too large in VERSION 

Explanation: The quoted-string in the VERSION switch must 
conform to the TOPS-IO/20 version-number format, which is: 
oooa(oooooo)-o; where "0" is an octal digit and "a" is an 
alphabetic. 

User Action: Correct the string in regard to the version-number 
format. 

210 Stack pointers in different registers 

Explanation: The number of the stack pointer register is 
assigned by default and depends on the dialect used; however, the 
default number of the register can be altered by a change in the 
declared linkage-type (such as FlO) while neglecting to specify 
the LINKAGE_REGS option. 

User Action: Specify the desired stack pointer register number 
by using a LINKAGE REGS modifier for the altered linkage-type. 

211 Use of uninitialized data-segment <name> 

Explanation: An attempt has been made to use the data-segment 
named without first initializing it. 

User Action: 
declaration, 
from it. 

Insert an initial-attribute in the data-segment 
or assign a value to the segment before fetching 

212 Null expression appears in value-required context 

Explanation: A null expression has been used where a value is 
required. 

User Action: Evaluate and provide a value for the expression. 
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213 Expression(s) eliminated following RETURN, LEAVE or EXITLOOP 

Explanation: These expressions end the 
routine-body (return), a block (leave), 
(exitloop)i therefore, they must be the last 
before the affected block is ENDed, if 
expressions will not be compiled. 

evaluation of a 
or an innermost loop 
expressions inserted 

not all subsequent 

User Action: Evaluate and correct the insertion of the return­
or exit-expression. 

214 Language feature not transportable 

Explanation: The feature specified for the dialect(s) defined by 
the language-switch is not transportable. 

User Action: Evaluate the feature and take appropriate action. 

215 Language feature not transportable: <name> 

Explanation: The feature specified by the name shown is not 
transportable to the dialect(s) defined by the language switch. 

User Action: Evaluate the feature named and take appropriate 
action. 

216 Language feature not transportable: 

Explanation: The feature specified by the keyword shown is not 
transportable to the dialect(s) defined by the language switch. 

User Action: Evaluate the feature shown and take appropriate 
action. 

217 GLOBAL or EXTERNAL name not unique in 6 characters: <name> 

Explanation: In BLISS-16 and BLISS-36, at least six characters 
in a global- or external-name must be unique. 

User Action: Evaluate and correct the global- or external-name. 

218 Implicit declaration of BUILTIN <linkage-name> to be withdrawn 

Explanation: The compiler implicitly declares the function named 
as builtin when a FORTRAN linkage-routine is being compiled. 

User Action: Add an explicit builtin-declaration within the 
proper scope. 

219 Empty compound expression is illegal 

Explanation: 
declarations, 
legal. 

A compound-expression block does not contain any 
but it must contain at least one expression to be 

User Action: Insert an expression in the block or delete the 
entire block form. 
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220 PRESET items have overlapping initialization 

Explanation: A preset-value must not occupy more storage than is 
allocated for the da~a segment, and the field-names described in 
the preset-items must not overlap. 

User Action: Evaluate 
preset-attribute. 

and correct the 

221 Missing left square-bracket in PRESET attribute 

coding of the 

Explanation: Each preset-item in a preset-attribute must be 
preceded by an open bracket. 

User Action: 
preset-item. 

Insert the missing open bracket 

222 Source line too long. Truncated to 132 characters. 

Explanation: A line in the source 
implementation limit of 132 characters. 

file 

User Action: Decrease the size of the source line. 

223 Name used in 
<routine-name> 

routine-call not declared 

before the 

exceeds the 

as ROUTINE: 

Explanation: The routine-designator used in a routine-call must 
yield a value declared as a routine-name in a 
routine-declaration. 

User Action: Assure that the name used in the routine-call is 
declared in a routine-declaration. 

224 INTERRUPT general routine call is invalid 

Explanation: A linkage-name defined by an INTERRUPT linkage-type 
must not be used with this dialect in a general-routine-call. 

User Action: With this dialect, use an ordinary-routine-call to 
invoke the interrupt routine. 

225 Invalid linkage attribute specified <attribute-name> is assumed 

Explanation: A linkage-attribute must be either a predeclared 
linkage-name or one specified in a linkage-declaration. 

User Action: Evaluate and correct the use of the linkage-name in 
the linkage-attribute. 

226 Value of a linkage name <name> is outside permitted range 

Explanation: The value of the linkage-name shown exceeds the 
compatible and transportable range of the dialect. 

User Action: Provide a linkage-name that is within the 
compatible and transportable range of the dialect. 
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227 Effective position and size outside of permitted range 

Explanation: The values of the field-reference parameters have 
exceeded the structure-allocation specified for the data-segment. 

User Action: Evaluate and correct the value of the offset and 
field size parameters. 

228 Builtin machop <name> has no value 

Explanation: The instruction named did not produce a value when 
executed by the machine-specific-function MACHOP. 

User Action: Select a machine instruction that will produce a 
value when executed. 

229 Parameter <parameter-name> of builtin <name> has value outside 
the range 

Explanation: The parameter named for the builtin-function named 
indicates a value that exceeds the specified range. 

User Action: Decrease the value of the parameter named to 
conform with the specifications of the function named. 

230 Parameter <parameter-name> of builtin <name> must be a link-time 
constant expression 

Explanation: The parameter named for the builtin-function named 
is an invalid expression. 

User Action: Replace the parameter named with an expression that 
meets the criteria for a link-time-constant. 

231 Invalid linkage attribute specified CLEARS TACK is added 

Explanation: The CLEARSTACK linkage-option is illegal with this 
dialect. 

User Action: Delete 
linkage-declaration. 

the 

232 OTS linkage specified twice 

CLEARS TACK modifier from the 

Explanation: The ots-option of the ENVIRONMENT switch specifies 
the use of a standard OTS file and linkage; therefore the switch 
must not appear in the same module with an OTS switch and an 
OTS LINKAGE switch which specifies the use of a nonstandard file 
and-linkage. 

User Action: Evaluate and correct the coding for OTS. 

233 OTS linkage <name> not declared before first routine declaration 

Explanation: The linkage-name specified by the OTS LINKAGE 
switch must be predeclared or appear in a linkage-declaration 
that precedes the first routine-declaration in the module. 

User Action: Define 
linkage-declaration 
in the module. 

the 
that 

linkage-name shown in a 
precedes the first routine-declaration 
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234 OTS linkage <name> may not use global registers or 
parameters by register 

pass 

Explanation: The linkage-name 
switch must not specify 
parameter-locations. 

specified 
register 

by the OTS LINKAGE 
or global-register 

User Action: Evaluate and correct the use of the 
parameter-locations in the linkage-declaration named. 

235 OTS linkage <name> not defined before it's used 

Explanation: The linkage-name shown has not been declared prior 
to its use in an OTS LINKAGE switch. 

User Action: Declare 
linkage-declaration. 

the linkage-name shown with a 

236 First PSECT declaration appears after a 
allocates storage 

declaration that 

Explanation: In BLISS-36, the first psect-declaration in a 
module must appear before the first declaration that causes 
storage to be allocated or object code to be generated. 

User Action: Reinsert the first psect-declaration before the 
first data- or routine-declaration (external and forward types 
excepted) and/or the first plit-expression in the module. 

237 Exponent for floating or double floating literal out of range 

Explanation: Exponent value is too large for floating literal. 

User Action: Evaluate and correct the value of the exponent. 

239 String exceeding implementation limits «number> characters) was 
truncated 

Explanation: The string-function (such as %EXACTSTRING) exceeds 
the implementation limit of 1000 characters for the length of a 
sequence. 

User Action: Decrease the size of the string. 

240 <reserved-word> declaration is illegal in STRUCTURE declaration 

Explanation: The declaration defined by the reserved-word shown 
(such as OWN) is illegal in a structure-declaration. 

User Action: Remove the illegal declaration. 

242 Output formal parameter <name> in routine declaration was not 
described in linkage 

Explanation: An output-parameter-location has not been specified 
in the corresponding linkage-declaration for the 
output-formal-parameter shown. 

User Action: Specify the output-parameter-location for the 
output-formal-parameter named in the routine-declaration. 
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243 output actual parameter was not described in linkage 

Explanation: An output-parameter-Iocation has not been specified 
in the corresponding linkage-declaration for an 
output-actual-parameter specified in the caller routine. 

User Action: Specify an output-parameter-Iocation for the 
output-actual-parameter specified in the caller routine. 

244 Name declared UNDECLARE is not defined:<name> 

Explanation: An undeclare-declaration has been used with a name 
that has not been declared. 

User Action: Declare the name shown. 

246 FORWARD declaration of <name> cannot be satisfied by BIND 
declaration 

Explanation: A name declared as FORWARD must be defined as a 
ROUTINE, OWN, or GLOBAL name. 

User Action: Evaluate and correct the use of the specified name 
on the FORWARD declaration. 

247 Character size parameter of <name> must be 
compile-time constant in the range I to 36 

equal to a 

Explanation: The character-size value of the named character 
function is either outside of the permissible range or not a 
compile-time constant. 

User Action: Provide a 
permissible range. 

compile-time constant within the 

248 <number> is an illegal character size for a global byte pointer. 
A local byte pointer will be generated 

Explanation: A program with extended addressing was compiled 
having a CH$PTR function size value that is invalid for creating 
a global byte pointer. 

User Action: 
not, change 
pointer. 

Determine if a local byte pointer is acceptable; if 
the size value to reflect a valid global byte 

249 EXTENDED addressing is not supported under TOPS-IO 

Explanation: The compiler has reported that it cannot support 
extended addressing under TOPS-IO. 

User Action: Remove the extended addressing feature from the 
program. 
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250 Reference to uninitialized LOCAL, STACKLOCAL, or REGISTER symbol 
<name> 

Explanation: The routine contains a reference to the value of 
the variable named prior to its first assignment. This message 
can also occur if a reference and an assignment to the same 
variable occurs in different branches of an IF, CASE, or SELECT 
statement contained within a loop. 

User Action: Intitialize the symbol prior to its first use. 

251 Symbol <name> is declared <class> in an outer block 

Explanation: A symbol name declared in an inner block is 
inaccessible because it is also declared in an outer block. 

User Action: Ensure that all references to the name in the inner 
block refer to the symbol declared there and not to the one 
declared in the outer block. 

252 Test expression is always <true/false> 

Explanation: During the optimization of an IF, WHILE, or UNTIL 
structure a test expression has been reduced to a constant with 
the possible elimination of code. 

User Action: Evaluate the test expression for proper operation. 

253 Action <number> <never/always> true. <elimination-text> 

Explanation: One or more of the actions statements in a SELECT 
or SELECTONE construct cannot be compiled and consequently 
certain actions have been eliminated. 

User Action: Evaluate 
operation. 

the 

E.l BLISS COMPILER FATAL ERRORS 

select statements for proper 

The following fatal error messages indicate serious problems with the 
environment and/or compiler. When such a condition is detected, 
compilation terminates immediately. 

INTERNAL COMPILER ERROR 

The compiler has failed an internal consistency check. This 
message may be followed by an error number. BLISS-32 then issues 
a traceback printout. BLISS-36 is unable to issue a traceback. 
Please submit an SPR and include a copy of the program that 
generated this message. 

INSUFFICIENT DYNAMIC MEMORY AVAILABLE 

On the VAX, this error may indicate a bug in the compiler. On 
the DECsystem-lO and -20, the userls program may be too large to 
compile. 
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I/O ERROR ON INPUT FILE 

An error occurred while accessing an input file. This may be 
preceded by other error messages which provide more specific 
information about the error. 

I/O ERROR ON OBJECT FILE 

An error occurred while accessing the output object file. This 
may be preceded by other error messages which provide more 
specific information about the error. 

I/O ERROR ON LISTING FILE 

An error occurred while accessing the output listing file. This 
may be preceded by other error messages which provide more 
specific information about the error. 

I/O ERROR ON LIBRARY FILE 

An error occurred while accessing a BLISS precompiled library 
file. This may be preceded by other error messages which provide 
more specific information about the error. 

LIBRARY PRE-COMPILATION EXCEEDS COMPILER LIMIT 

A pre-compiled BLISS library cannot be larger than approximately 
2048 (10/20) disk blocks; the library file will be deleted. VAX 
libraries have no restrictions. 

MACRO OR STRUCTURE DECLARATION WITHIN STRUCTURE BODY 

This is a permanent implementation restriction in the BLISS 
language. 

REQUIRE DECLARATION WITHIN MACRO BODY 

This is a permanent implementation restriction in the BLISS 
language. 

FATAL ERROR IN COMMAND LINE 

This message appears on VAX-VMS only, for BLISS-32 or BLISS-16. 
The user1s command line was improperly formed. A previous error 
message provided additional information to describe what was 
wrong. 

I/O ERROR DURING COMMAND LINE SCANNING 

This message appears on TOPS-IO or TOPS-20 when a severe error is 
encountered in parsing the command line. 

NESTED EXPRESSION TOO DEEP. SIMPLIFY AND RECOMPILE 

The source program contains more than 64 levels of nested blocks, 
each containing declarations. 

UNRECOVERABLE SOURCE ERRORS. CORRECT AND RECOMPILE 

This message appears on VAX-VMS only, for BLISS-32 or BLISS-16. 
Errors previously encountered by the compiler have confused it to 
the point at which it cannot continue the compilation. 
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APPENDIX F 

SAMPLE OUTPUT LISTING 

The following pages contain the complete output listing for the module 
TESTFACT. Chapter 3 examples use excerpts from this listing. 
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TESTFACT 

0001 
0002 0 

WARN#048 
Syntax error 

0003 1 

MODULE TESTFACT (MAIN 
BEGIN 
1 Ll:0002 

in module head 

OWN 
A, 
B; 

ROUTINE IFACT (N) 
BEGIN 
LOCAL 

RESULT; 
RESULT = 1; 

MAINPROG) 

0004 1 
0005 1 
0006 1 
0007 1 
0008 1 
0009 2 
0010 2 
0011 2 
0012 2 
0013 2 
0014 2 

INCR I FROM 2 TO .N DO 
RESULT = .REULT*.I; 

WARN#OOO .................. 1 Ll:0014 
Undeclared name: 

0015 2 
REULT 
.RESULT 
END; 0016 1 

A: 
B: 

ACO= 
ACl= 
AC2= 
AC3= 
AC4= 
AC5= 
AC6= 
AC7= 
ACI0= 
ACll= 
AC12= 
AC13= 
AC14= 
FP= 
AC16= 

TITLE TESTFACT 
TWOS EG 

.REQUEST SYS:B362LB.REL 

RELOC 
BLOCK 
BLOCK 

EXTERN 

0 
1 
2 
3 
4 
5 
6 
7 
10 
11 
12 
13 
14 
15 
16 

o 
1 
1 

REULT 

3-Jun-1983 18:24:36 
2-May-1983 15:27:31 

Figure F-l: Sample Output Listing 

TOPS-20 Bliss-36 3A(200) Page 
PS:(DIRECTORY)MYPROG.B36.6 (1) 

000000' 
000000' 
000001' 



TESTFACT 3-Jun-1983 18:24:36 TOPS-20 Bliss-36 3A(200) Page 2 
2-May-1983 15:27:31 PS:(DIRECTORY>MYPROG.B36.6 (1 ) 

SP= 17 

RELOC 400000 400000' 
IFACT: MOVEI ACl,l RESULT,l 400000' 201 01 0 00 000001 0012 

MOVEI AC2,1 1,1 400001' 201 02 0 00 000001 0013 
JRST L.2 L.2 400002' 254 00 0 00 400005' 

L.l: MOVE ACl,REULT RESULT,REULT 400003' 200 01 0 00 000000* 0014 
IMUL ACl,AC2 RESULT,I 400004' 220 01 0 00 000002 

L.2: ADDI AC2,1 1,1 400005' 271 02 0 00 000001 0013 
CAMG AC2,-1(SP) I,N 400006' 317 02 0 17 777777 
JRST L.l L.l 400007' 254 00 0 00 400003' 
POPJ SP, SP, 400010' 263 17 0 00 000000 0008 

Routine Size: 9 words 

0017 1 rn 
0018 1 ROUTINE RFACT (N) = §: 
0019 1 IF .N GTR 1 
0020 1 THEN "'a 

tot 
0021 1 .N * RFACT (.N - 1) tzl 
0022 1 ELSE 
0023 1 1; 0 

c:::: 
Iij I-i 
I "'a 

tv RFACT: PUSH SP,AC16 SP,AC16 400011' 261 17 0 00 000016 0018 c:::: 
MOVE AC16,-2(SP) AC16,N 400012' 200 16 0 17 777776 0019 I-i 
CAIG AC16,1 AC16,1 400013' 307 16 0 00 000001 tot JRST L.3 L.3 400014' 254 00 0 00 400024' ~ 
MOVE ACl,AC16 ACl,AC16 400015' 200 01 0 00 000016 0021 rn 
SUBI ACl,l ACl,l 400016' 275 01 0 00 000001 I-i 
PUSH SP,ACI SP,ACI 400017' 261 17 0 00 000001 ~ 

Z PUSHJ SP,RFACT SP,RFACT 400020' 260 17 0 00 400011' G'l IMUL ACl,AC16 ACl,AC16 400021' 220 01 0 00 000016 
ADJSP SP,-l SP, -1 400022' 105 17 0 00 777777 
JRST L.4 L.4 400023' 254 00 0 00 400025' 0019 

L. 3: MOVEI ACl,l ACl,l 400024' 201 01 0 00 000001 
L.4: POP SP,AC16 SP,AC16 400025' 262 17 0 00 000016 0018 

POPJ SP, SP, 400026' 263 17 0 00 000000 

Routine Size: 14 words 

0024 1 
0025 1 ROUTINE MAINPROG : NOVALUE 
0026 2 BEGIN 
0027 2 A = IFACT (5) ; 
0028 2 B = RFACT (5) ; 
0029 1 END; 

Figure F-l (Cont.): Sample Output Listing 



t-:rj 
I 
~ 

TESTFACT 

MAINPROG: 
PUSH SP,C.l 
PUSHJ SP,IFACT 
MOVEM ACl,A 
PUSH SP, C.l 
PUSHJ SP,RFACT 
MOVEM ACl,B 
ADJSP SP,-2 
POPJ SP, 

C.l : EXP 5 

; Ro ut ine Size: 9 words 

0030 1 
0031 1 END 
0032 0 ELUDOM 

RELOC 2 
.STACK. :BLOCK 4000 

RELOC 400040 
.MAIN. : TDZA AC 1 ,ACI 

MOVEI ACl,l 
JSYS 147 
MOVE AC2,C.2 
PUSH AC2,SP 
PUSH AC2,ACll 
PUSH AC2,AC7 
PUSH AC2,ACO 
PUSH AC 2, AC 1 
MOVE SP,AC2 
SETZB FP,EFPNT. 
PUSHJ SP,MAINPROG 
ADJSP SP,-5 

L.5: JSYS 170 
JRST L.5 

C.2: XWD -4000,.STACK.-l 

Routine Size: 16 words 

END .MAIN. 

Low segment length: 
High segment length: 

Information: 0 

2050 words 
48 words 

3-Jun-1983 18: 24: 36 TOPS-20 B1iss-36 3A(200) 
2-May-1983 15:27:31 PS:<DIRECTORY)MYPROG.B36.6 

SP, [5] 400027' 261 17 0 00 400037' 
SP,IFACT 400030' 260 17 0 00 400000' 
AC1,A 400031' 202 01 0 00 000000' 
SP, [5] 400032' 261 17 0 00 400037' 
SP,RFACT 400033' 260 17 0 00 400011' 
AC1,B 400034' 202 01 0 00 000001' 
SP,-2 400035' 105 17 0 00 777776 
SP, 400036' 263 17 o 00 000000 
5 400037' 000000 000005 

000002' 
000002' 

400040' 
AC1,ACl 400040' 634 01 0 00 000001 
ACl,l 400041' 201 01 0 00 000001 
147 400042' 104 00 0 00 000147 
AC2, [-4000" .STACK.-l] 400043' 200 02 0 00 400057' 
AC2, SP 400044' 261 02 0 00 000017 
AC2,ACll 400045' 261 02 0 00 000011 
AC2,AC7 400046' 261 02 0 00 000007 
AC2,ACO 400047' 261 02 0 00 000000 
AC2,AC1 400050' 261 02 0 00 000001 
SP,AC2 400051' 200 17 0 00 000002 
FP,EFPNT. 400052' 403 15 0 00 000000* 
SP,MAINPROG 400053' 26C 17 0 00 400027' 
SP,-5 400054' 105 17 0 00 777773 
170 400055' 104 00 0 00 000170 
L.5 400056' 254 00 o 00 400055' 
-4000,.STACK.-l 400057' 774000 000001' 

Figure F-l (Cont.): Sample Output Listing 

Page 3 
(1 ) 

0027 

0028 

0026 
0025 

Ul 

~ 
"tI 
t'4 
t:EJ 

0 
0 

0000 t-3 
"tI 
c:: 
t-3 

t'4 
H 
Ul 
t-3 
H 
Z 
(j) 



TESTFACT 

Warnings: 2 
Errors: 0 

3-Jun-1983 18:24:36 
2-May-1983 15:27:31 

TOPS-20 Bliss-36 3A(200) Page 
PS:(DIRECTORY)MYPROG.B36.6 (1) 

Size: 48 code + 2050 data words 
Run Time: 00:00.8 
Elapsed Time: 00:03.7 
Lines/CPU Min: 2382 
Lexemes/CPU-Min: 9528 
Memory Used: 3 pages 
Compilation Complete 

Figure F-l (Cont.): Sample Output Listing 
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APPENDIX G 

MIXING BLISS-36 MODULES AND BLISS-IO MODULES 

The need may arise for a programmer to have both BLISS-36 and BLISS-IO 
modules in a single program: for example, for an incremental 
conversion of a BLISS-IO program to BLISS-36. (Refer to CVTlO in 
Chapter 9.) Another example would be for writing a BLISS-36 program 
that uses a package written in BLISS-IO or an assembly language 
package that was designed for use by BLISS-IO modules. 

Both BLISS-36 and BLISS-IO can conveniently generate code that uses 
either the BLISSIO linkage (stack-pointer=O, frame-pointer=2, 
value-register=3) or the BLISS36C linkage {stack-pointer=15, 
frame-pointer=13, value-register=l}. 

To generate code that uses BLISSIO linkage: 

• In BLISS-36 modules, use the module switches LINKAGE (BLISSlO) 
and ENVIRONMENT (BLISSlO_OTS). 

• In BLISS-IO modules, the default is to generate code that uses 
BLISSIO linkage conventions. 

To generate code that uses BLISS36C linkage: 

• In BLISS-36 modules, the default. linkage convention is 
BLISS36C. 

• In BLISS-IO modules, use the /Z switch in the BLISS-IO command 
line, or use the following module switches: 

SREG = IS, FREQ = 13, VREG I, DREGS = 7, RESERVE(O,14} 

Code generated by BLISS-IO uses utility routines to save and restore 
registers. These are generated as part of a BLISS-IO module that 
contains the STACK or PROLOG module switch or is compiled with the /p 
command-line switch. 
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USER-GENERATED OTS FILES 

The BLISS-36 object-time system (OTS) contains routines that implement 
various character handling functions and the condition handling 
mechanism. OTS object files use either BLISS-IO or BLISS-36C linkage 
conventions. The user determines which convention is to be used by 
setting either the BLISSIO OTS or BLISS36C OTS (default) environment 
switch. 

The BLISS-36 dialect of the BLISS language permits a programmer to 
define a linkage convention that is incompatible with either the 
BLISS-IO or BLISS-36C linkage. Incompatible means that a routine 
using one linkage could not call a routine that uses the other 
linkage. This would be the case if calling and called routines used 
different registers as stack pointers. A programmer may be forced to 
use such a linkage when interfacing to a set of utility routines 
written in assembly language or in BLISS-IO with non-default linkage 
registers. 

The compiler generates in the object file a request to the linker for 
a user-generated OTS file and code calls to it using a user specified 
linkage when OTS and OTS_LINKAGE switches appear in the module header. 

To generate an OTS file, create a file (e.g., LINKAGE.MAC) having the 
following format: 

DEFINE TYPE, <. • > 

where the ellipsis represents one or more of the macros discussed 
later. Then, starting at monitor command level, type the following: 

TOPS-20 

@MACRO 
*USROTS=LINKAGE,BLSOTS 
*A C 

TOPS-IO 

.R MACRO 
*U8ROTS=LINKAGE,BLSOTS 
*AC 

The OTS source file (BLSOTS.MAC) is assumed to be somewhere in the 
user's search path. If it is not, an appropriate device should be 
defined and specified. 

If no linkage file is included, the OTS is assembled with the 
BLISS-36C linkage. 

The first line of TYPE should specify either PUSHJ or FlO, which 
correspond to the BLISS-36 linkage types of the same names. These 
must be the first item in TYPE. If neither is specified, PUSHJ is 
assumed. LINKAGEREGS, PRESERVE, and NOPRESERVE declarations may then 
appear in any order. Each should be put on a separate line. 
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The LINKAGEREGS declaration may take from zero to four arguments 
enclosed in angle brackets « ». The first argument represents the 
register number to be used for the stack pointer (default is 0). The 
second argument represents the register number for the frame pointer 
(default is 2). Using a negative number or the default value 
indicates that a preserved register is to be used as a frame pointer 
if one is needed and no frame list is to be kept. The third argument 
represents the register number for the returned value (default is 3). 
The fourth argument represents the register number to be used for the 
applied pointer (default is 14). This argument has meaning only if 
the linkage type is FlO; it is ignored if the linkage type is PUSHJ. 

PRESERVE identifies registers whose contents should be saved by any 
routine that uses them. Any register that was previously listed in a 
NOPRESERVE declaration or that was or will be specified in a 
LINKAGEREGS declaration is ignored. If no PRESERVE declaration is 
included, the default is: 

PRESERVE <0,11,12,13,14,15> (if linkage type is PUSHJ) 

or 

PRESERVE <> (if linkage type is FlO) 

NOPRESERVE identifies "temporary" registers; that is, they may be used 
freely, but may be modified by making a call. Any register previously 
listed in a PRESERVE declaration or that was or will be specified in a 
LINKAGEREGS declaration is ignored. If no NOPRESERVE declaration is 
included, the default is: 

NOPRESERVE <1,2,3,4,5,6,7,8,9,10> (if linkage type is PUSHJ) 

or 

NOPRESERVE <1,2,3,4,5,6,7,8,9,10,11,12,13> (if linkage type is 
FlO) 

All register numbers are specified in decimal radix. 

The user may also include the declaration SET%KL. This specifies that 
the OTS is to be run on a KL-10 processor (for example, a 
DECSYSTEM-20). If SET%KL is not specified, the generated code is for 
a KA-IO processor and may be run on any DECsystem-10 or DECSYSTEM-20. 

The TOPS20 macro may be used to indicate that the code is destined for 
a DECSYSTEM-20. This will have a side-effect of doing a SET%KL. 

Macros are available for three of the four 
BLISS-36. They may be used instead of 
PRESERVE, and NOPRESERVE. The macros are: 

predefined linkages for 
PUSHJ, FlO, LINKAGEREGS, 

BLS36C 
BLSSIO 
FRTFUNC 

corresponding to BLISS36C 
corresponding to BLISSIO 
corresponding to FORTRAN FUNC 

A linkage corresponding to FORTRAN SUB may not at this time be defined 
because of the absence of preserved registers. An OTS with linkage 
FRTFUNC is safely callable from a BLISS routine with linkage 
FORTRAN SUB. 

The declaration SET%PSECT generates a PSECTED OTS as opposed to an OTS 
segmented by default. A PSECTED OTS is required for programs running 
with extended addressing. 
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The default PSECT names are: $OWN$, $GLOBAL$, $PLIT$, and $CODE$; 
however, you can change these names by redefining the following 
macros: 

PSECTOWN 
PSECTGLOBAL 
PSECTPLIT 
PSECTCODE 

(defaults to .PSECT $OWN$) 
(defaults to .PSECT $GLOBAL$) 
(defaults to .PSECT $PLIT$) 
(defaults to .PSECT $CODE$) 

For example, the $OWN$ and $CODE$ PSECT can be personalized to MYOWN 
and MYCODE, respectively, as follows: 

DEFINE TYPE, 
< 

PUSHJ 
TOPS20 
SET%PSECT 
LINKAGEREGS<l5,l3,l> 
PRESERVE<O,6,7,8,9,lO,ll,l2,14> 
NOPRESERVE<2,3,4,5> 

> 
DEFINE PSECTOWN 

< 
.PSECT MYOWN 

> 
DEFINE PSECTCODE 

< 
.PSECT MYCODE 

> 

For additional information, refer to "BLISS-36 Linkage Declarations" 
in Chapter 13 of the BLISS Language Guide. 
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Abstraction mechanisms, 7-9 
Add double operands, 5-3 
Add float operands, 5-4 
Add float-G operands, 5-4 
Address calculations, 7-13 
Address-relational operators, 

7-15 
Alignment-attribute, 7-12 
Allocation of scalar data, 7-10 
Allocation-unit attribute, 7-12, 

7-18 
Ampersand, 4-4 
Arithmetic shift, 5-5 
%ASCII, 7-5 
ASSEMBLY, 1-16, 2-15 
Asterisk, 4-4 
At sign (@), 1-22 

BCREF, 9-4 
command line format, 9-4 
command semantics, 9-5 
command switches, 9-5 

BINARY, 1-16, 2-15 
Binding of names, 8-6 
BLISS-IO language features, 9-7 
BLISS-IO translations, 9-7 

of BIND declarations, 9-8 
of CASE expressions, 9-9 
of macros, 9-9 
of normal declarations, 9-8 
of REQUIRE declarations, 9-8 
of ROUTINE declarations, 9-9 
of SELECT expressions, 9-9 
of SWITCHES declarations, 9-8 

Bliss-command-line, 1-3, 2-3 
Bliss-compilation, 1-3 
BLISSIO, G-l 
BLISSIO OTS, G-l 
%BLISS16, 7-5 
%BLISS32, 7-5 
%BLISS36, 7-5 
%BPADDR, 7-4 
%BPUNIT, 7-4 
%BPVAL, 7-4, 7-12, 7-23 
Breakpoint, 4-5 
Byte 

build a byte pointer, 5-15 
copy, 5-6 
fetch, 5-16 
increment a byte pointer, 5-11 
store, 5-15 

%C, 7-5 
CH$ALLOCATION, 7-21 
CH$PTR, 7-22 
Character sequence functions, 

7-17 
Character sequences (strings), 

7-16 
/CHECK, 1-10, 2-9 

INDEX 

Check switch, 1-10, 2-8 
/CODE, 1-9, 2-8 
CODE, 8-7 
Code generation, 8-7 
Coding errors 

computed routine calls, 6-4 
conflicting names, 6-6 
embedded routines, 6-7 
in complex tests, 6-4 
missing dots, 6-3 
missing expression, 6-3 
missing or disappearing code, 

6-5 
nested routines, 6-6 
parentheses, 6-4 
semicolon, 6-3 
signed/unsigned fields, 6-4 
unsigned indexed-loop, 6-7 
use of complex macros, 6-5 
useless value expressions, 6-3 
valued/nonvalued routines, 6-3 

Coding examples 
PSINT program, 10-1 
TRANS program, 10-10 

Command 
LINK, 4-2 
NSAVE, 4-1 
SAVE, 4-1 
SIX12, 4-4 

Command syntax 
TOPS-IO summary, A-3 
TOPS-20 summary, A-I 

Command-line 
indirect files in, 1-22 
switch, 1-3 
TOPS-IO switches, 2-6 
TOPS-20 switches, 1-5 

Command-line semantics, 1-3, 2-3 
Command-line syntax, 1-3 
COMMENTARY, 1-16, 2-15 
Compare double operands, 5-5 
Compare float operands, 5-5 
Compare float-G operands, 5-6 
Compilation 

concatenation of files, 1-2 
conditional, 7-5 
multifile, 1-2 
statistics, 3-2 
summary, 3-2 to 3-3, 3-22 
TOPS-IO operating procedures, 

2-1 
TOPS-20 operating procedures, 

1-1 
Compile-time constant expressions, 

7-3 
Compiler 

organization and processing, 
8-1 

output, 3-1 
overview, 8-1 
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Compiler (Cont.) 
phases, 8-1 

CODE, 8-7 
DELAY, 8-6 
FINAL, 8-7 
FLOW, 8-2 
LEXSYN, 8-1 
OUTPUT, 8-8 
TNBIND, 8-6 

Compiling a BLISS program, 2-1 
Complexity, language, 7-3 
Concatenation of files, 1-2, 1-22 
Conditional compilation, 7-5 
Control expressions, 7-15 
Conversion program (CVTIO), 9-6 
Convert double to float, 5-6 
Convert double to integer, 5-7 
Convert float to double, 5-7 
Convert float to float-G, 5-7 
Convert float-G to floating, 5-8 
Convert float-G to integer, 5-8 
Convert floating to integer, 5-8 
Convert integer to double, 5-9 
Convert integer to float, 5-9 
Convert integer to float-G, 5-9 
Cross-reference listing 

symbol types (Table), 3-16 
/CROSS REFERENCE, 1-18 
CVTIO,-9-6 

Data segments 
changing contents of, 8-3 

DCB BLOCK structure, 7-25 
DDT, 4-3, 4-5 
/DEBUG, 1-9, 2-8, 2-21, 4-3 
Debugging, 4-3 

example, 4-3 
SIX12 debugger, 4-3 
use of BINARY switch, 3-8 

Defaults 
extension, 2-4 
file type, 1-5 
object listing, 3-8 
Switches, 1-20 
switches, 2-18 

DELAY, 8-6 
Divide double operands, 5-10 
Divide float operands, 5-10 
Divide f1oat-G operands, 5-10 
Dots, missing, 6-3 

Environment switches, 1-18, 2-17 
Equivalencing, 7-15 
/ERRLIM, 2-8 
Error messages, E-1 

fa rm 0 f, 3 - 23 
in compilation summary, 3-2 
on the terminal, 3-3 
pointer, 3-24 

/ERROR-LIMIT, 1-9 
Errors 

detection during LEXSYN phase, 
8-2 

discussion of, 6-2 

/ERRS, I-II, 2-10 
Examples 

debug, 4-3 
EXPAND, 3-11 
LIBRARY, 3-11 
output listing, 3-11 

object part, 3-8 
source part, 3-5 

REQUIRE, 3-11 
TRACE, 3-11 

EXEC command, 1-22 
Executing a program, I-I, 2-1 
/EXIT, 1-9 
EXPAND, 1-15, 2-13 

examples, 3-11 
Expressions 

tree representations, 8-2 
/EXTENDED, 1-19 
Extended addressing 

differences, 6-13 
examples, 6-13 

/EXTENDED:SECTION-INDEPENDENT, 
1-19 

Extension 
TOPS-10 defaults, 2-4 

Extension attribute, 7-12 

Factorial routines, 3-10 
FIELD, 1-10 
Field selectors, 7-16, 7-30 
Figures 

Error Messages in Source 
Listing, 3-25 

Output Listing Example Showing 
Library /Require File, 3-11 

Output Listing with 
Cross-Reference, 3-21 

File specifications, 2-3 
File type 

TOPS-20 defaults, 1-5 
File-spec separation, 1-2 
FINAL, 8-7 
Find first bit, 5-11 
FLOW, 8-2 
Flow analysis, 8-2 
/FORMAT, 1-15 
Format 

error messages, 3-23 
listing header, 3-4 
source listing preface string, 

3-6 
/FORMAT switch options, 1-14 
Formatting rules, summary, B-1 
Functions 

machine-specific, 5-1 

General switches, 1-8, 2-7 
Global switches, 1-2 
/GO, 4-1 

Hash mark, 4-4 
/HEADER, 1-15, 2-13 
Header format, 3-4 
Heuristic phase of compiler, 8-6 
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Implementation limits, D-l 
Indirect files, 1-22 
INITIAL, 1-10 
Initial-attribute, 7-20 
Initialization, 7-20 
Input-spec, 1-3, 2-3 
Input/output support facility, 

9-1 
Isolation, 7-2 

/KAIO, 1-19, 2-17 
/KIIO, 1-19, 2-17 
/KLIO, 1-19, 2-17 
/KSIO, 1-19, 2-17 

Language switch, 7-6 
Lexical analysis, 8-1 
Lexical error detection, 3-5 
Lexical function 

%BLISS, 7-5 
%SWITCHES, 1-20 

lexical function 
%SWITCHES, 2-18 

LEXSYN, 8-1 
Libraries, 9-1 

generation of, 9-1 
precompiled, 9-10 

MONSYM, 9-13 
TENDEF, 9-11 
UUOSYM, 9-13 

usage, 6-1 
/LIBRARY, 1-7, 1-15, 2-6 
LIBRARY, 2-13 

example listing, 3-11 
vs. REQUIRE, 6-1 

Library 
usage differences, 6-1 

Library switches, 2-6 
LINK command, 4-2 
Linkage, G-l 
Linking, 4-1 

extended addressing, 4-2 
mixed modules, G-l 
TOPS-10/TOPS-20 differences, 

4-3 
/LIST, 1-7, 2-13 
Listing header, 3-4 
Listing switches, 1-14, 2-12 
Literal, 7-3 

numeric, 7-4 
predeclared, 7-4 
string, 7-4 
user-defined, 7-4 
value definition, 7-4 

Logical shift, 5-13 

Machine specific functions, 7-2 
treatment during FLOW analysis, 

8-3 
Machine-specific functions 

ASH, 5-5 
byte manipulation, 5-11 

increment a byte pointer, 
5-11 

Machine-specific functions 
(Cont. ) 

compilation, 5-1 
conventions, 5-1 
INCP, 5-11 
logical 

arithmetic shift, 5-5 
machine code insertion, 5-1 
optimization, 5-1 

machine-specific functions 
ADDD, 5-3 
ADDF, 5-4 
ADDG, 5-4 
arithmetic, 5-3 

add double operands, 5-3 
add float operands, 5-4 
add float-G operands, 5-4 
divide double operands, 5-10 
divide float operands, 5-10 
divide float-G operands, 5-10 
mUltiply double operands, 

5-14 
multiply float operands, 5-14 
multiply float-G operands, 

5-14 
subtract double operands, 

5-16 
subtract float operands, 5-16 
subtract float-G operands, 

5-17 
arithmetic comparison, 5-3 

compare double operands, 5-5 
compare float operands, 5-5 
compare float-G operands, 5-6 

arithmetic conversion, 5-3 
convert double to float, 5-6 
convert double to integer, 

5-7 
convert float to double, 5-7 
convert float to f1oat-G, 5-7 
convert f1oat-G to floating, 

5-8 
convert floating to integer, 

5-8 
convert integer to float, 5-9 
convert integer to float-G, 

5-9 
arithmetic functions 

convert f1oat-G to integer, 
5-8 

convert integer to double, 
5-9 

byte manipulation 
build a byte pointer, 5-15 
copy a byte, 5-6 
fetch a byte, 5-16 
store a byte, 5-15 

CMPD, 5-5 
CMPF, 5-5 
CMPG, 5-6 
COPY, 5-6 
CVTDF, 5-6 
CVTDI, 5-7 
CVTFD, 5-7 
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machine-specific functions 
(Cont. ) 

CVTFG, 5-7 
CVTFI, 5-8 
CVTGF, 5-8 
CVTGI, 5-8 
CVTID, 5-9 
CVTIF, 5-9 
CVTIG, 5-9 
DIVD, 5-10 
DIVF, 5-10 
DIVG, 5-10 
FIRSTONE, 5-11 
JSYS, 5-11 
logical, 5-3 

find first bit, 5-11 
logical shift, 5-13 
rotate a value, 5-15 

LSH, 5-13 
machine code insertion 

emit on instruction, 5-13 
MACHOP, 5-13 
MACHSKIP, 5-13 
MULD, 5-14 
MULF, 5-14 
MULG, 5-14 
POINT, 5-15 
REPLACE, 5-15 
ROT, 5-15 
SCAN, 5-16 
SUBD, 5-16 
SUBF, 5-16 
SUBG, 5-17 
system interface, 5-3 

invoke TOPS-lO system service, 
5-17 

invoke TOPS-20 system service, 
5-11 

table of, 5-2 
UUO, 5-17 

MACRO expansion, 3-11 
MACRO tracing, 3-11 
Macros, 7-2, 7-5 

advanced use, 6-7 
enumeration types, 6-9 
using machine dependencies, 6-8 

Mark points, 8-5 
/MASTER CROSS REFERENCE, 1-18 
/MAXCOR-; 4-3 -
Mixed module linkage, G-l 
Modularization, 7-3 
Module, 7-2 

mixed module linkage, G-l 
switches, 7-6, G-l 

PROLOG, G-1 
STACK, G-1 

Module template, C-l 
MODULE.BLI, C-l 
MONSYl-1 library, 9-13 
Multifile compilation, 1-2 
MULTIPLE, 1-18, 2-17 
Multiply double operands, 5-14 
Multiply float operands, 5-14 
Multiply float-G operands, 5-14 

Name binding, 8-6 
Name, defined value, 7-15 
/NOLOCAL, 4-3 
Nontransportable attributes, 7-12 
NSAVE command, 4-1 
Number-of-lines, 1-14, 2-13 
Numeric literals, 7-4 

/OBJECT, 1-7 
OBJECT, 2-15 
Object listing 

default, 3-8 
default switch settings, 3-8 
fields, 3-8 

Object part of output, 3-7 
Object-file, 4-2 
Offset addressing, 7-19 
Operating procedures 

debugging, 4-3 
linking, 4-1 
running, 4-3 

Optimization 
levels, 1-12 
missing code, 6-5 
of code stream, 8-7 
optimize-level, 2-11 
swi tch, 1-12 
switches, 8-1 

Optimization switches, 1-12, 2-10 
/OPTIMIZE, 1-13 

effect of, 8-6 
effect of /OPTLEVEL value, 8-7 
effect of /SAFE switch, 8-4 

OPTIMIZE, 1-10 
Optimize-value, 2-11 
Option file, 2-20 
Options 

/FORMAT switch, 1-14 
/LIST switch, 2-13 

/OPTLEVEL, 1-13, 2-12 
effect of, 8-7 

OTS, H-1 
OTS LINKAGE, H-1 
OUTPUT, 8-8 
Output 

file production, 8-8 
specifications, 2-5 
terminal, 3-2 

Output listing 
complete listing, F-l 
default source listing, 3-11 
examples, 3-11 

object part, 3-8 
source part, 3-5 

fields, 3-7 
listing header format, 3-4 
object part, 3-7 
preface, 3-5 
preface format (Table), 3-6 
segments, 3-3 
source part, 3-5 
source part options, 3-10 
with macro expansions, 3-11, 

3-14 
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Output listing (Cont.) 
with macro tracing, 3-11 
with REQUIRE and LIBRARY info, 

3-11, 3-13 
Output switches, 1-6 

Packed data initalization, 7-23 
/PAGSIZ:lines, 1-15, 2-13 
Parameterization, 7-1, 7-24 
Parentheses, 6-4 
PLIT, 7-17 
Pointer in error message, 3-24 
Predeclared literals, 7-4 
Preface string format, 3-6 
Programming considerations, 6-1 

centralized common declarations, 
6-1 

compilation costs, 6-1 
~~ficiency of library files, 

6-1 
symbol tables, 6-1 

Programming tools, 9-1 
PROLOG module switch, G-l 

Question mark in indirect files, 
1-22 

/QUICK, 1-13, 2-12 
Quoted strings 

used as character strings, 7-17 
used as numeric values, 7-16 

REDECLARE, 1-10 
Reference switches, 1-17 
References switches, 2-15 
Relational operators, 7-15 
REQUIRE, 1-15, 2-13 

example listing, 3-11 
vs. LIBRARY, 6-1 

Require 
usage differences, 6-1 

REQUIRE declaration 
files invoked by, 6-2 

REQUIRE files, 7-2, 7-8 
search rules, 7-9 

Reserved names, 7-8 
Rotate a value, 5-15 
Routines, 7-9 
Running a program, 4-3 

/SAFE, 1-13, 2-12 
effect of, 8-4 

/SAVE, 4-3 
SAVE command, 4-1 
Saving a program, 1-1, 2-1 
Scalar PLIT items, 7-18 
Segments of output listing, 3-3 
Semicolon 

used as expression terminator, 
6-3 

used as mark point, 8-5 
Sign extension rules 

consistent use of, 6-4 
/EXTENDED:SECTION-INDEPENDENT, 
Simplicity, 7-3 

SIX12 
commands, 4-4 

&ABREAK, 4-5 
&BREAK, 4-5 
&CALLS, 4-4 
&DABREAK, 4-5 
&DBREAK, 4-5 
&DDT, 4-5 
&GO, 4-5 
&SIXRET, 4-5 

debugger, 4-3 
radix, 4-4 

SOURCE, 1-16, 2-14 
Source 

code errors corrected, 3-10 
part of output listing, 3-5 

Special features 
TOPS-10 

indirect files, 2-20 
option file, 2-20 

TOPS-20 
EXEC command, 1-22 
indirect files, 1-22 

STACK module switch, G-l 
/STATISTICS, 1-11, 2-10 
String literal in PLITs, 7-18 
String literals, 7-4 
Strings (character sequences), 

7-16 
Structures, 7-27 
Subtract double operands, 5-16 
Subtract float operands, 5-16 
Subtract float-G operands, 5-17 
Summaries 

compilation, 3-22 
formatting rules, B-1 
machine-specific functions, 5-2 
switch effects, 8-8 
Switch vs. module switch names, 

2-19 
switch vs. module switch names, 

1-21 
TOPS-10 command syntax, A-3 
TOPS-20 command syntax, A-I 

Switch 
command-line, 2-6 
LANGUAGE, 7-6 
module, 7-6 
types of, 2-6 

Switches 
check 

/CHECK, 1-10, 2-9 
FIELD, 1-10, 2-9 
INITIAL, 1-10, 2-9 
OPTIMIZE, 1-10, 2-9 
REDECLARE, 1-10, 2-9 

command-line, 1-3, 1-5 
/DEBUG, 4-3 
defaults, 1-20, 2-18 
environment 

/EXTENDED, 1-19 
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environment (Cont.) 

/KAI0, 1-19, 2-18 
/KII0, 1-19, 2-18 
/KLI0, 1-19, 2-18 
/KSI0, 1-19, 2-18 
/ TO PS 1 ° , 1-1 9 , 2 -18 
/TOPS20, 1-19, 2-18 

/ERRS, 3-2 
for output listing, 3-7 
/FORMAT, 1-22 
general 

/CODE, 1-9, 2-8 
/DEBUG, 1-9, 2-8 
/ERRLIM, 2-8 
/ERROR-LIMIT, 1-9 
/EXIT, 1-9 
/VARIANT, 1-9, 2-8 

global settings, 1-2 
/GO, 4-1 
/LIBRARY, 2-6 
/LISTING, 1-22 
listing 

ASSEMBLY, 1-16, 2-15 
BINARY, 1-16, 2-15 
COMMENTARY, 1-16, 2-15 
EXPAND, 1-15, 2-13 
/FORMAT, 1-15 
/HEADER, 1-15, 2-13 
/LIBRARY, 1-15 
LIBRARY, 2-13 
/LIST, 2-13 
OBJECT, 2-15 
/PAGSIZ:lines, 1-15, 2-13 
REQUIRE, 1-15, 2-13 
SOURCE, 1-16, 2-14 
SYMBOLIC, 1-16, 2-15 
TRACE, 1-15, 2-14 
/UNAMES, 1-15, 2-13 

/MAXCOR, 4-3 
module 

ENVIRONMENT, G-l 
LINKAGE, G-l 
PROLOG, G-l 
STACK, G-l 

module-head 
ENVIRONMENT, 1-20 

/NOASSEMBLY, 3-8 
/NOCOMMENTARY, 3-8 
/NOLOCAL, 4-3 
optimize 

/OPTIMIZE, 1-13 
/OPTLEVEL, 1-13, 2-12 
/QUICK, 1-13, 2-12 
/SAFE, 1-13, 2-12 
/ZIP, 1-13, 2-12 

/OPTIMIZE, effect of, 8-6 
/OPTLEVEL, effect of, 8-7 
OTS, H-l 
OTS LINKAGE, H-l 
output 

/LIBRARY, 1-7 
/LIST, 1-7 
/MASTER-CROSS-REFERENCE, 1-7 

INDEX 

Switches 
output (Cont.) 

/OBJECT, 1-7 
/p, G-l 
positive and negative, 1-22, 

2-20 
reference 

/CROSS REFERENCE, 1-18 
/MASTER CROSS REFERENCE, 1-18 
MULTIPLE, 1-18, 2-17 

/SAFE, effect of, 8-4 
/STATISTICS, 2-20 to 2-21, 3-2 
terminal 

/ERRS, 1-11, 2-10 
/STATISTICS, 1-11, 2-10 

/TEST, 4-3 
TOPS-10 defaults, A-5 
TOPS-20 defaults, A-2 
type of, 1-3 
/UNAMES, 6-6 
vs. module switch names, 1-21, 

2-19 
/ZIP, effect of, 8-7 

SWITCHES declaration, 6-2, 8-1 
%SWITCHES lexical function, 2-18 

testing during compilation, 
1-20 

Symbol table 
entries for declarations, 8-2 

SYMBOLIC, 1-16, 2-15 
Symbols 

content, 6-6 
greater than 15 characters, 6-6 
length, 6-6 
same name in different contexts, 

6-6 
uniqueness, 6-6 

Syntactic analysis, 8-1 
System interfaces, 9-1, 9-10 

implementation limits, D-l 
TOPS-10 example, 9-14 
TOPS-20 example, 9-17 

Table 
BLISS-10 language features, 9-7 
cross-reference listing 

symbol types, 3-16 
machine-specific functions, 5-2 
source listing preface string 

format, 3-6 
switch vs. module switch names 

TOPS-10, 2-19 
TOPS-20, 1-21 

TENDEF library, 9-11 
Terminal output, 3-2 
Terminal switches, 1-11, 2-9 
Terminating LINK, 4-1 
/TEST, 4-3 
TNBIND, 8-6 
Tools, 9-1 

BCREF, 9-4 
CVTI0, 9-6 
TUTIO, 9-10 
XPORT, 9-1 
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TOPS-20 special features, 1-22 
/TOPSIO, 1-19, 2-17 
/TOPS20, 1-19, 2-17 
TRACE, 1-15, 2-14 

examples, 3-11 
Transportability 

key to, 7-9 
techniques, 7-10 
tools, 7-3 

Transportability guidelines, 7-1 
address calculation, 7-14 
allocation attribute, 7-12 
attributes, 7-12 
character sequences, 7-17 
checking, 7-6 
control expressions, 7-15 
declarations, 7-13 
field selectors, 7-30 
isolation, 7-2 
literals, 7-3 
modularization, 7-3 
module switches, 7-6 
relational operators, 7-15 
REQUIRE and LIBRARY files, 7-8 
reserved names, 7-8 
simplicity, 7-3 
string literals, 7-17 
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