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2 Condition

Common Lisp Condition

Condition

Signaling || Condition

Handling | Condition

Restart Condition

throw catch go

Common Lisp Macro
2.1
0 99
| (1) | (2) | (3)

0 99 TURE TRUE TRUE

-1 FALSE FALSE FALSE:warning:

100 FALSE FALSE FALSE:warning:

"abc” ( ) || FALSE erTor: erTor:

0 99
0 99
condition restart
ANSI Common Lisp “Exceptional Situations”
condition “Description” restart



3 Condition

Common Lisp condition
3.1 Condition
Condition condition
condition
condition
condition condition
serious-condition
error
‘shnpk%aror (error "message")
storage-condition
warning
‘shnpk%wanﬁng (warn "message")
simple-condition (signal "message")
condition 3.3.3
ignore-errors error condition
error
storage-condition
condition

ignore-errors

condition

3.1.1 Condition

condition

(define-condition, make-condition)

condition define-condition

:report

condition

serious—-condition

defclass

make-condition
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;53 condition condition
33
(define-condition my-condition (simple-condition)
((universal-time :initform (get-universal-time)
:accessor universal-time))
(:report (lambda (condition stream)
(multiple-value-bind (ss mm hh d m y)
(decode-universal-time (universal-time condition))
(format stream "["D-"2,°0D-"2,°0D ~2,°0D:72,°0D:"2,°0D] "
y m d hh mm ss)
(call-next-method)))))

CL-USER(180): (error (make-condition ’my-condition
:format-control "This condition is my-condition. val="A."
:format-arguments °’(10)))

Error: [2006-05-22 19:19:04] This condition is my-condition. val=10.
[condition type: MY-CONDITION]

define-condition my-condition

(PROGN (DEFCLASS MY-CONDITION (SIMPLE-CONDITION)
((UNIVERSAL-TIME :INITFORM (GET-UNIVERSAL-TIME) :ACCESSOR
UNIVERSAL-TIME)))
(DEFMETHOD PRINT-0BJECT ((CONDITION MY-CONDITION) STREAM)
(IF (OR *PRINT-ESCAPE* *PRINT-READABLY*)
(CALL-NEXT-METHOD)
(FUNCALL #’ (LAMBDA (CONDITION STREAM)
(MULTIPLE-VALUE-BIND (SS MM HH D M Y)
(DECODE-UNIVERSAL-TIME
(UNIVERSAL-TIME CONDITION))
(FORMAT STREAM
"[~D-~2,’0D-~2,’0D ~2,°0D:~2,°0D:~2,°0D] "
Y M D HH MM SS)
(CALL-NEXT-METHOD)))
CONDITION STREAM)))
>MY-CONDITION)

defclass my-condition :report print-object

:report condition reporter condition message

Condition message

3.2 Signaling

Condition error, cerror, signal, warn 2
2Unix signaling + (interrupt)
(signal) Common Lisp 4.3



3.2.1 error

Condition error condition  handling
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N val simple-error
555
(defun check-value-with-error (val)
(unless (integerp val)
(error ""A is not a integer number." val))
(<= 0 val 99))

CL-USER(9) : (check-value-with-error 0) ;
T

CL-USER(10): (check-value-with-error 3.14) ;
Error: 3.14 is not a integer number. ;

Restart actions (select using :continue):

0: Return to Top Level (an "abort" restart).

1: Abort entirely from this (lisp) process.

[1] CL-USER(11): :continue O ; 0 restart
CL-USER(12)

Lisp
Allegro CL (http://franz.com)

error condition condition message

simple-error

3.2.2 cerror

error condition condition  handling
error restart continue
restart cerror nil condition
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55 val 0 99

39

(defun check-value-with-cerror (val)

(loop ; loop
if (integerp val) ; val if block
if (< val 0) do
(cerror "Enter a valid integer number." "“D is too small." val)

(format t "“&Input a bigger number: ")

else if (> val 99) do
(cerror "Enter a valid integer number." "“D is too big." wval)
(format t "“&Input a smaller number: ")

else do
(return val) ;
end
else do
(cerror "Enter a integer number." "“A is not a integer number." val)
(format t "“&Input a integer number: ")
do ; val

(setq val (read))
(fresh-line)))

CL-USER(25): (check-value-with-cerror -1)
Error: -1 is too small.

Restart actions (select using :continue):
0: Enter a valid integer number. ; cerror
1: Return to Top Level (an "abort" restart).
2: Abort entirely from this (lisp) process.
[1c] CL-USER(26): :continue O ; cerror 0
Input a bigger number: 100 H
Error: 100 is too big. H

Restart actions (select using :continue):
0: Enter a valid integer number.
1: Return to Top Level (an "abort" restart).
2: Abort entirely from this (lisp) process.
[1c] CL-USER(27): :continue O
Input a smaller number: 33 H
33
CL-USER(26) :

;33 continue restart

CL-USER(28) : (handler-bind ((error
#’ (lambda (cond)
(declare (ignore cond))
(continue)))) ; cerror
(check-value-with-cerror 3.14))
Input a integer number: -1 H
Input a bigger number: 100
Input a smaller number: 33
33
CL-USER(29) :



3.2.3 signal

Condition error, cerror signal

nil

3333355553355 5553355 555535555 5553355555335355553335555533355555333355555
e error my-condition
335
(defun check-value-with-error-2 (val)

(signal (make-instance ’my-condition

:format-control "Called check-value-with-error."))
(unless (integerp val)
(error ""A is not a integer number." val))
(<= 0 val 99))

;53 Handling

CL-USER(30): (handler-bind ((my-condition ; condition
#’ (lambda (cond)
(format t "~A~%" cond))))

(check-value-with-error-2 50)

(sleep 5)

(check-value-with-error-2 50))
[2006-07-25 19:15:30] Called check-value-with-error.
[2006-07-25 19:15:35] Called check-value-with-error.
T
CL-USER(31):

;55 Handling

CL-USER(16) : (check-value-with-error-2 50) ; signal
T
CL-USER(17):

signal condition
condition message simple-condition

3.2.4 warn

Warning warning

condition message simple-warning
warning type-error

warn *error-outputx*

stream  condition message nil
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N val 0 99 simple-warning
335
(defun check-value-with-warn (val)
(if (integerp val)
(cond ((< val 0)
(warn ""D is too small." val)
(format t "Here is in check-value.~%")

nil)
((> val 99)

(warn "°D is too big." val))
(t

t))

(error ""A is not a integer number." val)))
;5 Handling

CL-USER(242): (check-value-with-warn -10)

Warning: -10 is too small. ; Warning
Here is in check-value. ; warn
NIL

;55 Handling

CL-USER(231): (handler-bind ((simple-warning
#’ (lambda (cond)
(declare (ignore cond))
(format t "Here is in handler.~%"))))
(check-value-with-warn -10))

Here is in handler. ;
Warning: -10 is too small. ; warning
Here is in check-value. ; warn
NIL

e muffle-warning warn
N unwind-protect

CL-USER(232): (handler-bind ((simple-warning
#’ (lambda (cond)
(declare (ignore cond))
(unwind-protect
(progn
(format t "Here is in handler.”%")
(muffle-warning))
(format t "Handler finished.~%")))))
(check-value-with-warn -10))
Here is in handler. ;

Handler finished. ; (unwind-protect )
Here is in check-value. ; muffle-warning
NIL ; warning

10



3.2.5

*break-on-signals*

signal warn
condition (typep condition *break-on-signals*)
true *break-on-signalsx* signaling
. 1. 3
signaling
A A R S R R R R R R R R R I
;35 warn

CL-USER(36): (let ((xbreak-on-signals* ’warning))

(check-value-with-warn -10))
Break: -10 is too small. ; warn
break entered because of *break-on-signals*.

Restart actions (select using :continue):
0: return from break.
1: skip warning.
2: continue processing.
3: Return to Top Level (an "abort" restart).
4: Abort entirely from this (lisp) process.
[1c] CL-USER(37): :cont 1 ; warn

Here is in check-value.
NIL
3 Allegro CL break break

11
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39

39

t

CL-USER(3): (let ((¥break-on-signals* t))
(handler-bind ((my-condition
#’ (lambda (cond)
(format t "My-condition handler with ~S.7%" cond)))

(error

#° (lambda (cond)

(format t "Error handler with ~S.7%" cond))))
(signal (make-condition ’my-condition

:format-control "This is my-condition."))

(error "This is simple-error.")))
Break: [2006-08-02 12:30:32] This is my-condition.

break entered because of *break-on-signalsx.

Restart actions (select using :continue):
0: return from break.
1: Return to Top Level (an "abort" restart).
2: Abort entirely from this (lisp) process.

[1c] CL-USER(4):

My-condition handler with #<MY-CONDITION @ #x40c61992>.

:cont O

Break: This is simple-error.
break entered because of *break-on-signalsx.

Restart actions (select using :continue):
0: return from break.
1: Return to Top Level (an "abort" restart).
2: Abort entirely from this (lisp) process.

[1c] CL-USER(5):

:cont O

Error handler with #<SIMPLE-ERROR @ #x40c6641a>.
Error: This is simple-error.

Restart actions (select using :continue):
0: Return to Top Level (an "abort" restart).
1: Abort entirely from this (lisp) process.

[1] CL-USER(6): :cont O
CL-USER(7):
signaling 4 Restart
break nil

4Allegro CL

simple-condition

continue

3

>

>

s

signal

y error

error

(break point

excl:simple-break

12

)

break

signaling
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;5 break (break point

(defun foo-with-break ()
(format t "Start foo-with-break™%")
(break)
(format t "End foo-with-break™%"))
CL-USER(40) : (foo-with-break)
Start foo-with-break
Break: call to the ‘break’ function. ; break

Restart actions (select using :continue):
0: return from break.
1: Return to Top Level (an "abort" restart).
2: Abort entirely from this (lisp) process.

[1c] CL-USER(41): :cont O ; break
End foo-with-break
nil

CL-USER(42) :

)

signaling

3993993393533 3333335333333 3333333333333 33333 3333333333333 3333333933333393333333333)

condition invoke-debugger
break singlaing invoke-debugger
;53 warning

39

CL-USER(117): (handler-bind ((simple-warning #’invoke-debugger))

(check-value-with-warn -10))
Debug: -10 is too small.
[condition type: SIMPLE-WARNING]

Restart actions (select using :continue):
0: skip warning.
1: continue processing.
2: Return to Top Level (an "abort" restart).
3: Abort entirely from this (lisp) process.
[1] CL-USER(118):

13



3999993393533 3933335333333 3333333333333 33333339353333333333339333339333333333333333)

;35 break invoke-debugger

39

;33 break signaling handling
CL-USER(242) : (handler-case
(break)

(simple-break (cond)
(format t "“&~S~%~A" cond cond)))
#<SIMPLE-BREAK @ #x75abe772>
call to the ‘break’ function.
NIL
CL-USER(243):

;53 invoke-debugger handling

CL-USER(243): (handler-case
(invoke-debugger ’simple-break)
(simple-break (cond)
(format t ""&"S”%"A" cond cond)))
Debug: #<SIMPLE-CONDITION @ #x75abf81la>
[condition type: SIMPLE-CONDITION]

Restart actions (select using :continue):
0: Return to Top Level (an "abort" restart).
1: Abort entirely from this (lisp) process.
[1] CL-USER(244): :cont O
CL-USER(245) :

*debugger-hookx*
ANSI Common Lisp *debugger-hook*

3.5.2 invoke-restart-interactively

14



5 (*debugger-hook* )
(defun one-of (choices &optional (prompt "Choice"))
(let ((choice-no 0))
;3 restart
(loop for choice in choices
as no from 1
do (format t ""&["D] ~A: " no choice))
N restart
(loop until (typep choice-no ‘(integer 1 ,(length choices)))
do (format t "“&"A: " prompt)
(setq choice-no (read))
(fresh-line))
H restart
(nth (- choice-no 1) choices)))

(defun my-debugger (condition me-or-my-encapsulation)
(format t "“&Fooey: “A" condition) ;
(let ((restart (one-of (compute-restarts)))) ; restart
(when (not restart)
(error "My debugger got an error."))
(let ((*debugger-hook* me-or-my-encapsulation))
(invoke-restart-interactively restart)))) ; restart

CL-USER(8): (let ((*debugger-hook* #’my-debugger))
(check-value-with-cerror -1))

Fooey: -1 is too small.

[1] Enter a valid integer number.:

[2] Return to Top Level (an "abort" restart).:

[3] Abort entirely from this (lisp) process.:

Choice: 4 ;

Choice: 1

Input a bigger number: 10

10

CL-USER(9) :

>

; restart

15



3.3 Handling

Signaling condition ( )
restart (3.5 ) throw,
catch, go signaling condition  toplevel
toplevel condition ( warning
)
3
handler-bind || condition
condition ()
handler-case || condition
condition ) handler-case
ignore-errors || error condition condition
handling nil
condition ignore-errors
1, 2
(defun function1 () %ﬁéhé/\ypi—ﬁﬁﬁ
(handler-bind ((error #'error-handlerl)) (@) B&U Top Level EnfE
function2 .
( ))) | Lisp Top Level | TNV DEE
(defun function2 () ©) @‘T
(handler-bind ((error #'error-handler2) y
(warning #warning-handler2) | function1 | error-handlerl
(condition #'condition-handler2)) t
(function3))) @ | @
. function2 ® error-handler2
(defun fu'nf:tlons 0 ® condition-handler2
(error 'simple-error)) ‘T
©) @
CL-USER(10): (functionl) -
Error: #<SIMPLE-ERROR @ #x208cb8da> | function3 |
condition type: SIMPLE-ERROR
[ P ] (i)
Restart actions (select using :continue):
0: Return to Top Level (an "abort" restart). = s -
1: Abort entirely from this (lisp) process. l AYRI—ERELTREBIFUHL
[1] CL-USER(11): 1 : condition S 1=k B/ > KS—ig%R

® NUFS—BEEE  N\UF)OTNEBETTEITSNDEE

NFF—BEAE  N\URYU T RBEIRITTHLETS
hBHEHK

16




(defun jmp-functionl ()
(handler-case ; Handling ##1+#-#%(<
P NURS—BBERTTSTI0
(function2)

(error (cond) (error-handlerl-case cond))
(condition (cond) (condition-handlerl cond)))

(handler-bind ((error #'error-handler1))
(function2)))

(defun function2 ()
(handler-bind ((error #'error-handler2)
(warning #warning-handler2)
(condition #'condition-handler2))
(function3)))

(defun function3 ()
(cerror "Foo." "Bar."))

CL-USER(10): (jmp-functionl)
Error: Bar.

Restart actions (select using :continue):
0: Foo.
1: Rerturn to Top Level (an "abort" restart).
2: Abort entirely from this (lisp) process.
[1] CL-USER(11):

(@Y

EITSNEN\RS—BEH
B LU Top Level EifE

| Lisp Top Level

| @ FvAoRs

®VY

| jmp-functionl

| error-handlerl-case

F

@ 9| ©

v v

@ error-handlerl

function2

®) error-handler2
® condition-handler2
@ error-handler2

F

@ @

A 4 A 4

@ condition-handler2

| function3

(F4LY

restart (LB 2 AE:

®error-handlerl-case I& cerror D/N\URYL S BT TETS
hEW=8 ., @~DDREIZRESNT= restart (XRITTELHLY,
DTHRESNT= restart [(FRTFTES,

2: handler-case

3.3.1 handler-bind

5.

(handler-bind ((<condition -A> <
(<condition -B> <
)
<form>)
<form> <condition >
< >

handler-bind

error , simple-error

17

-A>)
-B>)
signaling
( )
simple-error
, condition

syntax ~ ANSI Common Lisp




N handler-bind
CL-USER(9): (handler-bind ((error
#’ (lambda (cond)
(declare (ignore cond))
(format t "Here is in error handling.~%")))
(simple-error
#’ (lambda (cond)
(declare (ignore cond))
(format t "Here is in simple-error handling.~%")))
(warning
#’ (lambda (cond)
(declare (ignore cond))
(format t "Here is in warning handling."%")))
(condition
#’ (lambda (cond)
(declare (ignore cond))
(format t "Here is in condition handling.~%"))))
(error "Foo.")) ; simple-error
Here is in error handling.
Here is in simple-error handling.
Here is in condition handling.
Error: Foo. ;

Restart actions (select using :continue):
0: Return to Top Level (an "abort" restart).
1: Abort entirely from this (lisp) process.
[1] CL-USER(10):

3.3.2 handler-case

(handler-case
<form>
(<condition -A> (<cond>)
< -A>)
(<condition -B> (<cond>)
< -B>)
)

<form> <condtion > signaling

< > condition <cond> <

handler-case ( )

handler-bind < > handler-case

handler-case < >

18
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N handler-case
535

CL-USER(12): (handler-case

(progn
(format t "Signaling error.”%")
(error "Foo.")) ; simple-error

(error (cond)
(declare (ignore cond))
(format t "Here is in error handling.”%")
t)
(simple-error (cond) ; error
(declare (ignore cond))
(format t "Here is in simple-error handling.~%")
nil))
Signaling error.
Here is in error handling. ;
T ; handler-case
CL-USER(13):

handler-case handler-bind

(CATCH ’#:|Tagl7|
(LET ((#:G1000 NIL))
(DECLARE (IGNORABLE #:G1000))
(TAGBODY
(HANDLER-BIND ((ERROR
#’ (LAMBDA (EXCL: :TEMP)
(DECLARE (IGNORABLE EXCL::TEMP))
(SETQ #:G1000 EXCL: :TEMP)
(GO #:G1001)))
(SIMPLE-ERROR
#° (LAMBDA (EXCL: :TEMP)
(DECLARE (IGNORABLE EXCL::TEMP))
(SETQ #:G1000 EXCL: :TEMP)
(GO #:G1002))))
(THROW ’#: |Tagl7|
(PROGN (FORMAT T "Signaling error.~%") (ERROR "Foo."))))
#:G1001
(THROW ’#: |Tagl7|

(LET ((COND #:G1000)) (FORMAT T "Here is in error handling.”%") T))

#:G1002
(THROW ’#:|Tagl7|
(LET ((COND #:G1000))
(FORMAT T "Here is in simple-error handling.~%")
NIL)))))

handler-case handler-bind
handler-case

restart restart

19

<form>

go

restart



;33 handler-case restart
CL-USER(206) : (handler-case
(check-value-with-warn -1)
(warning (cond)
(declare (ignore cond))
(format t "Here is in handler-case”%")
(muffle-warning))) ; warn
Here is in handler-case
Error: a restart named muffle-warning is not active.
[condition type: CONTROL-ERROR] ; Restart

Restart actions (select using :continue):
0: Return to Top Level (an "abort" restart).
1: Abort entirely from this (lisp) process.
[1] CL-USER(207):

HHHHHHHHHHHHHHHHHHHHHHEHHHHHHHS HHHHHHHHHHHHHHHHHHHHHEH HHHHHHHHHHHHHHHHHHHHH
;33 handler-case restart
555
CL-USER(215): (defun foo (val)
(handler-case
(check-value-with-warn val)
(warning (cond)
(declare (ignore cond))
(format t "Here is in handler-case™%")

(invoke-restart ’my-restart 7)))) ; restart
FOO
CL-USER(216): (restart-case
(foo -1)

(my-restart (&optional v) (+ v 2)))
Here is in handler-case
9 ; (7 2)
CL-USER(217):

3.3.3 ignore-errors

(ignore-errors <form>)

<form> error signaling nil
error 2 6

nil

6Common Lisp ( )

20



39999999 9999939393999
53 val default
29

(defun foo (val)

HH default 100
(if (ignore-errors (check-value-with-error val))
(* 10 val)
100)) ; default
CL-USER(46): (foo 3.14) ; error ignore-errors nil
100 ; default 100

CL-USER(47) :

ingore-errors

(handler-case
(progn
<form>)
(error (cond)
(values nil cond)))

ignore—errors error

error signal

21
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;53 1lgnore-errors error signaling

533 error
;53 error object catch object 2

CL-USER(40): (ignore-errors (error ’simple-error))
NIL
#<SIMPLE-ERROR @ #x410efc22>

;55 signal error object catch object

CL-USER(41): (ignore-errors (signal ’simple-error))
NIL
#<SIMPLE-ERROR @ #x410f02ea>

;53 storage-condition error
ignore-errors signal

39

CL-USER(42): (ignore-errors (signal ’storage-condition))
NIL

;33 error
CL-USER(43): (ignore-errors (error ’storage-condition))
Error: #<STORAGE-CONDITION @ #x410f£105a>
[condition type: STORAGE-CONDITION]
Restart actions (select using :continue):
0: Return to Top Level (an "abort" restart).

1: Abort entirely from this (1lisp) process.
[1] CL-USER(44):

3.3.4 default handler

signaling

default handler

22

nil

restart
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;33 default handler

e check-value-with-error error

N signal restart

N abort

335

(defun check-value-with-default-handler (val)
(handler-bind ((error #’(lambda (cond)

(signal cond) ; signal
(format t "Here is in default handler.”%")
(abort)))) H

(check-value-with-error val)))
;33 default hadler

CL-USER(153) : (check-value-with-default-handler 3.14)
Here is in default handler.
CL-USER(154):

N handler-case
;33 handler-case default handler

CL-USER(155): (handler-case
(check-value-with-default-handler 3.14)
(error (cond)
(declare (ignore cond))
(format t "I get an error. Return a default value now. %")

100))
I get an error. Return a default value now.
100
CL-USER(156) :
3.4 Restart
restart
Signaling
3.2.2 cerror restart
1 cerror
signaling Restart

signaling

restart restart-bind, restart-case,
with-simple-restart
restart-bind  primitive restart
with-simple-restart restart-case
restart-case restart-case
restart-bind signaling

restart with-condition-restarts Restart

23



3.4.1 restart-case

(restart-case
<restartable-form>

(<case-name-A> <parameter-list> ; restart restart
:interactive <interactive-expression-A> ; ( )
:report <report-expression-A> ; Restart ( )
:test <test-expression-A> ; restart ( )
<restart-form-A>) ; restart
(<case-name-B>
o)
»
<restartable-form> restart <case-name> invoke-restart (3.5.1
) <restart-form>
<restartable-form> signaling
restart-case restart ( )
restart ( )
<parameter-list> restart :interactive
invoke-restart restart invoke-restart
<arguments>
:test t restart ( t
restart invoke-restart restart

3.5.1
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3999993393533 3933335333333 3333333333333 33333339353333333333339333339333333333333333)

535 val 0 99
(defun check-value-with-restart (val)
(loop with low = 0
with high = 99 ;
if (and (integerp val)
(<= low val high)) return
(values val low high) ;
else do ;
(restart-case
(error "Illegal value: “D." val)
M restart
(store-value (mew-val)
:report "Set new value."
:interactive (lambda ()

(format t "Enter a new value: ")

(1ist (read)))
(setq val new-val))
M restart
(set-new-limit (new-low new-high)
:report "Set new lower value."
:interactive (lambda ()
(let (new-low new-high)
(format t "Enter a new lower:
(setq new-low (read))

(format t "Enter a new higher:

(setq new-high (read))
(list new-low new-high)))
(setq low new-low)
(setq high new-high)))))

restart

CL-USER(42): (check-value-with-restart -1)
Error: Illegal value: -1.
[condition type: SIMPLE-ERROR]

Restart actions (select using :continue):
0: Set new value.
1: Set new lower value.
2: Return to Top Level (an "abort" restart).
3: Abort entirely from this (lisp) process.
[1] CL-USER(43): :cont O ;
Enter a new value: 10 ;
10 H
0 ;
99 ;
CL-USER(44) :
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M restart

CL-USER(44): (check-value-with-restart -1)
Error: Illegal value: -1.
[condition type: SIMPLE-ERROR]

Restart actions (select using :continue):
0: Set new value.
1: Set new lower value.
2: Return to Top Level (an "abort" restart).
3: Abort entirely from this (lisp) process.
[1] CL-USER(45): :cont 1 ;
Enter a new lower: -5 5
Enter a new higher: 50 H
-1 ;
_5 ;
50 ;
CL-USER(46) :

:interactive new-low
restart setq
setq
restart restart setq

restart setq

interface restart

*debugger-hookx*
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N interface
(defun my-sqrt-loop ()
(loop with val = 0
do (restart-case
(let ((result (sqrt val)))
(format t "sqrt “4D = ~,6F7)" val result)
(break "What do you want to do?"))
M restart
(store-value (new-value)
:report "Set new value."
:interactive (lambda ()
(format t "Enter a new number: ")
(list (read)))
(setq val new-value))
;5 1 restart
(add-1 O
:report "Increment value."
(incf val))
53 1 restart
(delete-1 O
:report "Decrement value."
(dect val)))))
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CL-USER(73) :
sqrt 0 = 0.000000
Break: What do you want

Restart actions (select
0: return from break.
1: Set new value.

2: Increment value.
3: Decrement value.
4: Return to Top Level
5: Abort entirely from

[1c] CL-USER(74): :cont

Enter a new number: 10

sqrt 10 = 3.162278

Break: What do you want

Restart actions (select
0: return from break.
1: Set new value.

2: Increment value.
3: Decrement value.
4: Return to Top Level
5: Abort entirely from

[1c] CL- USER(75) :cont

sqrt = 3.316625

Break: What do you want

Restart actions (select
0: return from break.
1: Set new value.

2: Increment value.
3: Decrement value.
4: Return to Top Level
5: Abort entirely from

[1c] CL-USER(76): :cont

sqrt 10 = 3.162278

Break: What do you want

Restart actions (select
0: return from break.
1: Set new value.

2: Increment value.
3: Decrement value.
4: Return to Top Level
5: Abort entirely from
[1c] CL-USER(77):
CL-USER(78) :

:cont

(my-sqrt-loop)

to do?

using :continue):

(an "abort" restart).

this (lisp) process.
1 ;
to do?

using :continue):

(an "abort" restart).

this (lisp) process.
2 ;

to do?

using :continue):

(an "abort" restart).

this (lisp) process.
3 ;

to do?

using :continue):

(an "abort" restart).
this (lisp) process.
4 3

restart

3.4.2 restart-bind
3.3.2 handler-case
restart-case restart
restart 8
83.5.3 compute-restarts restart

28
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restart-bind restart restart
3.5.2 invoke-restart-interactively

3.5.1 invoke-restart
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3999993393533 3933335333333 3333333333333 33333339353333333333339333339333333333333333)

HHH DX f(x) =x X f (fixed point)

Y f f
35

555 :

HHH function init-guess

HEH tolerance

35 limit

HEH restart: change-function =>

HHH change-guess =>

HHH figure-more =>

(defun find-fixed-point (func init-guess tolerance limit)
(loop as guess = init-guess then next

as count from O

as next = (funcall func guess) ; £(x)
as sub = (abs (- guess next)) ;

when (or (< sub tolerance) ;

(>= count limit)) do
(format t "“&The fixed point of “A is 7,6F.7)" func next)

(format t " [guess=",2F, count/limit="D/"D, sub/tolerance=",6F/~,6F]~%"

init-guess count limit sub tolerance)
(block my-tag
(restart-bind ((change-function #’(lambda (new-func)
(setq func new-func)

(invoke-restart-interactively ’change-guess))

:report-function
#’ (lambda (stream)

(format stream "Eval another function." func))

:interactive-function
#’ (lambda ()
(format t "Enter a new func: ")
(list (read))))
(change-guess #’(lambda (new-guess)
(setq init-guess new-guess)
(setq next new-guess)
(setq count 0)
(return-from my-tag t))
:report-function
#’ (lambda (stream)

(format stream "Try to figure another guess.

init-guess))
:interactive-function
#’ (lambda ()
(format t "Enter a new guess: ")
(list (read))))
(figure-more #’(lambda (more)
(setq limit (+ count more))
(return-from my-tag t))
:report-function
#’ (lambda (stream)

(format stream "Try to figure more.

:interactive-function
#’ (lambda ()
(format t "How many time?: ")
(list (read)))))
(break "What do you want to do?")))))
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HHH (cos)

CL-USER(197): (find-fixed-point ’cos 1.0 0.00001 20)
The fixed point of COS is 0.739018.

[guess=1.00, count/limit=20/20, sub/tolerance=0.000166/0.000010]
Break: What do you want to do? ; sub

Restart actions (select using :continue):

0: return from break.

1: Eval another function.

2: Try to figure another guess. [guess=1.00]

3: Try to figure more. [count=20]

4: Return to Top Level (an "abort" restart).

5: Abort entirely from this (lisp) process.

[1c] CL-USER(198): :cont 3 ; 15
How many time?: 15

The fixed point of COS is 0.739082.

[guess=1.00, count/1imit=28/35, sub/tolerance=0.00007/0.000010]

Break: What do you want to do? ; 28

Restart actions (select using :continue):

0: return from break.

1: Eval another function.

2: Try to figure another guess. [guess=1.00]
3: Try to figure more. [count=28]

4: Return to Top Level (an "abort" restart).
5: Abort entirely from this (lisp) process.
[1c] CL-USER(199): :comnt 2 ;
Enter a new guess: 1.5
The fixed point of COS is 0.739082.

[guess=1.50, count/limit=31/35, sub/tolerance=0.000007/0.000010]

Break: What do you want to do? ; 31

Restart actions (select using :continue):

0: return from break.

1: Eval another function.

2: Try to figure another guess. [guess=1.50]

3: Try to figure more. [count=31]

4: Return to Top Level (an "abort" restart).

5: Abort entirely from this (1lisp) process

[1c] CL-USER(200): :cont 1 (sart 5)
Enter a new func: (lambda (y) (/ (+ y (/ 5 7y)) 2))
Enter a new guess: 1.0

The fixed point of (LAMBDA (Y) (/ (+ Y (/ 5 Y¥)) 2)) is 2.236068.

[guess=1.00, count/limit=5/35, sub/tolerance=0.000001/0.000010]

Break: What do you want to do?

Restart actions (select using :continue):
0: return from break.
1: Eval another function.
2: Try to figure another guess. [guess=1.00]
3: Try to figure more. [count=5]
4: Return to Top Level (an "abort" restart).
5: Abort entirely from this (lisp) process.
[1c] CL-USER(201):
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;33 invoke-restart

CL-USER(116): (let ((val 1))

(defun my-sqrt-func

; val

my-sqrt-func

()

(float (/ (+ y (/ val y)) 2)))
(defun incf-sqrt-seed ()

(incf val)))
INCF-SQRT-SEED
CL-USER(117):

(handler-bind ((simple-break

#’ (lambda (cond)
(declare (ignore cond))

(format t "(sqrt

“,2F) = 7 " (incf-sqrt-seed))

(invoke-restart ’change-function ’my-sqrt-func))))
(find-fixed-point ’my-sqrt-func 1.0 0.00001 1000))

The fixed point of MY-SQRT-FUNC is
[guess=1.00, count/1limit=0/1000,
(sqrt 2.00) = 7
The fixed point of MY-SQRT-FUNC is
[guess=1.40, count/1limit=3/1000,
(sqrt 3.00) = 7
The fixed point of MY-SQRT-FUNC is
[guess=1.70, count/1limit=3/1000,
(sqrt 4.00) = 7
The fixed point of MY-SQRT-FUNC is
[guess=2.00, count/limit=1/1000,
(sqrt 5.00) = 7
The fixed point of MY-SQRT-FUNC is
[guess=2.20, count/1limit=3/1000,
(sqrt 6.00) = 7

3.5 Restart

:continiue <

Enter a new guess:

Enter a new guess:

Enter a new guess:

Enter a new guess:

Enter a new guess:

1.000000.

sub/tolerance=0.000000/0.000010]
1.4

1.414214.

sub/tolerance=0.000000/0.000010]
1.7

1.732051.

sub/tolerance=0.000000/0.000010]
2

2.000000.

sub/tolerance=0.000000/0.000010]
2.2

2.236068.

sub/tolerance=0.000000/0.000010]

> restart

restart

invoke-restart, invoke-restart-interactively

restart

abort, muffle-warning, continue, use-value, store-value

restart
Restart
restart
3.5.1 invoke-restart

(invoke-restart <restart

> [<arguments>])

restart active  restart invoke-restart active
restart <restart > restart
<arguments>
3.4.1 restart
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HHHHHHHHHHHHHHHHHHHHHEHHHHHHHH HHHHHHHHHHHHHEHHHHHHHHHHHHHHEHHHHHHHHHHHHHHHH
533 error invoke-restart
535
(defun change-range-value (val)
(handler-bind ((error #’(lambda (cond)
(format t "I will set new limit.~%")
Y
(invoke-restart ’set-new-limit (- val 10) (+ val 10)))))
(check-value-with-restart val)))

CL-USER(131): (change-range-value -6)
I will set new limit.

_6 ;

-16 5

4 ;

CL-USER(132):

3.4.1 my-sqrt-loop loop
invoke-restart restart loop

CL-USER(23) : (handler-bind ((simple-break
#’ (lambda (cond)
(declare (ignore cond))
HE 1 restart
(invoke-restart ’add-1))))
(my-sqrt-loop))

sqrt 0 = 0.000000
sqrt 1 = 1.000000
sqrt 2 = 1.414214
sqrt 3 = 1.732051
sqrt 4 = 2.000000
sqrt 5 = 2.236068
sqrt 6 = 2.449490
sqrt 7 = 2.645751
sqrt 8 = 2.828427

sqrt 504 = 22.449944
sqrt 504 = 22.449944

3.5.2 invoke-restart-interactively

(invoke-restart-interactively <restart >)

Active  restart restart <restart >

3.4.1 my-sqrt-loop restart
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CL-USER(81) : (handler-bind ((simple-break
#’ (lambda (cond)
(declare (ignore cond))
;3 restart
HE interface
(invoke-restart-interactively ’store-value))))
(my-sqrt-loop))
sqrt 0 = 0.000000
Enter a new number: 10
sqrt 10 = 3.162278
Enter a new number: 20

sqrt 20 = 4.472136
Enter a new number: 5
sqrt 5 = 2.236068

Enter a new number:

3.5.3 active  restart (compute-restarts, find-restart)

Restart active ( ) <restart > control-error
active restart compute-restarts

active restart <restart > find-restart

3333335555335 5555335555 553555555553555555333555533535555533355553333355555
N active restart
355
CL-USER(415): (handler-bind ((error #’(lambda (cond)
(print (compute-restarts))
(abort))))
(check-value-with-restart -1))

(#<restart STORE-VALUE for condition #<SIMPLE-ERROR @ #x40c25dfa> @ #x40c26cb2>
#<restart SET-NEW-LIMIT for condition #<SIMPLE-ERROR @ #x40c25dfa> @ #x40c27bla>
#<restart ABORT @ #x40c24eea> #<restart ABORT @ #x402dcff2>)

CL-USER(416) :
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N active restart active restart
CL-USER(144): (handler-bind ((error #’(lambda (cond)
(let ((r (find-restart ’set-new-limit)))
(when r
(format t "Restart ~S is named ~S~J%" r (restart-name r))
(format t "I will set a new limit.~%")
(invoke-restart r -10 10))))))
(check-value-with-restart -1))
Restart #<restart SET-NEW-LIMIT for condition
#<SIMPLE-ERROR @ #x20b5580a>
Q@ #x20b5752a> is named SET-NEW-LIMIT
I will set a new limit.
-1 ;
-10 5
10 5
CL-USER(145) :

555 top set-new-limit restart restart

CL-USER(145): (find-restart ’set-new-limit)

NIL

3.5.4 restart (abort, muffle-warning, continue, use-value, store-value)
restart

;55 command top level

(abort) = (invoke-restart ’abort)

;3 warn

(muffle-warning) = (invoke-restart ’muffle-warning)

;35 break, cerror

(continue) = (let ((r (find-restart ’continue)))

(when r (invoke-restart r)))

29 X

(let ((r (find-restart ’use-value)))

(use-value x)

(when r (invoke-restart r x)))

29 X

(let ((r (find-restart ’store-value)))

(store-value x)

(when r (invoke-restart r x)))

restart <restart >
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<restart >

3.6 Assertion

assertion
Common Lisp
3.6.1 assert
assert
correctable error 10
signaling
N vall val2 real
(defun add-num (vall val2)
(assert (and (realp vall) (realp val2)) ; false
(vall val2) ; ( )
"Value is not real: A or "A." vall val2) ; ( ) ( )

(+ vall val2))

CL-USER(247): (add-num ’a 2)
Error: Value is not real: A or 2.

Restart actions (select using :continue):

0: retry assertion with new values for VAL1, VAL2.
1: Return to Top Level (an "abort" restart).
2: Abort entirely from this (lisp) process.
[1] CL-USER(248): :cont O :

VALl currently has a value of A.

Do you want to supply a new value? (y or n) y

Enter a form to be evaluated: 1

VAL2 currently has a value of 2.

Do you want to supply a new value? (y or mn) y

Enter a form to be evaluated: 2

3

93.4.1 my-sqrt-loop store-value

Orestart error

36



M restart

CL-USER(271): (handler-bind ((error #’(lambda (cond)
(continue)))) ;

(add-num ’a 2))

VAL1 currently has a value of A. ;

Do you want to supply a new value? (y or mn) y

Enter a form to be evaluated: 1

VAL2 currently has a value of 2.

Do you want to supply a new value? (y or n) y

Enter a form to be evaluated: 2

3

CL-USER(272):

3.6.2 check-type

type-error  signaling

restart

store-value

3999993393993 3333353333333 3333333333333 33533333333333333333333333333333333333)

N vall integer, val2 0 99 integer
(defun add-num2 (vall val2)
(check-type vall integer)
(check-type val2 (integer O 99) "of range O to 99")
(+ vall val2))

CL-USER(17): (add-num2 100 100)
Error: the value of VAL2 is 100, which is not of range 0 to 99.
[condition type: TYPE-ERROR]

Restart actions (select using :continue):
0: supply a new value for VAL2.
1: Return to Top Level (an "abort" restart).
2: Abort entirely from this (lisp) process.
[1] CL-USER(18): :cont O ;
Type a form to be evaluated: 50
150

R store-value restart

CL-USER(20): (handler-bind ((error
#’ (lambda (cond)
(format t "Illegal value: ~A.7%" cond)
HH 60
(invoke-restart ’store-value 60))))
(add-num2 ’a 100))
Illegal value: the value of VALl is A, which is not of type INTEGER..

Illegal value: the value of VAL2 is 100, which is not of range 0 to 99..

120 ; (+ 60 60)
CL-USER(21) :
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3.6.3 ccase

correctable error signaling store-value
restart

33 5555335535553 555355 33553555355 5555355533553553355335333355355
5 symbol (ccase )
335
(defun decode (x)
(ccase x
((i uno) 1)
((ii dos) 2)
((iii tres) 3)
((iv cuatro) 4)))

CL-USER(342): (decode ’uno)
1

CL-USER(343): (decode ’v)
Error: V fell through a CCASE form. The valid cases were I, UNO, II, DOS, III,
TRES, IV, and CUATRO.
[condition type: CASE-FAILURE]

Restart actions (select using :continue):
0: supply a new value for X.
1: Return to Top Level (an "abort" restart).
2: Abort entirely from this (lisp) process.
[1] CL-USER(344): :cont O ;
Type a form to be evaluated: ’iii
3
CL-USER(345) :

3.6.4 ecase

11

non correctable error signaling ccase restart

Hrestart error
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33 5553355355535 5535533553555 35555553555335535533553535335353355
5 symbol (ecase )
(defun decode-by-ecase (x)
(ecase x
((i uno) 1)
((ii dos) 2)
((iii tres) 3)
((iv cuatro) 4)))

CL-USER(349): (decode-by-ecase ’v)
Error: V fell through a ECASE form. The valid cases were I, UNO, II, DOS, III,
TRES, IV, and CUATRO.
[condition type: CASE-FAILURE]

Restart actions (select using :continue):

0: Return to Top Level (an "abort" restart).

1: Abort entirely from this (lisp) process.

[1] CL-USER(350): :cont O ; ccase error
CL-USER(351):

3.6.5 ctypecase

correctable error  signaling store-value

restart

33335353 53553535355353535353335535353535353553535353535353353535353535333333535
e val integer
355
(defun to-integer (val)
(ctypecase val

(integer val)

(symbol (symbol-value val))

(string (read-from-string val))))

;53 float

CL-USER(376): (defparameter x 100) ;X 100
100
CL-USER(377): (to-integer 1.3)

Error: 1.3 fell through a CTYPECASE form. The valid cases were INTEGER,
SYMBOL, and STRING.
[condition type: CASE-FAILURE]

Restart actions (select using :continue):
0: supply a new value for VAL.
1: Return to Top Level (an "abort" restart).
2: Abort entirely from this (lisp) process.
[1] CL-USER(378): :cont O ;
Type a form to be evaluated: ’x ; X
100
CL-USER(379) :

39



3.6.6 etypecase

non correctable error  signaling ctypecase restart
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4 condition

condition

4.1
4.1.1 condition

condition
condition condition

condition

(define-condition my-abort-condition-mixin () ()

(define-condition my-restart-condition-mixin () ()

(warning ) || (define-condition my-continue-warning-mixin (warning) ())

(define-condition my-mail-condition-mixin () ())

(define-condition my-output-condition-mixin () ())

condition condition

my-system-condition

(define-condition my-system-condition (simple-condition)

0D
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3999993393533 3933335333333 3333333333333 33333339353333333333339333339333333333333333)

N condition

(define-condition my-condition-a (my-output-condition-mixin
my-abort-condition-mixin
my-system-condition
error)

(D)
e condition
(define-condition my-condition-b (my-output-condition-mixin
my-restart-condition-mixin
my-system-condition
error)
(D)
55 condition
(define-condition my-condition-c (my-mail-condition-mixin
my-restart-condition-mixin
my-system-condition

error)

0D

4.1.2

4.1.1 condition

condition

42



39

(defun main ()

(let ((val (random 50)))
(etypecase val

((integer 1 2) (error (make-condition ’my-condition-a
:format-control "The random value was “D."
:format-arguments (list val))))

((integer 3 25) (error (make-condition ’my-condition-b
:format-control "The random value was “D."
:format-arguments (list val))))

((integer 26 49) (error (make-condition ’my-condition-c
:format-control "The random value was “D."
:format-arguments (list val)))))))
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CL-USER(4): (tagbody
main-tag
(handler-bind ((my-output-condition-mixin
#’ (lambda (cond)
(format t "Display message & Restart:~28T~A™Y%" cond)))
(my-mail-condition-mixin
#’ (lambda (cond)
(format t "Send e-mail & Restart:"28T"A~Y" cond)))
(my-continue-warning-mixin
#’ (lambda (cond)
(format t "Continue now...~%")
(muffle-warning)))
(my-restart-condition-mixin
#’ (lambda (cond)
(format t "Restart now...~%")
(go main-tag)))
(my-abort-condition-mixin
#’ (lambda (cond)
(format t "Abort now...~%")
(exit 1)))
(error
#’ (lambda (cond)
(format t "Unknown Error: "A...7%" cond)
(go main-tag))))
(main)))
Display message & Restart: The random value was 4.
Restart now...
Display message & Restart: The random value was 5.
Restart now...

Send e-mail & Restart: The random value was 33.
Restart now...
Send e-mail & Restart: The random value was 29.

Restart now...

Display message & Restart: The random value was 3.

Restart now...

Send e-mail & Restart: The random value was 40.

Restart now...

Display message & Restart: The random value was 19.

Restart now...

Send e-mail & Restart: The random value was 26.

Restart now...

Display message & Restart: The random value was 14.

Restart now...

Send e-mail & Restart: The random value was 41.

Restart now...

Unknown Error: O fell through a ETYPECASE form. The valid cases were
(INTEGER 1 2), (INTEGER 3 25), and (INTEGER 26 49)....

Display message & Restart: The random value was 10.

Restart now...

Display message & Restart: The random value was 2.

Abort now...

; killing "Run Bar Process"...

; killing "Editor Server"...

; killing "Connect to Emacs daemon'...

; killing "Initial Lisp Listener"...
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4.2

4.2.1

error signaling

Allegro CL signaling
condition
(4.3 )

4.2.2 zoom

Allegro CL 1zoom
5035555555555 5555555535553 55555555535555353535353555555555553553533335335553535355553333553
533 zoom

(defun main (val)
(funcl (+ val 1)))

(defun funci (val)
(func2 (+ val 2)))

(defun func2 (val)
(error "Foo."))

CL-USER(464): (main 5)
Error: Foo.

Restart actions (select using :continue):
0: Return to Top Level (an "abort" restart).
1: Abort entirely from this (lisp) process.
[1] CL-USER(465): :zoom
Evaluation stack:

(ERROR "Foo.")
->(FUNC2 8)
(FUNC1 6)
(MAIN 5)
(EVAL (MAIN 5))
(TPL: TOP-LEVEL-READ-EVAL-PRINT-LOOP)
(TPL:START-INTERACTIVE-TOP-LEVEL
#<TERMINAL-SIMPLE-STREAM [initial terminal io] fd 0/1 @ #x40120882>
#<Function TOP-LEVEL-READ-EVAL-PRINT-LOOP> ...)
[1] CL-USER(466):

:zZoom
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Allegro CL handler-bind with-auto-zoom-and-exit

.zoom

URL: http://franz.com/support/documentation/8.0/doc/other /with-auto-zoom-and-exit.htm
: [Allegro CL install directory]/src/autozoon.cl

3333555355355 33553553553 35533553555355355535355355355533553555355355533555555355
;53 with-auto-zoom-and-exit
53
CL-USER(6): (with-auto-zoom-and-exit ("stack-trace.log")
(main 5))
An unhandled error condition has been signalled: Foo.

; Exiting

;3 stack-trace.log ( )
CL-USER(2): (shell "cat stack-trace.log")
Evaluation stack:

->(SYS::..RUNTIME-OPERATION . :UNKNOWN-ARGS)
(TPL:DO-COMMAND #1="zoom" :FROM-READ-EVAL-PRINT-LOOP NIL :COUNT T :ALL T)

(SIGNAL #22#)

(ERROR #23="Foo0.")

[... EXCL::EVAL-AS-PROGN ]

(BLOCK FUNC2 (ERROR #23#))

[... EXCL::%EVAL ]

(FUNC2 8)

(SYS::..RUNTIME-OPERATION 8)

[... EXCL::EVAL-AS-PROGN ]

(BLOCK FUNC1 (FUNC2 (+ VAL 2)))

[... EXCL::%EVAL ]

(FUNC1 6)

(SYS::..RUNTIME-OPERATION 6)

[... EXCL::EVAL-AS-PROGN ]

(BLOCK MAIN (FUNC1 (+ VAL 1)))

[... EXCL::%EVAL 1]

(MAIN 5)

(SYS::..RUNTIME-OPERATION 5)

[... EXCL::EVAL-AS-PROGN ]

(LET*
((#24=#:G103 (CONS ’ERROR #27=(LAMBDA (E) (WITH-STANDARD-IO-SYNTAX . #20#))))
(#25=#:G101 (LIST #24#))
(#26=#:G102 (CONS #25# (EXCL::FAST EXCL: :+*HANDLER-CLUSTERS*)))
(EXCL: : *HANDLER-CLUSTERS* #26#))
(DECLARE (DYNAMIC-EXTENT #25# #26# #24# EXCL::*HANDLER-CLUSTERS*))
. #28=((MAIN 5)))

(EXCL: : START-LISP-EXECUTION T)
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4.3 Thread

4.1.1
condition (
) 2
condition
condition
condition
process—interrupt 12
3030533333335 3333335553333 3533333333335 5333333353353 3333333535333333333333333333333535
;33 thread error

555
(define-condition thread-condition (simple-condition)

0D

(defmacro with-my-application-handler ((main-process) &body body)
¢ (tagbody
thread-tag
(handler-bind ((thread-condition ; thread

#’ (lambda (cond)
(format t "Restart my thread...”%")
(go thread-tag)))

(error ;

#’ (lambda (cond)
(mp:process-interrupt main-process

#’ (lambda () (error cond)))
(abort))))
(progn ,@body))))

12 Allegro CL Lisp process
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535 2

CL-USER(47): system:*current-process* ; process ( )
#<MULTIPROCESSING:PROCESS Initial Lisp Listener(2) waiting for input @ #x402a2ce2>

e process foo my-condition-c
N process bar thread-condition
CL-USER(48): (progn
(mp:process-run-function "foo"
#’ (lambda (main-process)
(with-my-application-handler (main-process)
(format t "In Foo."%")
(error (make-condition ’my-condition-c))))
system:*current-processx*)
(mp:process-run-function "bar"
#’ (lambda (main-process)
(with-my-application-handler (main-process)
(format t "In Bar.7%")
(sleep 1)
(error (make-condition ’thread-condition))))
system:*current-processx*))
#<MULTIPROCESSING:PROCESS bar(9) @ #x7572d862>

;55 foo my-condition-c main-process main-process

CL-USER(49): In Foo.

In Bar.

Restart my thread...

In Bar. ; bar
Error: condition C:(mail & restart). ; foo

[condition type: MY-CONDITION-C]

Restart actions (select using :continue):
0: Return to Top Level (an "abort" restart).
1: Abort entirely from this (lisp) process.

[1] CL-USER(50): system:*current-process* H process
#<MULTIPROCESSING:PROCESS Initial Lisp Listener(2) waiting for input @ #x402a2ce2>

[1] CL-USER(51): :proc ; foo condition abort
P Bix Dis Sec dSec Pri State Process Name, Whostate, Arrest
* 2 29161 47197 47196.9 O runnable Initial Lisp Listener, waiting for input
* 6 6012 173 173.3 0 waiting *lisp-listener*, waiting for input
* b 647 0 0.3 O waiting Editor Server, waiting for input
* 3 51 0 0.1 O waiting Connect to Emacs daemon, waiting for input
* 4 2 0 0.1 0 inactive Run Bar Process
* 7 125 0 0.0 O waiting Domain Name Server Client, waiting for input
* 9 14 0 0.0 O waiting bar, Sleeping
[1] CL-USER(52): :kill "bar" ; bar
[1] CL-USER(53):
( main-process)

main-process
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Condition System

user , passwd, id ()
e Tree
1P ENCORE"®
ENCORE 14
ENCORE
CORE )

Condition System

ENCORE

ENCORE

Condition System
Condition System

Common Lisp

13 An Inter-AS diagnostic ensemble system using cooperative reflector agents

14 ping
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