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Joe Armstrong, Ph.D Thesis:
 ”Making reliable distributed systems in the presence of software errors”
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Core muproc concepts...
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- *7D<%J2EM%mumsg-sendN%mumsg-receive

(mumsg :quantity 3 :price 42)
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• mumsg-send dest &rest plist
- *7D<%E8%7DC<%(*(7,

– dest%27%(*1+8F%8+%C'(D<%18+E

– plist%27%*7D<%E8%)*23<%mumsg

- )'7D<%8C%38JD+>3DKD3%muproc-send

(mumsg-send logger  :msg ”Hi there!”)
(mumsg-send :logger :msg ”Hi there!”)
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• mumsg-receive (from) clause*
- 1D+I8+(7%2C1*E%1'EED+C%('EFM2C,

- J233%3889%I8+%(*(7,%('EFM2C,%clause*

- )2C<7%from%E8%7DC<D+%8I%(D77',D
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- (D77',D7%'+D%('EFMD<%2C%8+<D+
- F3'*7D7%'+D%('EFMD<%2C%8+<D+
- )38F97%2I%EMD+D%'+D%C8%('EFM2C,%(D77',D7
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- L8*%<8CUE%J'CE%72<D>DIIDFE7%2C%,*'+<7_

(mumsg-receive (from)
  ((counter) (and (integerp counter)
                  (oddp counter))
   (out ”Counter is an odd integer.”))
  ((counter) t
   (out ”Counter is not an odd integer.”))
  (() t
   (out ”Unexpected mumsg: ~a.” *muproc-packet*)))
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(defun areaserver ()
  (flet ((server ()
           (muproc-with-registered-port (:areaserver)
             (let ((total 0))
               (loop
                (mumsg-receive (from)
                  ((cmd x) (eq cmd 'square)
                   (mumsg-send from :answer (let ((area (* x x)))
                                              (incf total area)
                                              area)))
                  ((cmd) (eq cmd 'sum)
                   (mumsg-send from :answer total))
                  ((cmd) (eq cmd 'quit)
                   (out "Terminating.")
                   (muproc-exit :received-quit-cmd))))))))
    (muproc-spawn 'areaserver #'server ()
                  :errorstream *trace-output*)))
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(defun areaclient (count)
  (flet ((client (max)
           (loop repeat max
                 do (let ((random (random 100)))
                      (mumsg-send :areaserver 
                                  :cmd 'square
                                  :x random)
                      (mumsg-receive (from)
                        ((answer) t 
                         (out "The square of ~a is ~a.”
                               random answer)))))))
    (muproc-spawn 'areaclient #'client (list count)
                  :errorstream *trace-output*)))
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(defun supervision-example (max)
  (labels ((child ()
             (sleep 1) (muproc-exit :done))
           (parent (count)
             (flet ((spawn-one ()
                      (muproc-spawn (gensym "CH-") #'child () :link t)))
               (spawn-one)
               (loop
                (mumsg-receive (from)
                  ((terminated reason) (plusp count)
                   (decf count)
                   (out "~a terminated - restarting..."
                        (muproc-name terminated))
                   (spawn-one))
                  ((terminated reason) t
                   (out "Too many restarts -- terminating.")
                   (muproc-exit :too-many-restarts)))))))
    (muproc-spawn ’parent #'parent (list max)
                  :trap-exits t :errorstream *trace-output*)))
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– muproc-link, muproc-monitor

– muproc-set-trap-exits
– muproc-schedule
– muproc-with-timeout
– muproc-with-message-tag
– muproc-exit, muproc-kill 
– muprocn
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Generic Server

RDCD+2F%ZDM'K28*+
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(defun %handle-msg-type1 (from arg1 arg2 arg3 tag)
  ...
  (mumsg-send from ... :tag tag))

(defun %handle-msg-type2 (from arg1 arg2 tag)
  ...
  (mumsg-send from ... :tag tag))

(defun some-server (...)
  ...
  (loop
   ...
   (muproc-receive (from)
     ((msgtype arg1 arg2 arg3 tag) (and (eq msgtype :type1) ...)
      (%handle-msg-type1 from arg1 arg2 arg3 tag))
     ((msgtype arg1 arg2 tag) (and (eq msgtype :type2) ...)
      (%handle-msg-type2 from arg1 arg2 tag))
     (...))
   ...))
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– muproc-define-CALL-handler
– muproc-define-CAST-handler

G ('C',D<%7D+KD+%32ID%FLF3D
– initializeN%terminate F'33>)'F97
– generic-server-start

G (*3E213D%7D+KD+%2C7E'CFD7%18772)3D
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(defun super-child (period sym)
  (out "Starting.")
  (unwind-protect
      (loop do (sleep period)
            do (out "~a" sym))
    (out "Terminating.")))
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S[one- for- one 2 5]

CH- 1 CH- 2

(supervisor
 :one-for-one 2 5
 (:permanent :kill (supervised-muproc
                    ch-1 #'super-child (list 3 'ch-1)))
 (:permanent :kill (supervised-muproc
                    ch-2 #'super-child (list 2 'ch-2))))

K K
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S[all- for- one 2 5]

CH- 1 CH- 2

(supervisor
 :all-for-one 2 5
 (:permanent :kill (supervised-muproc
                    ch-1 #'super-child (list 3 'ch-1)))
 (:permanent 10 (supervised-muproc
                 ch-2 #'super-child (list 2 'ch-2))))

K 10
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S[one- for- one 2 5]

PERMANENT S[all- for- one 2 5]

CH- 1 CH- 2 S[one- for- one 2 5]

CH- 3.1 CH- 3.2

K

K

K

10

77

5
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