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Program Namesr | 11=3525 -
Function HARL-II Compiler for IB#-PC
Edited on 1987 - 1 - 28 Ver. 3.01

(R) (C) All rights reserved by
Hirata Industrial Machineries Co., Ltd.

F1 : EDIT mode —----- Create HARL-II program using IBH-PC BASIC

F2 : COMPILE mode —- Compile HARL-II prograz

F3 : LINK mode ----- Link HARL-II program

F4 : DEBUG mode ---- Debugging, patching, ané verifying HARL-II program
FS : KEY-IN mode --—- Zdit position data, SG cata or Definition Table

F6 : SET-UP mode --- Tune vour IBM PC'by editing set-up file

F1 §¢ FILES =—====== Snhow HARL-II program file names in disk B:

F8 : LLIST =======- Print out HARL-II program: in disk B:

F9 : HELP . ————=re- Zzplanations on HARL-II compiler

FI0'3 EXIT  m——=m== Return to IEM PC DOS

Select function key < 71 - F10 > ?

1EDIT 2COMPIL 3LINK 4DEBUG SKEY-IN 6SET-U? 7FILES BLLIST 9HELP 10EXIT

Fig.1 Main Menu

Program Name | H-3525-1 COMPILE MODE

Function Compile HARL-II program

Edited on : 1987 - 1 - 28 Ver. 3.01

(C} h1l rights ceserved by
Industrial Hachineries Co., Ltd.

£f1 : EXECUTE Execute compilation of HARL-II source files

F2

F3

F4

F5

F6

F1 = g new file names in disk B:

3 I 2 out object file or label.list file in disx B:
F9 38 nations on COHPILE XODE

F10 : EX 13 3 to initial menu

Select function key < 7 Fl0 > ?

1EXECUT 2 3 5 S TFILES BLLIST 9HEL? 1CEXIT

Fig.2 Compile Mode Menu
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982 Help 7 89.56 | 298.29 | R, 52
S=———————— Source : SAMPLEI
4 F
5 RHB=CD %6
6 )
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8 Y8=Y9+8.8
S 78=26+8.8
18 HB=l8+0.8
11 i
}% HOUE #8,Pt18,3,2
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12 %B=x8-8.8
}g Y9=Y0-8.8
28 MOUE %8, RH(HDA),3,2,R
21 SPC OH 8
2 RH3 1=PH(IM2S5) %8
Fig.3 Menu
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Modeling Notation and Executing Procedure of
MOSS

(Multi- Object System Modeling Editor & Simulator)

Minoru Nitta
Software Research Associates, Inc.
Tokyo, JAPAN

0. introduction

MOSS (Multi- Object System Modeling Editor & Simulator) is a experimental software tool. It has an ability
to represent the dynamic behavior of a software/hardware system which contains multiple objects which
perform a sequence of actions individually. It can be applied for visual programing, prototyping and
executable specifications. Three types of graphical modeling notation; 1)action flow modeling, 2)state
transition modeling and 3)petri net modeling are used in MOSS. We will discuss the modeling notation and
the executing procedure of the models. MOSS is now working on Macintosh™ and the discussion below is
based on the version 0.2.

Keywords - visual programing, prototyping, executable specification, graphic editor, state transition
diagram, petri net, modeling method.

1. Modeling Notation

Three types of element; 1)node, 2)arc and 3)attribute are used to describe models. Nodes are expressed by
icons and have names. Arcs are expressed by directive lines from node to node. Attributes are associated with
nodes and arcs and are expressed in text form.

Action Flow Modeling
The action flow model represents the objects in the target system and the action sequences taken by the
objects. There are two types of node; 1)object and 2)action and one type of arc; sequence.

Object O Action —» Sequence

Objects have four attributes; 1)initial state, 2)current state, 3)last action and 4)last event. The value of initial
state is specified by the user and the values of the other three attributes are changed automatically during
execution. The name of an actions can contain the object-name-substitution which is represented by the
character "*". For example, when an object named "objl" takes an action named "*-act”, the actual action
name becomes "objl-act". Sequences link objects and their first actions, and actions and their successors.
Sequences have two attributes; 1)delay which indicates the time lag between an action and its successor, and
2)state which indicates the conditional state to take the next action. The value of delay is set to zero or positive
integer (default 1) by the user. The value zero has a special meaning - the random time lag. The value of state
is set to one of the state names in the state transition model or an or-list of them, or can be omitted. The or-list
is represented by the character "I", like "statellstate2".

’é delay = 5

action1 _ action2
objecti slate = statei|state2
initial state = state1
current slate =
last action =
last event =
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The state transition model represents the relationship among actions, transitions and events. There are one
type of node; state and one type of arc; transition.

O State ——p Transition

States have an attribute; object which indicates the object names which stay on the states. The value of
object are changed automatically during execution. Transitions have three attributes; 1)action which indicates
the action names which invoke the transitions, 2)priority which indicates the priority when there are two or
more fransitions which originates from the same state and can be invoked by the same actions, and 3)event
which indicates the event name which will happen in the whole system when the fransitions are invoked. The
value of action is set to one of the action names in the action flow model or an or-list of them, or it can be
omitted. The value of priority is set to zero or positive integer (default 1) by the user. Smaller values mean
higher priorities. The value of event is set to one of the event names in the petri net model or can be omitted. It
can also contain the object-name-substitution.

priority =1
atated action = action1|action2 state2
event = eventi
object = object =

lin
The petri net model represents the state of the whole system and how the events change it. This model will
make the relationships (and the constraints) among the individual objects. There are two types of node;
1)place which contains tokens and 2)event which moves tokens from place to place. There is one type of arc;
arc which is the path of token transfer.

Q Place D Event —p Arc

Places have three attributes; 1)initial token#, 2)current token# and 3)limit token#. The value of initial token#
is set to zero or positive integer (default 1) by the user. The value of limit token# is set to zero or positive
integer, or can be omitted. The value of current token# is changed automatically during execution. Arcs link
places and events. Arcs have an attribute; arc# which indicates the number of token transferred when an event
happens. The value of arc# is set to zero or positive integer (default 1) by user. The value zero has a special
meaning - inhibitor arc. Events are fireble when the value of arc# of each arc which gets toward the events is
not zero and less than or equal to current token# of the place from which the arc originates, or both arc# and
current token# are zero.

arch = 1/.D\arc# -

— event1 G T

placet arc# = 1 \D‘/arc# =1 place2
initial token# = 1 initial token# = 1

current token# = event2 current token# =
limit token# = 1 limit token# = 1
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2. User Interface
We touch MOSS's user interface very briefly here. For detail, please refer to the "MOSS user's manual”.

Multi- Window

MOSS uses three windows. The action flow model, the state transition model and the petri net model are
described in each window respectively. Because each model can be saved/loaded separately and the relations
among models are taken place symbolically, it is easy to replace modcls by altemnatives.

Mouse and Menu

The user generally takes two steps to do something with MOSS; 1)selecting a target of the operation by the
pointer (mouse) and 2)choosing an item from the menu. Because only items which have some effects on the
target are enabled in the menu after the selection, user can't chose any meaningless items from the menu and
can't make models violating the modeling notation.

3. Executing procedure

The execution of the models are represented by highlighting nodes and arcs, and changing values of
attributes.

Initialization

Before the execution, the models are initialized. In the action flow model, the value of current state of each
object is set to its initial state. In the state transition model, the value of object of each state is set to the object
name which initial state is this state. And the value of current token# of each place are set to its initial token# in
the petri net model. The total number of tokens is also calculated for the conservation checking.

Action Flow Model

The execution procedure of the action flow model is:

(1) at first, each object takes an action which is connected to the object by sequence

(2) after an object took an action, the value of its last action is set to the action name

(3) the action name is also transferred to the state transition model and it will invoke the state transition of
the object

(4) after an action was taken, one of sequences which originates from the action is selected. The sequence
must be; i) the value of delay is greater than or equal to the the time passed after the action was taken, and ii)
the value of state (if specified) is equal to the state name on which the object stays. If there are two or more
candidates, one of them is selected randomly. If there are no candidates, no actions are taken

(5) if no sequences originates from the action, the execution of the object is halted.

Transition 1

The execution procedure of the state transition model is:

(1) receiving the action name, one of transitions which originate from the state on which the object stays is
selected. The transition must be: i) the value of action is equal to the action name or is omitted, and ii) the
value of event is fireble in the petri net model. If there are two or more candidates, one which has highest
priority is selected. If there are candidates which have same priority, one of them is selected randomly

(2) the value of the event is transferred to the petri net model

(3) after a transition was invoked, the state of the object transits to the destination state. The value of object
of the states ( old and new one) and the value of current state of the object are changed.




Petri Net Model

The execution procedure in the petri net model is:

(1) receiving the event name, for each arc which gets toward the event, the value of current token# of the
place from which the arc originates is decreased by the value of arc# of the arc

(2) for each arc which originates from the event, the value of current token# of the place which is the
destination of the arc is increased by the value of arc# of the arc

4. Error Detection

x Error.
Because the operations to make models are syntax oriented, the user can't violate the modeling notation.

Errors on Initialization

‘When the models are initialized, the following errors which are fatal for execution are detected.

(1) Unspecified Initial State - the initial state of an object is not specified in the action flow model.

(2) Undefined Initial State - the initial state of an object is not defined in the state transition model.

(3) Multi- defined Initial State - the initial state of an object is multiply defined in the state transition model.

Errors on Executing
When the following errors are detected on executing, the execution is paused.

(1) Ineffective Action - no transitions are invoked by the action; there are no transition which action value is
equal to the action name taken by the object, or the events of all possible transitions can't happen. This error
detection can be turned off and the action is simply ignored.

(2) Undefined Event - the event of an transition is not defined in the petri net model. This error detection can
be turned off and the event is assumed to be fireble.

(3) Violation of Bundedness of Petri Net - the value of current token# of a place exceeded the value of limit
token# (if specified) in the petri net model. This error detection can be turned off.

(4) Violation of Conservation of Petri Net - the sum of current token# isn't conserved. This error detection
can be turned off.

5. Examples
5.1 Examplel:phylosophers' supper

This example represents a system in which two phylosophers have supper scrambling for a set of fork and
knife.

get fork get knife
A
Initial State = empty * *
Current State = Delay =1 Delay =1
Last Action = State = empty|knife State = empty|fork

Last Event =

Delay =1
State = fork & knife

Delay =1
Sate = knife|fork & knife

Delay =1
State = fork|fork & knife

B

Initial State = empty
Current State =
Last Actlion =

Last Event = release knife release fork
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Action flow model

There are two objects; "A" and "B" in the model. Their initial states are "empty". At first, "A" and "B" take
an action "wait". The next action depends on the current state of the object.

(1) object can take action "get fork" when it stays on state "empty" or "knife".

(2) object can take action "get knife" when it stays on state "empty" or "fork".

(3) object can take action "release fork" when it stays on state "fork" or "fork & knife".

(4) object can take action "release knife" when it stays on state "knife" of "fork & knife".

(5) object can take action "eat" when it stays on state "fork & knife".

(6) object can take action "wait" always.

After actions other than "wait", "wait" must be taken.

Priority =1 l I

Priority =1
Action =release knife k ) Action =get fork

Event = knife free knife Event = fork taken
Object =

Priority =1 Priority =1
Action =get knife Action =release fork
Event =knife taken Event = fork free
empty fork & knife
Object = Object =

Priority =1
Action =eat
Event =* eal

Priority =1 Priority =1
Action =get fork Action =release knife
Event = fork taken Event = knife free

Priority =1 Priority =1
Action =release fork Action = get knife
Event = fork free fork Event =knife taken
Object =

State transition model
There are four states; "empty", "knife", "fork" and "fork & knife" in the model.

(1) If the object stays on state "empty", when action "get knife"is taken, the transition which event is "knife
taken" is invoked and the state of the object transits to state "knife". When action "get fork" is taken, the
transition which event is "fork taken" is invoked and the state of the object transits to state "fork". When the
events are not fireble or other actions are taken, the object remains on state "empty".

(2) If the object stays on state "fork", when action "get knife" is taken, the transition which event is "knife
taken" is invoked and the state of the object transits to state "fork & knife". When action "release fork" is
taken, the transition which event is "fork free" is invoked and the state of the object transits to state "empty".
When the events are not fireble or other actions are taken, the object remains on stafe "fork".

(3) If the object stays on state "knife", when action "get fork" is taken, the fransition which event is "fork
taken" is invoked and the state of the object transits to state "fork & knife". When action "release knife" is
taken, the transition which event is "knife free" is invoked and the state of the object transits to state "empty".
When the events are not fireble or other actions are taken, the object remains on state "knife".

(4) If the object stays on state "fork & knife", when action "release fork" is taken, the transition which event

is "fork free" is invoked and the state of the object transits to state "knife". When action "release knife" is
taken, the fransition which event is "knife free" is invoked and the state of the object transits to state "fork".
When action "eat" is taken, the fransition which event is "* eat" is invoked and the object remains on state
"fork & knife". When the events are not fireble or other actions are taken, the object remains on state "fork &
knife".

=3y =




Petri net model
This model includes four sub- sections.

(1) Event "fork taken" is fireble if place "available fork" has one or more tokens. It transfers one token from
"available fork" to "busy fork" when fired. Event "fork free" is fireble if place "busy fork" has one or more
tokens. It transfers one token from "busy fork" to "available fork".

(2) Event "knife taken" is fireble if place "available knife" has one or more tokens. It transfers one token
from "available knife" to "busy knife" when fired. Event "knife free" is fireble if place "busy knife" has one
or more tokens and it transfers one token from "busy knife" to "available knife".

(3) Event "A eat" is fireble if place "A hungry" has one or more tokens. It removes one token from "A

hungry".
(4) Event "B eat" is fireble if place "B hungry" has one or more tokens. It removes one token from "B
hungry".
fork free knife free
fork taken knife taken
busy fork available fork busy knife available knife
Initial Token# = 0 Initial Token# = 1 Initial Token# = 0 Initial Token# = 1
Current Token# = Current Token# = Current Token# = Current Token# =
Limit Token# = Limit Token# = Limit Token# = Limit Token# =
Q A eat Q B eat
A hungry B hungry
Initial Token# =10 Initial Token# =10
Current Token# = Current Token# =
Limit Token# = Limit Token# =
Execution

The early stage of execution is following.

(1) Object "A" takes its first action "wait" in the action flow model. Because there are no fransitions which
originate from sfate "empty" and are invoked by action "wait" in the state transition model, action "wait" is
ignored (assume the error detection is turned off) and the state of object "A" remains on state "empty".

(2) The next action of object "A" is "get fork" or "get knife". One of them is selected randomly. Assume
action "get fork" is taken.

(3) There is a transition which originates from state "empty" and is invoked by "get fork" in the state
transition model. The value of event is "fork taken".

(4) In the petri net model, there is an arc which gets toward event "fork taken". Its arc# is 1 and it originates
from place "available fork". If the value of current token# of "available fork" is grater than or equal to 1, the
event "fork taken" is fireble. In this case, one token flows from "available fork" to "busy fork" and the values
of current token# are modified. Then the transition is invoked and the value of current state of object "A" is sel
to the destination state "fork", last action is "get fork" and last event is "fork taken".

(5) But if object "B" took the fork first and the value of current token# of "available fork" is zero, the event
is not fireble and the transition isn't invoked. Then object "A" remains on state "empty” and the value of
current state is unchanged. The value of last action is set to "get fork" but last event is set to null.
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5.2 Example2:read and write problem

This example represents a system in which three identical tasks; "A", "B" and "C" try to read and write the
same file simultaneously.

Action flow model

There are three objects, "A", "B" and "C" in the model. Their initial states are "waiting". The first actions
are "read”, "write" or "wait". One of them is selected randomly. The next actions are 1)"read" or "write"
following "wait", 2)"wait" or "read" following "read", or 3)"wait" or "write" following "write".

Frrm s,

read wait write

\ /

A B Cc
Initial State = waiting Initial State = wailing Initial State = waiting

Current State = Current State = Current State =
Last Action = Last Action = Last Action =
Last Event = Last Event = Last Event =

State transition model

There are three states; "waiting", "reading" and "writing" in the model. The following transitions will be
invoked.

(1) When the object stays on state "waiting", if action "read" is taken and event "start reading” is fireble, the
state of the object transits to "reading". If action "write" is taken and event "start writing" is fireble, the state
of the object transits to "writing". If the events are not fireble or action "wait" is taken, the object remains on
"waiting".

(2) When the object stays on state "reading", if action "read" is taken the object remains on "reading". If
action "wait" is taken, event "end reading" happens and the state of the object transits to "waiting".

(3) When the object stays on state "writing", if action "write" is taken the object remains on "writing". If
action "wait" is taken, event "end writing" happens and the state of the object transits to "waiting".

Priority =2
Aclion = read|write
Event =
Priority =1 Priority =1
Action = wait Action = wait
Event =end reading / Event = end writing
riority =1 Priority =1
Action =read Actlion = write
reading Event = start reading waiting Event = start writing writing
Object = Object = Object =
Priority =1 Priority =1 Priority =1
Action =read Action = wait Action = write

Event = Event = Event =




Petri net model

This model includes two sub- sections.

(1) Event "start reading"” is fireble when there are no tokens in place "writing". It appends one token to place
"reading”. Event "end reading" is fireble always. It removes one token from "reading".

(2) Event "start writing" is fireble when there are no tokens in both "writing" and "reading". It appends one
token to place "writing". Event "end writing" is fireble always. It removes one token from "writing".

arc# = 0
arc# = 1 arc# = 1 —DD
start writing end writing
writing
arc# =

Initial Token# =0
Current Token# =
arc# = 0 Limit Token# =1

arc# = 1 arc# = 1 —DD

start reading g end reading
reading

Initial Token# =0
Current Token# =
Limit Token# =

Execution

The early stage of the execution is following.

(1) Assume object "A" takes action "read" at first in the action flow model. In the state transition model,
there are two fransitions which originates from state "waiting" and can be invoked by action "read". It is
checked that event "start reading" of the transition which has higher priority is fireble. The event is fireble
because there is an arc which gets toward the event in the petri net model and both its arc# and current token# of
place "writing" from which the arc originates are zero. The transition is invoked and the state of object "A"
transits to "reading". The event "start reading" happens and it appends one token to place "reading".

(2) Assume object "B" takes action "write". There are two fransitions which originates from state "waiting"
and can be invoked by action "write". It is checked that event "start writing" of the transition which has higher
priority is fireble. There are two arcs which get toward the event in the petri net model. Because arc# of the arc
which originates from place "reading" is zero but current token# of "reading" is not zero (it is 1 now), the event
is not fireble.

(3) The value of event of the lower priority transition is not specified. This transition is invoked without
associating any events. The state of object "B" is not changed.

(4) In this way, when an object stays on state "reading", the state of any objects can not transit to state
"writing". But it is possible that two or more objects stay on "reading" simultaneously. When an object stays on
"writing", no objects can transit to neither "reading" nor "writing".

6. The future of MOSS
MOSS is working on Macintosh™, and it is also under implementing to work on Smalltalk-80™ and X. In

the next version, we are going to adopt queueing network model as the fourth modeling for representing the
concept of time positively.

Macintosh - trademark of Apple Computer Inc., Smalltalk-80 - trademark of Xerox Corporation
X - a network transparent windowing system developed at MIT
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spawn
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copy name

date (I August 1387
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3§ 1s -1 “Browser®

-py-r--r-- 1 jun user 1084 Jan 14 19:52 JA-Browser. in
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$ cat JA-Browser, in

----- Scopebrowser File In -=---
Copyright (¢) 1388 Fuji Xerox Information Systems Co., Ltd. A1l Rights Reserved

Vritten by Jun Aoki, Fuji Xerox Information Systems Co., Ltd, 1988/01/11
Modified by Jun Aoki, Fuji Xerox Information Systems Co., Ltd, 1988/81/14
;|
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—ZAHRELEATVWET. ZoHHEIE, RIHT Mac
CHZHBL LTHDTOLDT, PO2—F - A%
72 —2REERTELEVIBHRTLIDTOALAOTL.
ZIVNSBRBOHTY AT LAEZHBEL TV H2DTT
B, TREBLT, L, 2TELLEDILHDR
REEEE-T, TORBEFEVLHL S, WHNSI—
F AU T7z—RI2OoNWTEZZ L. T, BEL
RYATLERRDLDEHNTATEZZ L, TE
BRIV AT LT L—FFHMELEEZZI LT,
BRELLWERBWET. KHIC, FLEFZILETT, £
RIZE->TWLWDTTH, Zhhrs, ThiEEETS
HELCOWTDE Y b &, HROLPTHLNILFEN
Ty.

T3, 2PMBZ, ERDLDEMac RDFDY AT
LEHESHALLWERWET.

2. 2. 2. k> 2FA0UN

s, teko IBM-PC fRD2—% - L ¥ 72—
TIH, IRTOAZ 2 —HREMEICL>TWET.

Progras Name 1-3525

Function HARL-IL Compller focr IBM-PC

Edited on 1987 - 1 - 28 Vec. ).01

(R) (C) ALl cights ceserved by
Hicata (ndustcial Machinecies Co., Ltd.

Fl : EDIT mode ----= Create IAAL-11 pcogram using 1BM-PC BASIC

F2 : COMPILE mode -- Compile NARL=II progcam

F) i LINK mode ----- Link WARL-1I pcogcam

P4 : DEOUG mode ---- Debugging, patching, and vecifying HARL-II pcogram
FS i KEY-IN mode --- Edit position data, SG data oc Definition Table

76 : SET-UP
F1 : FILES
F0: LLIST
F9 : NELP
F10 : EXIT

- Tune your IBM PC by editing set-up file

- Show WANL-I1 progcam file names in disk O:
- Peint out WARL=II progcam in disk O:

- Explanations on UARL=-L1 compiler

Return to IOM PC DOS

Select function key < FL - F10 > ?

LEDIT  2COMPIL JLINK  4DEBUG SKEY-IN 6SET-UP TFILES BLLIST SUELP  10EXIT

session report

RAZa2—DANZ, 77> 2yay - F—l2kbX—
K= RPSDANDATT. k2, YAFL%2NH
EF2E, ZZIRT LD oA 2 2 —EES B bR
29. oy b - TR0 %RETEHAE, (F1)
777 av1nX—%TL, MEE—FKOXAZ2
—EEIFREbLNT, ZITHERLET. &TLLS,
ZZT EXIT(F10) X—%#L T, #Milix =2 —@Emc
RBnzd.

KZLERAINANVTL 2 I3D6, ALV - E—
REZZTHUZT. 2575 Eh, ALES>%aY
AN - A2 a—EEHHEbNE . 2N VBT
LEbRAL Y - XZa2a—RR->T, &KL, V7070
2, AL LS ZREZRDETDHIITT.

V22 LE3LBATYY 7 - B—RICA-LHIC,
LI 12707 I LDMEEENTWEEPVIHE,
FRTICEST, FINfT->TEWS X3, ERICE
BITHEELBREZRDESZVEVWTERA. 2—Fi
EoTUL, RVENZEHTRNE L WIDH—FL
WA LWt BnE3H, ZhTR, ®hicns
LIATEDOL ETOED, FERICRS TERTT.

2. 2. 3. ®FARFLDUIN

—7%, Mac JROFTTH, ThiZEvy b=y 7 - F4
ATVA LR REREFELTNWET. XZ2— - S RTF
LlE, Mac DAZa— - 23—V —%FHLT, 7N
yorrvRich-oTnWET. 22—V ETIX, ZDES
2, W<O»PD7 4+ Ry 2BRAEEIENTE, J
D74 YR EZBELTRIAZ 2—2 WO THLEHTS
ZENTEZT. BAPFNZEEI VWS ZLERHTWVS
D%k, WOTLIRETLEILENTEST.

r

€ Flle Edit J Oebug C lon Transfer C
R -
Link L UpPos!
Address 1| 2imml | W(deql| R/L M
200 Set DefTable |8 3900 58.80 | R £
081 1 €0.56 149.99 [ A s2
062 Help 7 89.56 [ 208.23 | R S2
ource : SAMPLE!
s fne=co "8 m
H :
7 %Bex8+8.8
8 YB=Y8+8.0
g 70-28+8.8
18 48
1 ;
12 FOVE 8,P1e, 3,2
13 :
14 Ang=Price 19
1S RNB=PH(ILB) 0
15 :
17 kBex8-0.0
18 YBev8-8.8
18 i
2 OVE %0, AN(ID8),3,2,R
21 SPC OH &
2 RO 1=PIICILRSS) 8

EZIE, BBT4 VR TY—R - 707 5L%R
BLTWT, D74 KT, FDY =TT T A
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Favyns4-Ur7 - Fra—KLT, £E3dh
B, H374 Ko Tidaly hOMBERDF—FD
WEEXL-HTH 7 0—REER LV BEEVWTT.
2%, $FTHOOKyY bOBER, FHLI Y0
—RENLTF—FIZLH>TEDb>TEZT. 2T
VAV RS TTDT, £5WI LN, ARCFTI3H
Ty

InXSic, BETIBREVWOL—HIRTBEL
W, SHBRICHDERE Lnweh, DN
LEFTIRNLVEPWI DN, WEDARBDTF L
LRWET. RN F 74V R9DE—RLR - XZa—
2, 25V EKT, LbLORFEHES LTINS
LODESIZBWET.

2. 2. 4. 2—Fi+A+8

PDEnkSic, afy FRARBXZE X TLZHMSEL
RHIFTTHE, FDTVWANEI—F - P T x—2R
EOWTEZZE (FBLWWE LAHEYiZEZ R
ROIZATEY) , 2brobdBRLWEBWET. &
H, BREARRZ LW L3 LBRLETT .

29, WL, 2—FIPEFEFLLWI T ETTA.
LS VDNBATTH, MILEE-TY, BREEL-L
D, BOYZAATHEI LLHIUE, FCE/ AT
BFFBOATHH-D (RW) , FHICBFEILAT
Th. L2, SEDuKy NARKIES ATFLTT
B, REHOFARRIL TX=a— - HL RHFRA L%
WEFEEIZRDIZK\WV) EPWVIATTR. LIAH,
LIgT IBM-PC %2{#fi>TWAld, Mac 28T Thd, &
WOIIRIEW ) T e T2WDI33 W, mEW &
» TTHTERT Z0IE, IV TBRWDHFLET
FTha &b, BHMEIWIFEEVW-LDTE. TL, K
WEZOZ FLEMATERELIZARZLDETL TR
SENX—K—KPLEHTANELTY Y- - X—
ERVEMLIES, EFDARY EFESHENE, 250
dHHBVWRY LXE, FYRZA—F-HBRITLLn
IDXEEEELUATT .

ZINIZLE2FE2BL, R, 2—FOFAIZIE
LTEETER LI LAV 72— R REL TV B
BFEBBALRLWRLEVWET. TR, ERICKE
ZZ EPLANZEAN.

27, EWLALHRL L—FHEPREL TTITS
E3%A V87 2 —RTTER, BIZ2—FORRICE
BTAYI72—AFDLDLRELTWL X517k »

session report

TWhE, ZBERLLVA LS ZWhZLBnE T,
A—HFiTE-T, BRLRIL, SRS, RES
BH->T, LPrLESOFAICEI EVWIA VP 72—
2%, ALBRSGBREL T2 IR oL nwe R
WwEg.

2. 2. 5. HHAN /KR

ZhPs, 2—FBREDY AT LE VS TWAIZED
D%k, LoDt L T2 wiiZzwne Bn
29, SEDIRATALTIE, BHSHDOFTNH— K LR
L72DTTH, 7ok 21E IBM7532 L W3 FEHICRFAA
IR yHFHNILT, BEIZ, Z5VWH Ll
CDVATLERELDLITITTR, £535L, ZRD
EEFTAVEVNIDIE, RWLDIT%EE2~300m
H->T, TOHFIZORY bHF2~3 0L »>2VTW3.
xRy hEiHeTra/Z/I33 7% LTwW<A
TR, HEIHIHTHERELTNWT, SEIZMET 5 N\TH
ZERLWITZWEWIBITIX, Mk 3 ADH T IBN7532
FHATHT>TE L (BW) . AT IBM £2R8AKED,
ik, IBM BREHZEPLIEL WS ZhETDHERA
Ealzb LWATT (W) .

ZhA Mac i27%chid, BIZR7 225 - E5-F
THAFTIHIF>UTITEDITTR. £5WIiZL%:
FXZTHITFBETT, 2—FEALLEW) DISHEHEA
NLEFTDT, 22 TEZ LTIV WE, BE
KETWHSTBATTITE.

2. 2. 6. 2—¥LH

zhprs, BROZELTTH, 2—FOLEEENT
BWITEEA. 2Lz, 2VFT 1 EoZflicth
i, ThB2LPCVWWATTIE, RELE-LE
VATTITED - R EZAHHNETHh. £hUT,
HEZLTWEIBIIZ, 74 Y Eolnk S cEL -
TL3ATTh. ZORHIL, PlOLEIZW->IZWEBHEE
HERTWADEMALELLZW. BB 74V Ko TFRE
HRBZBNTRILLBWEH S, ThEETOKCT
DREFEL A FHFAFRNLUDE, BHTAF4 5
TEILHHS.

oo Lz, ABRHOBIIX L A ICHhSWwWTnT,
THRHDFHICL B LLDE S b6 >TLES. £
NEREHELTILABDIH|X LA ICL->TEVWI A7
WEBRDELTWEATTY, fAIrZ0RLLRED
LIWESLRNTS.

TLRNFT 4 7 Ko OFROBHEEL, ThLATT
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h. WDLNBREEZDE LT 1 A7V IR L AR
35£53% TV av—v o b2 dh, o<Zh
TLhZwn. febid, Lot ZhE2BELLOHEKL
WEVWDLBE-TWT, L ZE7 7400 - FxrERYy
FETEDT2bITTINS, 2VFT7 14 EoicH
LThH, #h28HTEL D 12 LDOL NV ofAri%
ATAKNRETL & 5. BEOIDHRICFERIAT,
WAWAELEDLEDE, ZVF 74 KoDeh%R
DATHELEDLEZDL, AL LZ<ALZETINS, b
Ibro kP LIVLDTT.

2.2.7. UL:FM-RR

BigIC, 2—F - 4P 72—2LWIDIZFE - KR
REDLDIESLS LBWET. AR, ABIERTY
RALPFIREPIZBEZ TR I LAHRERZW. L2
i, DOBRUIHZ ZICRDICLTEOWR LD, £ W0
IRFUE, BRATWENTE. 2—F - AP T7x2—2R
i, COFME - RRZDLDODE S ICBWET.

2FN2—F A FT72—REWVNIDIZ, BZHW
I RERENTWATNE RS WERBWET. 20
iz, B2—% - 4P 7 x—RCiZFH— L2 kr
ZEBLWI0H, 1 246FBIPATWALITIEZ S
ZWEBWE T, 22X, BE—ELLHRIENTES

&, BENZGEREPRICRE L P TTh. ThEF
B - KR E > TREFTER LI H2—F - AP 7
z—ZHEF L. Thiix, 2—FLroxzEss, ®ic
RESNTWEWNEWTEEA. 25 LAEDEHE
FELT, 2—FHADA VP 7 2—R2FEb> T\
UV AT LNBTT.

2.2. 8. 8bo

DE, WAWARBERNRTEZ LS, walns
i3, EILRLEARLLIE, 2—F - AP 72—
RRT2HEIC, TSR LLZV) LhPVWILII
HELDTWR LI LERHMLT, FHic2—FDZL %
EZTWBAKED I, EVWIREFVDLLDE T H
Zhnzvd.

Btlc, AR LTUL, £BLANRLCESIZ, T
HEHPL—F - A 2P 72 —AZEZLVITDTDHE
FTL. 20k, 405 120DV RAFLZE>TW
BATTH, 2RZD20LIPEBYEDNIEA. £
LEHTIE, 2—F - AV P 72— AT —L 2%
{TDFH T—EBRGHEKR->T (2—F - 41 >% 7
—ARFELIERTWNR ) ZATWI X LBHTE

session report

PHBLTWS, LVWIRZEZETFEREIDLLLVEWN
3 X3 LBLEZITTNWET.

THEFEZNE, FAZICBEBEFAELTWTD,
2—F - 4 ¥ 7 2 — 2B EVBFELIBITRE, E-T
LoZw. SHBRIHTL, 2—F - 429 7x2—2
HHDIN—T%E>T, TXAN—FEFTTILI%
Wiz Bnz 3. L5534, YV 2D%VA
R, RRDZLWVAR, WS SEIZTLIRATL D (
) . FIVNIIXZAN— FOERERIER D WS
EVWSIEZTVWET.

2R, —HF— AV FT72—2ADTFA T VLD,
RIERH> T LENDHS. 2—F -4 I T2 —RD
REDPLTAPETICETIHEIL, P LDERLLD
TY. DA, IBREVATLAILIZ] fEER
LTWwWa7eHiz, BREBPP>TWETH, 5475
ek »>T, BREASKEIZERESh, 204XV EHE
DAL—F - AP 72 —R%EZEHMEHBPLNZI LI
2029, 2LIATIVAIATWE T L HEERNN
FIXLE-TLBTL LS.

2. 2. 9. QA

WF: E53LB0MBLI3T8VZELL. AL TH
BhbHDELS, E5%.

Q (#KE) :V—2 - 7ru/J RkEEmE”. OHP T, #
RAESHHVWTWEDTTH, ZEBALLOHHFN
TWBDTL :5» 220, oy vfarybo—pa
NARTY, BEETZI7 4 HVICRAL DT LE
BWEBSDTTH, £2DHLYITONWTUIWIHTT
»?

HH: XFIOTESHIELTTH, MacH7FRb

CLF4PEST, ¥ LTLTESEHITRLWE
VOEREHNELADT (BW) , BOTHAE - T
F47EWEDLHS, Z2—F4 Y EHFILT, £
RANZATHLDITTY. 2Lz, Zo%EL 6570
RiZFAPANIpolc e LETE, Z2RVI—F—
EOILT, RC1 T EVWDTFESHRLIT, £
POTDITEEHE, A2V ARERB L5102, 443
E-oThHNET. ThFILEHLLCATTITRED (
Wn) .

Fhhrs, ZBOOEy bFERTHS L WIFETT
B, WAWAEEZIZL Z LHREE DWTEkbid
LTWEEA. $FLTVWEDIE, ZHEHTOT T A
X, a4 Ltk $Exaryrka—3icy7ro
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—KRLTEFTENZTT. SEOMRICEL TIX, News
Feavro—5nya3Ib—Yary - rasIsiE
NZ L. 23, SOBRETIX, LEMPEREITT
ACK %E37D NAK 2ETHEDLWI I L LHR-
TEWDTTH, §8iE, X 74V Ko (-7, W
oy MET7T—LE28HTEILLI2ab—a Yy
ERHTHFIIEVILS>ZEHEE, $TTVWET.
Q: IR/ I ASBIIRKRLLOLDOTTN?
EHH: i3, HARL2 2234 5TF. $4bbt
5% -7y7Y) -aky b FUF-LLWIEEN
HNILT, FRTERICOKRy FE2HHPTTIOITL
*®/x2T. ZOSHERE, which Basic ZBITWT,
FXXehhELE s (W) .
BT : ZhLhrEEAP->RATTH, E-EDTES
LA, WAWSRLL—FHRNB WS Eo KWl
RrBnidh.
HH: THEIN, stk Basic L EbLWSHA-
AT .
WF: JTTRERIATWEDLITITTR (BW) .
HH: &5 N5 Basicy LW EEBSYHNZL
T, T, #RHFESEHITELWEWSI DA - - -
(W) . WS e THAZLMHTTWE DITTT.
WF: %213, B, LhLhrBREOFL LTIZ
HEDP-EBVWET. E3LHNHBLITEnELL
¥ .
FRTIIRiRIC, SRADFHIAICBELET.
2. 3. ERAS
FHH: FABLTHZ2O0HPOBSIZVWDT, 45X
<HHLTHE->TTEZT (BW) . ¥V L,
SERBARDY—NH, RIZ2IERERT, —HERD
AYNANLTWELE (BW) . £5WHIDITT, 7

VYORREREZ L DX Mac Il LFEEBHARTWRL

W EHFOWWE W BKRTT.
2. 3. 1. Mack2nT

BHINOOHP2BRETBHIIC, Mac (2oWTALB
FLILBWE Y. 2k 2iE, —MiciZ, Smalltalk A%

FA—F 49 72—2DFWRICEIFLNBAT

IH, Mac 2F->THLHRLAZ Lid, Smalltalk D2

—F - AP 72— RIEFICE Koo h (BN &
W3 Z Ty

Unix 2#HTHi->2CBREIC, EnkWwih, AE#D
Mac #*

OS»>TERp-RLbERINDERALEIIE,

session report

#->TA%E Smalltalk Ik KA. Y¥IHERSALL
RRENBFDBEHNE->L2BLB50T, A% LT
THEEEL N

774N - T WS MEHB D 2. Smalltalk
DA RX—LDRIFE->TNB TS T LN TF—2%TF
LR ICBERDERTT. ThERALI3LLT, X2
2= 7 74N - TR ERUET. $5L, Jay
E— . F1 272 ANLZENVWEWbhE. £2T, 70
wE— - FrR7%ANS. THE, ZH7OvE—T
=Ty hLTaW, FAFNWHT, 56 LTHZ\N.
73—y hFRDRBESITRIEL WLV &,
Smalltalk DFRPLIZTELW (BW) . L%k, —
B Smalltalk #3ki3TC, LNOSICES. £ZTTF4 R
2% 74—y FFBATTY, fAIR7Z+r—2y LT
SVWDH, ZORATIILCEDLSZW (W) |, &
LA TEIWESLI LBHTI7+—" v LT, B
U774V T7RLTWL. $3%, 4KTIZADYIR
U2, BREZANLEIVEWVWSTL 3, Zhitbit
K4 LT (KFEW) .

3T Enwnweholehnwi b, BaRich
LR TI—F - AP T7x—ADLXLHLERTS
DTIZL T, ThrbIZFNREZOM, ABHFFIC
BN B LDITRTCRATFLADBERELT, A% 7=
—ADZ L EFEZTAPZERWVWITZWVWA L LWL,
FINE 4 URE: &

Mac HZL2L532LELETE, ADAEEWVWID
13, WHRALALHAEDS EnHEVIEERUENTE
bBEESIATTIRE L, HoHAEIE Macintosh ¥ B
2RI ET, FNRTHEbL>TLE % (W) . ¥
WILIIZEbolehrtnwik, HPhEE-7Z L TH
DTrOr 2L LTORGLEP L DHEE>TLE .
ES5LTEVWZIE, Mac 2H567%ThiE, dhdsttod
2, AV LOERRTELHIC, HLAFE
PHEFTELDLITTITREDL, ZOFHFE->TLZ
272, ZHEAROTOIIRRHGLREZALS LW
PLLBI0T, TIHLBREREE->TBIOLE-
TT™nWy,
ZOBMREBRIZH, $h6BEL TS ERAS L)
V=TT,
2. 3. 2. B8R

Z? ERAS DEER*L k> LR B L, 3~4%HiC
N4 KZTHEEZLTWRATTIINRE L, ZORIC
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ERA (B{) EWSRRDITF 1+ Z2{EDZ L.

FRIEIWIZF 4 9PV I b, WHALEH%.
T4ayTROLT, ZVF4T7 14 (£k) LFUFET.
WABARLIYT AT 4 EZDRIZRYIL>TWE YL —
vay (BR) , TheZh b2 REL PSR
PTERHLLETIIE2—b (BHE) #32%#->T,
#HOFDLDEMTLRDOLTLEBI EWVWHLDTT.
s Yb—=¥ay - -7rYEa—F
HXF*L->T, ERALWIATT. THITF419DL
3 12oDERIL, A7 hnik, E5nH#2EH
DOPEVI BN ET, 2—FHROBZEHTES
LWV RTFATL.

ESLTEIVI LI LBRLLDEZZINEND
b, N74 KZIZEFRGE L W ADPWT, EElCH
LTHERERLBEREZETATTINREDL (W) ,
ACH L TLEAEREHLEZLT, A—FF—Xar
ICALOEEWSI GV =Y - FAYLYTy K- ITF«
YDV 2 AV —IBBH->T, TRUCSENLR L BEE
AhE, #FNEETIOISIIVIETR—TET
F49EZ2AL—bLTLNS, TDTTFT7 497K
EEASLLEINENVD, BEAETTHEE LWL S (
%) BRARI L. EZHH, ZUHRITTHEE
BoTWRATTHhEL, Mac 2ff->TWAWAHEHIT
BALTWARAIE, T3 TEZLRELTE-2DIT
7.

L5—E ERA oB@EWSk, ZVF4F71EVUL
—vaYET R E2—bTLORERLELIENVSI T
L, FRRLBICIRE LTH<OTIIZ LT, fMHrEKk
¥HoTn3, 22 WRRE#E< ETON—NHH-T,
ZON—ZH LTIELSEWTH 25, £ TV
EVWOERDF 2w 2L LT<NE. ZLTZDEKE
HETA WS H, V=L EHIIS 2 E8E, 2—FH
BATERTER XS ICLEI LWV LATLR.

ChAS, RARARBLTET, AERAZADDL
2bBorlereTafAN=X - 7= RrFLWnI,
LY 77 2 TRRDERERE 7O NS4S
THERHDOMITEEL L WS, ECTIWIradz”
RTLAH (BW) , ZORICL—FOERERTET
MELT, #FRZTORPA 7RIS LEZL.
LHL, E3WS VWL LW, BIIDD bidb
hoiprotz, T, FOBICZD ERA LW RAHANE
FYVT - TF 4 Y E2E-72DITTT. FOBET,

D, BT AT A

—47—

session report

ERAZSEIZ Mac) ETLHRBIWT W o7t ATTH,
HEREDEME LT, 1 ADPEICY—R2—FZR
T Tz Smalltalk (CEHEEY) LERLLS, ®
S>TLhFE L (W) .

2. 2. 3. ERASo¥iw

LIEHS ERA OBERTEH, T, £I5LTERIC SH
SWiehknik, Ex&Ebroknotk3iE, b
ZHELBBDV— N LEST, ERADARY v )UIR,
Z2=IN— - N=La Y EWIBKRT, BFROBEEWT
74 icid, SUPERA t#BWTHD 2T EDL, £h
LebHAZNZNOT ERASIZLZ LA (BW) . 20
EKIZ, HHDOTEER IRICLIDDBITTTITH,
A %i3 Scene (FE) N S TYT. WHALLNX¥ERA
FRTHE, TbeIbe LTLKB3ATTh. 22T,
THE) L WO BREFLICEALT, ZD—rTi}
CRECNIBITHNRZZBEIICLEI EVI LS LB
AVTT. WFhiZ, Lo LRELT Sofkic Aty
O Ho%, TaZS) i MEE) (W) ITHUHL
39T,

FNT, AZLESIELTWRREWRIE, Si3
REF 4w 2UREFVTVBATTITREDL, Wih
i3, #fVWekREZDZIHPLTILEBI LFEITNE
F. MO THOTINTY XAIE, Ktk SbhroT
WE3. 2533k, ERAS i3, #hHEHIZTF 42T
B, Tas/IIVIRETHY, RTRMICLLS.
FREES>TLEZE, HERLIMLWSZTVEWND
EoiLES, EFEZTWET.

2. 3. 4. UI1ZEtnXEExF §t

ERAS (cba—HF - A2 72—20HNZT. £5
WIEZZERIZLT, FD2—F - AP T7x2—R%
fEolehr ik, RNDADTT :

D) Aza—+74 Y F—, —K—F+272

2) EYZ a2y REZTFERE+ WO TLLHHaAT UK
HRZ5.

GEHE—KL . E—RKAOHADEWL ESEZW.

4) a7y ROBEESZLL, BEOHER+RIENROEA
bt

ZN4ADiE, Fix, Maad7 7)) r— a YOED AL,

IINI T EEFHTRNLENE, E2EMPNTW

3L0DTT.

29, —FHPbPELDEAZ2—ET 41V Ey,
FAPLFTHELDEIX—HK—FKERTX, LBAA
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7ayE—Lh 3. Mac DFAlE, 7+r—2 v bHE
PBELABEZ 7+ —2y bELTNET (BW) . 7
Qe ADFERT7+r—2y b2 LTNT, BEWTHS
ERH>TKNBENI Z LT
AZ2—Z2O2WTTTH, 2—FHRZDY—)V (-
TWT, HEMITKTWET, £ZTEIRTnazy
RHER 2 b TIdZRW. #2502 KEZTHRLN
3. %2, #AZAD Smalltalk ADAZ2—TLx—FK
BhPpoTWTELNRZWE WS DHEB D F LiThE
b, Mac TLRILTY. LL, WoTLIXRTHaw
YEBRZTWS. 2% ), Zhidnawry KiHEE
SNTWBALTNEL, $ZDHATIIEZZEAL,
EVWS ZEBL—FIZbPrb LIk >TWET.
Zhhb, WhWEE—F(%<LET. 2Lz,
ShLERMENPTXRANEBRRZDLTXRD - IF
1y bDE—FICAS, §0PLLYT 4T 1 2505
IYT AT A EEBE—KRICAS, BoRLE—KDL
HT<%, bvoeDifz 2 %4< L L. 2—Fh
LRTLALK LELWSIET, 7n/560%TidbeA
ERBIRHBANETREL, BB L2 LE5LTHE
BRIZZDE—RANAZELWVWIXRSIZLTHHET.

AR ROBIL, TERLEFA %A LEIEEZTY
27, RERE, 77ANEHEETEIDEF4L2MY
2EETE0L, 2BEDaT Y RIZSELWHITT,
77 AMTHZAERZE 7 7AIVDEZBL, T4
ZbMVICHZADERZET 41 L7 FUBHZRE L V.
Z5VWI3 RS RLTaAery RKoBZEST. 20D
EOBRERNZMT, METEINEVI L 2HIHT .
DB, ZEFLB-oTWRI LT, BIZR->TWE S
ETT. ThPLVHIEVWLEWTERHBATTITE,
EDRDLIDTIIADFIHENIZ L%, BroLH
BLzWEBnwE T,

2. 3.5. 29AE20nT

RN, CHELDED RS O BH-T, K%
9, 1343, Thhrb2r228Hh LW 3208
fE, ANV HERZTILYTEZT. Tz, ABD
FpLRIREL LTHETRL, 2VUv 2353, ¥
W2U92F3, RIw 7TV DET.
%D, AVE2L—IDTV LT 4 TUARIBE, A
BDLDDRFIIRZS.

3Tz, Mac % Smalltalk 73> TW3 = Loz,
FRREEEL LT, T Lh, W< W LHIDR
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