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A Built-in E-mail Function of a Visual Simulator for
Computer Architecture Education

YOsHIRO IMALT KEIICHI KANEKO't and MASAKI NAKAGAWATt

This paper presents development and effect of a built-in e-mail function in a visual simula-
tor (VisuSim) for computer architecture education. VisuSim written in Java has a function
of simulating an assembly language program, a function of visually showing internal states
and execution of a von Neumann type computer, yet another function of on-line help and
the built-in e-mail function named VisuSim Mail. VisuSim Mail enables a learner to attach
a snapshot of VisuSim’s execution to his/her question and send it to a teacher. The teacher
can answer the question after restoring the VisuSim’s snapshot sent from the learner with-
out being annoyed by other irrelevant e-mails. By combining the appropriate communication
medium to the learning system, the learner and the teacher are able to share the concrete
information on the learner’s state and the teacher can advise the learner with appropriate sug-
gestions after understanding the exact intention of the question. We employed VisuSim Mail
with VisuSim for a real Computer Architecture course and confirmed significant difference
between the scores by those who utilized VisuSim Mail and the scores by others.

Aug. 2007

1. 0odoano

gobooooboooo IToobooooooooo
gooobobooooooooooboobooooooo
gooobooboooooooooooooooooon
gooobobooooooobooboooooooooon
gooobooooooobooooooooooooo
goooboooooooooooboooooooobooo
goooooooboooooooooocoooooo

+0000
Kagawa University
++ 000000
Tokyo University of Agriculture and Technology

2748

000000000000000000000000
0000000000000000000000000
000000000000000000000000
0DOooooooghesnaiag
0000000000eLearning0 00000000
000000000000000000002:1912g
000000000000000000000000
000000000000000000000000
000000000000000000000000
OO000OeLearning0 0000000000000
000000 Blended Learningl® 00000000
000000000000000000000000
OO0e-Learning 0 0000000000000000



Vol. 48 No. 8

000000000000000000000000
ooo
00000000000000000000000
000000000000000000000000
00000000000D0000D0000O00D00
0000000 elLearning 00000000000
00000000000000000000000
0?29000000000000000000000
0000000000000000000000000
000000000000000000000000
ooooooo
00000000 eLearning0 00000000
000000000000000000000000
000000000000000000000000
000000000000 000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000
0000000000000 0000000000
000000000000000000000000
000000000000000
00000000000000000000000
OO00O0OED9900VYOMARIE®ODOOOODOOO
O0O0'YOED21Y0SimulNet? 00000000
0000 400000000000000000000
000 SimulNet 0 O 00 0O O SimulNet Mail Tool[T]
00O 00 SimulNet Bulletin BoardD OO OO OO0
O SimulNet Multi-talkD00D 000 300000000
000000000000000000000000
0D00O0SimulNet 00000000000000O
0000000000000000000000000
000000000000000000000000
000000000000000000000000
O000000SimuINet 000000000 2)00
000000000000000000000000
000000000000000000000000
00000000000 0000000000000
000000000000O00
00020000000000000000 Visu-

oboboooooooobobooooooooooOoobooooOoooooooOboon 2749

Sim”¥00000000030000VisuSim OO
00000VisuSimOOOOOOOOO0O00040
O00VisuSimOOOODO0O00 VisuSimOOOODO
000000000D00000000000000
0000O00500000000000000000
0oooo

2. 0000DOOO0O VisuSim

0000000000000 0000000000
000000000000D000000d VisuSim O
0000000 VisuSimOOODOOOOOODD0O00
0000000000 000D00000000000
000000000000000000000000
00D00000000000D00000000000
0000000000000 0000000000
00000000 000000000000000
000VisuSim O Java 000000000 O Win-
dows/Linux 00 Java 0O O OO0OO0O0DOODOOO
000000 Java0000000O00D0OOOOOD
O0OWebODODOD JavaDODO0OOOODOD
00000000000 0000000000000
ooo™'¥0000visuSimO GUIDOOOO0OD0
000000000000000000000000
000000000000000000000000
ooo

2.1 VisuSimOOOGOOO

010 VisuSimO GUIOOOODO0O0O0O0O0O0O0
000000000 VisuSimOOODOO0OO00000
00000D000000D0000000000000
0000000000 D0000D0000000000

Simulator { Ver 0 4xx ) - Netscape

Clear TexdArea| [Read 1]

o[ merw
FC memitl  nove GRO. 13 Tad Arza for Wriling Source
|' ARG TT memizl  [move 1. GRD 1: move GRO, ™
o : * memld  [nove GRO, 14 2: move 1,
Peodezdd 14 3. o : .
operanal0A(T [ ::::5} m—gm—rvem li: nove ?;ﬂ
operand{i)iz] 0 merlel  [nove GRI. T Poomove o
TectveAddiolilT4 ol e G g: add [‘;w
memiel  [add #1. GRO ?: :z: 14 !
memi¥ [nove GRO, 14 . '
| memitoy [sb #10. GO p: add gﬂ
memit] [[ole 4 : o move RO,
MRER 3 o e C— 10: sb #I0,
memli3] [T 1 ple 4
memi14] [3 12:  halt
cerl-, - memi15] 13:  ds 1
memmit] 14: ds1
GF 1 L4 '
R 2] —
it memory .
GF (6] mem[20] i
— me oo 1o R
HI MAER(3 mel ¢ tch d File List o be loaded
el SCratch pa
- c=a+b.asm
Irfliz8 | LoadProg] S16piga| AutomaticGo| | mermza] v
e oo e | memi28] [ < T
| k:interruced on Automatic Go = | memiz6] ~
L : 3" s i o s

01 000000000 VisuSim O GUI
Fig.1 GUI of a computer simulator VisuSim.



2750 goooooooo

gooooboooooooooooocooooooo
goooboooooooooooocoooOooooo
gobooooooooooooobobooooooo
gooooooooooooooboooonoooo
oobooooboooooboooooboooooo

22 0O0000O0O0ODOOO0OODOOOO

VisuSm 0 0000000000000 0000O
gbobooooooboooboooooboooooann
O000VisuSimOOOOOOO00OO00000000
gooooooooooooooboocoooooon
gobooooobooooooobooboooboooo
VisuSim 0000000000 WebODOODOOODO
HTTPOOOODOOOOOOOOOOODOOODOOO
gobooooobooooooooboooobooboooooo

gobooooooooooooobooooooo
gooooboooooooboobOoooo1oooooo
000000000000 0COD0O000000OWeb
gooobooooooooooooooooooon
goooboboooooooooooooboooooooon
goooboooodoooooooooooooooon
gooooobooooooooooocooooboooo
goooobooooooooooooooooooo
oooooo

gobooooooooobooooboooboboooooo
gooobooooooooboobooooonoooo
goooooooogooooobooboboboboooooo
goooobooboooboobOoboboO0O 100
omoooooooooobobooooboooooboooo
goooboooodobooooooobooooooa
gooooobooooooooobooooboooooo
000000000 0o0oooOoOVisuSim OO
goboboobooooobooooooooboooooo
OO000000000000000000 VisuSim
gooobooooooooooooooooooooon
ooboooobooooooooboooooo

3. VisuSimOOQOQOGOGO

Ooo000000 VisuSmOOOOoooooooo
goooboooooooooooooboooooooon
O0VisuSimOOOOOOOOVisuSim OO OOoO
oobooooboooooo

3.1 VisuSimOOOOOOO

2000000000DO0C000O0O0C0O0O0O0DOCOO
gboooooooooobooooboooooonn
gooooboobooooobooooobooooooo
VisuSim OO O00O0000000C00O0OC0C0O0000O

Aug. 2007

goboooooouooobooooooooooobooo
gbobooOoooodoooooooo 20000000
goooOboO0OO00VisuSimOOOOOOO0O0000
goboooooooooboooooobooooobooo
gboooooooooboo
e JOOOODDOO
goooooo vissSimOOOOooooooo
oo000oo0o0oo0oo0o0ooo0oooooO TAD
goboooooooobooooooooooon
goooboooooooobooocooooooobon
000oooooooo TAOODOOOoOOoOO
gobooobooooooooocobooooono
goboooooooooooooooooooo
gobooooooooooooooooooon
gobooooooooboobooooooooooo
goooooooooobooooboooooooDo
gobooooooooooobooobooooooDo
gooooooooboooon
e JOOOODOOO
VisuSim O OOO0O00000000000000d
jjoddoddoddooooooooooooo
goboobooooooooooooooooooo
gobooooboooooooooobooooooon
gobooooooooooobooocoooooo
gobooooooooooobooocoooooo
gooooboooooooobooobooooooDo
gobooooooooooobooboooooono
gboooobooooooooooooooon
goobooooooooooooooooooobo
gobooooooooobooocoOoooooobooo
gobooooooooooooboooOouoooobooo
gboboooooooobocoooooooooooboo
gboooooooobooboooooboooooobooo
gobooooooooooooooooobooOoboooo
gooooooooooooooooooooonoo
00000o0ooooooooooooooooooo
gooooooooobooooooooooDbooo
gobooodoooobooobooooooooboood
gbooooobooobooboooooooooooaoo
gobooooooooobooocoOoooooobooo
gbooobooodoooooooobocoboooooooboo
gbooooobooooooo
ooobOoooooooboooboooooooaon
wwwioOOoOoOOoOOooOoooooooooooooo
gooooooboboooboobooooobobooo
VisuSim OO OOOOO00O0O0000O00oo0ooo



Vol. 48 No. 8

oboboooooooobobooooooooooOoobooooOoooooooOboon

Raceve Mail

via POPE by Java

To: [ina iBhi Ibert oo kagawa-u.ac. jp Server. [hilbert.cc. kagava-u.ac.Jp Clogel
ReceiveMail| Retreve [l &gnc) | Wdec)|
Subject: Snapshot of Yisulin{ver.d.w0) - Refrieved Mail Content —
- Mail Content To B Sent-- ron: (meiBnarugans. &
el AL TS 147306, WAA162498hi Ibert .co.kagaw )
IR, OPeodes <75 l'ﬂE 135, <nove> = o ma_lﬂhu |bert , oo, kagawa-u, ac. jp _I
PR 3] o <[|<">'“<“"e|3) P ject: Snapshot of YisuSim(ver.d,:x)
1 Addr <:> <| J==-=dunp of PC,IR,0Pcode--
*=--dunp of . IR, (Pcode: 1>, Gnove GRI, 132, <noved
[0- a].<|>.<> 0 o erand(l a] L m> <13, <&
[4- ?]'{:},0.0.{} f1 Addr 135
J----chnp of WAR, WRER, WMBR, CCR-- st A nn i
R, NRER, NVBA, CCR: <133, <13, {13, 4= > [0-8]: <15, <&, <O
J-<==chnp of Wemories-- [4-7]:60, 550, &
n[0-8] i dwove W0, GROZ,<move GRD, |37 <nove B, GRY /-—--dunp of WAR,MRER, MWER, CLR--
n[4-7]:<nove 13, GROD,<add 14, GRO>,<move GRO, I , NRER, WWBR, CCR: <133, <13, <12, ¢, =>
n(8-111:<add §1, CAD>, <move CRD, 14%,<aub §10, GRI f==-=dnp of Hemor|es-—-
n[12-15]: halt>, <13,<12, & 0-3]:<nove §, GROY,<nowe GRD, 13%,<move 1, GRI
n[16-1905 3,8, 0, 4=7]:<nove 13, GRO>,<add 14, GROD,<nove GRI, 13
B-111:<add RO, <nove GRD, 145,<sub §10, GRI

L
| | ’
From: |ine iBnarugsne. jp

Clear Mail Content |
« Megofiation history --
20 RCPT To: imaiBhi Ihsrt.nc.ku;'] Get Snap Shot I

50 imaifihi|bert. oo, kagawa-u. ac,
DATA

54 Enter mail, end with *.” on
2r .
50 WARTE249 Messape accepled llJ
x QUIT

21 hilbart.co.kagawa-u.ac. ip © rI
]

e
e

.
12- 161 : chalt>, <13, <13, <>

sl

Restore | Clear Retrieved Wail

User: |imai PassWord: |rhumnt
- Megotiation history - - Received Messages List-
5 1984 - 4545 -

A 3084 :I 1771 j

. 1954

D> quit Joeq

K zes=zion ended f

- -
¢| | » [l ¥

& Java

[&F [ Java

02 VisuSimOOOO SMTPOOOOOODOOOOO POP30O00O0OODOOOO
Fig.2 SMTP-client (left-hand side) and POP3-client (right-hand side) of VisuSim Mail.
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Fig.3 Exchange of a VisuSim’s snapshot between a student and a teacher by VisuSim Mail.
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Table 1 Scores on assignments (R1-R4) and the number
of mails by VisuSim Mail.

R1 R2 R3 R4 Ml M2 M3 M4

S1 5 0 0 0 0 0 0 0
S2 5 5 5 5 0 0 0 0
S3 5 10 5 5 0 0 0 0
sS4 5 5 10 5 0 1(1) 1 1
S5 10 10 10 10 0 0 0 0
S6 15 10 10 10 1 0 0 0
ST 10 10 15 15 0 0 2(1) 1
S8 15 15 20 15 0 0 1(1) 0
S9 20 15 15 15 0 0 0 0
S10 20 15 20 15 0 0 1 1
S11 5 25 20 20 0 22 1(1) 1(1)
sl2 5 20 20 2 0 1(1) 1(1) 1
S13 10 25 25 20 0 22 1(1) 0
S14 20 20 20 20 0 0 0 0
S15 10 20 25 25 0  1(1) 1(1) 1
S16 10 25 25 25 0 22 1(1) 1(1)
S17 20 25 20 20 0  2(1) 1(1) 0
S18 20 20 25 20 0 0 1 0
S19 25 20 25 25 0  1(1) 1(1) 1(1)
S20 25 25 25 25 0  1(1) 1 0
S21 25 25 25 25 0 0 0 1
total mail numbers 1 13(12) 14(9) 9(3)
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