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ABSTRACT

CL (Communication Language) is a language for programming a computer to perform
instructions according to schedules and take an action in respond to an event. CL as designed and
developed in [I, 2, 3] still has some limitations, two of which, rather significant ones, are
addressed here. The first one is the un-support of variables to use for specifying an instruction
schedule; without this CL would allow a periodic task to specify as well as a task whose schedule
was determined by an execution outcome of some previous statements. The other limitation is the
lack of a proper task scheduler to use by the CL interpreter for running concurrent instructions
efficiently. Hence, our aim is to remove these limitations. We first proposed an internal tree-like
data structure for storing a CL program with its schedule. Its merit is it can store a CL program
and its schedule with an unlimited size, while instruction schedules in the program can also be
specified by variables. Secondly, we improved the interpreter by redesigning its architecture to
make use of a task scheduler which can efficiently access and process schedules stored in the data
structure. The improved interpreter can now interpret sequential and/or concurrent instructions
more efficiently. To evaluate performance of the proposed method, we selected the part of
scheduler to compare with the timer in Linux. The comparison result is the following. The CL
scheduler can insert and retrieve any schedule by spending only a fragment of time whilst the
timer can insert a schedule faster but spend more time to retrieve it later, especially when the
schedule referring a time point far beyond in the future, even more time will be needed to retrieve
it. The timer out-performs the scheduler only when it handles schedules referring time points in
the range within 2 hours; when beyond that range the scheduler is better. Additionally, the
scheduler can handle a large number of schedules covering the past, present, and future, whilst the

timer can handle a small amount of schedules covering over only the present and the future.
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1. #3109 (Numeric) 4oyaviadnay Taun
= -~ lﬂ' ¥ " o -
® [UTIUAY (nteger) Av@visznovdIvav 090 lideziusuouuan nie

IUIUAY uARed lullvanaiion @1001u¥U 1, -3, 8784 404

a
b 4

M o A oy W '
® lf‘l‘llﬂ'lll—un_lﬂ D AUAVNVUAUAIY 0 1BU 0715 <184

4

® YT IUTUNN AD AAAVNTUAUAIY 0x 15U 0xIFAC, 0x12A 404

® [QUNANYY (Float number) 1¥U 3.2, -45¢12 494
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o d . A o - 9/ 3 -~ 1
® [AUIIUIUANVUIAUL (Long integer) ADAAAVNAIMUAIU L HID 1 1¥U
4890549579L, 51 104
® VU IUIUFIGOU (Complex number) 1BU 9j, Si-4j, 45i 104
2. 1UIUMINTING (Boolean) Tav)nAiiuiumanssnzaziinune nioesa dmsunimn
' < ¥ o v v -] '
TwsouvzunuAUNIAY AU, In53a3131a1 130 None value 15U 0, [], {}, (), None liagunu
A3adae mlaqililygud, Tnsaadraniideyany i 1, [5), (7, 8, 98, 347), “xyz"
3. MwdNUsE (String) 1JUY0YaYIAYDIAIONYT 1BU “This is a string.”, “This is another
¥
ar =1 1 @  as d a
string” awdNYsEiivogn1uludydnal Single quoted 30 Double quoted A 14 Tudayaxiiamy
ar n’: A as = v g Y 1
dnusziiu veildnuszniregaie Taun
\n = Newline \" = Single quoted \b = Backspace \t=Tab
\" = Double quoted \f = Formfeed \\ = Backslash \a = Bell
\r = Carriage return \v = Vertical tab

¢ s w o a o ' Vo P A d
4. dad (Lists) Hanumzadoiudoyariinousd(Amy) uavzanaiuasindeyainlu

u

- g 1o o a @ H o = 5/ 1 a ]
daalisuiludoududoyariiadordu doyaiannsanuludad ldundeyariindieq vesln

s o

] o % -~ Y a Iy @ gy ¥ = Y a & Y
5OU U AaAY, A0nY3, Mesnuse wiewludvziiudaddeiuen 18 ms@eudredaddoyn
a a e o Y o ::’
yladaan ldnail
9 a o 3 a s ar
list2 = [1,”two”, [3,4]] Wumsadndadnilsznoudioandn3  drlavdausn
du  duan, dnaoadiumodnuse, danauiiy
a  dda a o o
aaantmniniludiavaedin
E
msdndemnsnludaminldaem
w
list2[0] ve ldmadwiiihu 1
wa o a o =
Aoquautidnardnyuzdiedu Ssannsalddaalumsainaauan (Stack) uazfi
& Lo a d o '
(Queue) 1@ Favziiliz luominensad1adumeinIAAp3N1Y1 CL (CL-Interpreter) @0 11
= a e o 3/ a a o ] " o P '
5. mliila (Tuples) Yoyawianlidaiidnyuzmioudoyayiiadad udvzaraiuasan b
ansoud ludeyavesmuFameluiila 1 sididlasunmzudnis 1iludoyadiade ms

o o Aasd s d”
fmuandilaliasnsnan
tuple2 = (“one”, 2,”three”, 4)

v
ar ar Y ar -, [ P [ s a = s
N139ANINUNVI AU TNISIFUIRLINUNSIANISNLATA
~a oar - o s = 1 'd
6. ANYUM3 (Dictionary) Yoyariiaantuu3vzlsznou A 0fd (Keys) uazminy

¥
(Values) #20819903anFuU13 1 a9l
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dict = {1: “one”, 2 : “two”, 3: “three”}
Yy =a 9y a e o
ansednddoyaludnduuinidlae
Y o Jch o o A d add
dict (key) vz IWwadnsifludoudaiigninu lavhdiu
' 3 w £y
Y dict (1] welinadwiiiu vone”  1iludu
= Y a oa o =) o o 9 3 % a a or =) : 1y
Tasdnadeyariiadadezannsaduadrwudeyald uadeyariadnduuniiues lifinns
A o o 3 Y a o i ' ad 1 o
Fuadrdudeya msdduirld lagiumantmniu
¥ "
7. doyanlar (None) Toyaviiaiildlumsszynisuduvesdnnls visuaasi hifideya

W

A = " 3 = ' o A :
a9 1un151TouMeuA 1Y None 920AUNINY None 114U

3.4.2 AINSTM (Operators)
fansziieneg Tunmw Iwseu uiseenilu 4 Uszianie @anszdimiassny, dansei
=] LY ° =Y L4 [ o =) o
mamsifsoumon, aanszimata lhd uazanseimandiamans
¥
1. §IN32IMIATINT (Logical operators) AIN5LRINATINZINIMUA 3 AIRI0AUAD
and, or, not
s o = @ ar 3 c‘ 3 =1 ’ '
2. fanszimansnfSauieu (Comparison operators) A5y 151/ vuINv A1
Taun <, >, <=, >=, ==, <>, !=, In, not in, is, is not
(Y] o o d % 5 ar o a o 9 "
3. fansziimaiinlaa (Bitwise operators) ﬁ'lummszmw“lmmmmmvpuﬁm Taun <<
(Shift left), >> (Shift right), &(and), | (or), * (xor), ~ (not)
ar o d s o a dy
4. MINTZMMIAUAMIAAT (Arithmatic-Style operators) fanseimendiamans il
9 (=1 @ ar v n’: 1o 3y w 9 a A ] s Y ar
s lgau et udnaumniu uadsansa lsnunuteyaytinduq Wwumwenuse 1d @
nszmaana1d 1aun aansei +, -, *,/, **, %
o @ s o o @ s o s [] a o
5. §1NUVPIRINTLIN (Precedence) 1AVVDIRINTERNTUAuTUTUSUNTUADUNIADS
n'l A - o w o -;dl - - -
12 TUF 1A UAaTIAD or, and, not, (<, <=, ==, >=, >, I=, <>, is, in, not, not in), |, *, &, (<<, >>), (+,

-), (*,/, %), **, (unary+, unary-, unary~)

3.4.3 MaaIu (Reserved words)
3 " Adad = da ¢ o . . .
s lumu Iwseuniuilu Ad3saKeywords) taginvouandu(Built-in function)

1. ﬁl’jﬁ‘sﬂ (Keywords) Taun
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‘and’, ‘assert’, ‘break’, ‘class’, ‘continue’, ‘def’, ‘del’, ‘elif’, ‘else’, ‘except’, ‘exec’,
‘finally’, “for’, ‘from’, ‘global’, ‘if*, ‘import’, ‘in’, ‘is’, ‘lambda’, ‘not’, ‘or’, ‘pass’, ‘print’, ‘raise’,
‘return’, ‘try’, ‘while’

2. Saniourlafisu (Built-in function) 14uA

‘import’, ‘abs’, ‘apply’, ‘buffer’, ‘callable’, ‘chr’, ‘cmp’, ‘coerec’, ‘compile’, ‘complex’,
‘delattr’, ‘dir’, ‘divmod’, ‘eval’, ‘execfile’, ‘filter’, ‘float’, ‘getattr’, ‘globals’, *hasattr’, *hash’, ‘hex’,
‘id’, ‘input’, ‘int’, ‘intern’, ‘isins’, ‘issubclass’, ‘len’, ‘list’, ‘locals’, ‘long’, “map’, ‘max’, ‘min’, ‘oct’,

‘

‘open’, ‘ord’, ‘pow’, ‘range’, ‘raw_input’, ‘reduce’, ‘reload’, ‘repr’, ‘round’, ‘setattr’, ‘slide’, ‘str’,

‘tuple’, ‘type’, ‘vars’, ‘xrange’

3.4.4 UsloalunmmnInseu
1. Yszlunmriuamilriaus (Assignment Statement)

msfmuamIddunlslfinseamnoniiue) Famssmuamliaulniulildidumnh
U d T 39399 uAidumsdmuali@aulsérsa i nseuseudaiiianiueg Tau
Tnsouseuimiuorngnatisiunlmineuiitmuam nieilu Inseudoudaiifiogudinind
w)souild

msdmuamidnls lunur lwsou uenainessmuasmilaldiuduls lugduy
Var = Value 482 fasmnsosmuasmitamldfududsnaten @18 5y Varl = Var2 = Value

[ dy o

& s ' 19 Vo w o WYY a 4 P
HIDTIWITOMHUANTIN DU ﬂ'ﬂ‘l’iﬂ"Uﬂ']!.i‘lj5Hﬂ1ﬂﬂ71ﬂﬂ’)ﬂﬂ5310ﬂlﬂEJ'J ”ﬂdquﬂiﬂl'ﬁﬁﬂu IUIU

ANAIMUAVZABUNMINUIUIUAINS 19U (Varl, Var2) = (Valuel, Value2)

2. ﬂixiaﬂmuquﬁﬁumiﬁnm (Control Flow Statement)

mdaguiflumidan1Flunsaruguirdunisdssuanavesdidenieg Tasldszuiana

usevlliFosruninziadonluiidmua Mdagiaien 1aun IF, WHILE, FOR

o 5 | 4 o
- dszlua IF nsdszuawnatselon it vu wwhImIaswaeuieu lvdadivua lay

2 Y A 9/ =<2 o o/ o o w s dy
expression ﬂ‘]NﬂuvhlgﬂﬁﬂQ TIMTRANUUANNIHUA zﬂllUUﬁlﬂQﬂ—‘ﬁq IF L‘i‘_lum‘u

if <expressions:
<statement>
elif <expressions:


CLP-16
Textbox

CLP-16
Textbox
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<statements>

else:
<statement>

¥
]

F20019U09M 3 1FMd if uaaa ldaatl

1f x == 0:
print ‘x equal 0

elif x >0:
print 'x is positive number’

else:
print ‘x is negative number’

o o & o 4 L
- dszlon WHILE 1¥dwmsunmisiszunanauuuiusen davzinauliifess sunn

- - . o P & o P ' o o @
NE]‘L‘I"[‘U‘Hii’J expression im‘i'flums] A3 WHILE uunmsma%ﬁamaau"I.mﬂaumimmﬁa“luqﬂ

* " 14
N33 s s while iiludai

while <expressions
<statement>

v v
#29013903mM 3 198193 while naas laaaii

while 1:
print ‘Infinite loop’

- ds2len FOR 1iluilsz ToanhinisiszunananuuiusousuasuamuiuIuNfivua

" . [ v . ¥
frds For iflumdaiivzausoumamaununsuinouiidmua pluuuvessids for iudail

for <var> in <lists:
<statement>

¥
o A

F19019999M3 1¥M1da for tamalaaail

listl = [1,’a’, [b, c]]
for varl in listil:
print varl

o Ay ¥ v o o wdy
TﬂUNﬂﬁWﬁﬂqﬂ%1ﬂﬂ155Uﬂ1ﬁmﬂuﬂﬂu



1
\af
(b, c]

@ — a 0o 0o @ 1 o ad
Ty <RANGE> fioaauilsiiudad nsemdunmzuiesfids d9u <VARIABLE> Aodanlsiin
AUBITMNTNNNAIVDI <RANGE> M3Manueamida FOR vihnuuseuiiudmauiiiu

UIUANIFNUDI <RANGE>

3. Y52)unAMa9 (Compound Statement)
o ' o Y 1Y ' Y . @ A A
f’l'liﬂ’]'ﬂuﬂﬂqn‘uﬂﬁ‘ﬂﬂﬁﬁiﬂﬂi]zal‘]fﬂ'l'iUﬂﬂu’l(lndentatlon) l.muﬂﬂumﬂ‘ytu FIANVINNTHIOUS
[ 9/ g - 9/ . @ o ' 4
1Y NET C Lag Java 1°ﬂ'Nl.ﬁiJ‘1Jﬂﬂ'l Az NI Pascal 1‘5 begm end Lﬂuﬂ?ﬂ’]ﬁuﬂﬂqnﬁlﬂﬂ"ﬁﬂ‘i
alAn
o ¥ ' ¥ o ! ¢ Y o q Y '
ﬂ’li'Ylvl'W'ﬁE)‘lJthﬂ']ﬁUﬂﬂu'ﬂuﬂ’liﬂ’lﬂuﬂﬂqn'ﬂﬂﬂ‘ﬁﬂsﬁjﬂﬂﬂ']ch‘]i'Jﬂﬁﬂﬂ'J'IHQQU'lﬂ Lo

Qs o

3 = A v a .3 A a 4 sq 9k o ' 3 A ' 4 A o
VOHANDIANUNNAVUIINNITAUNUN ﬂymn1m1un15ﬂ1ﬂuﬂnqu UAZUVIADNBDUNINUIAD N

U
9 o 3 J 3 A n'a‘ AJ [ ] 9/ o [ 9 & o 9 o 9 -
Taesalnaeiudiniiosninnnaseivungulniazdevinmsdeniyaiiliyesaldaiinony
wWhuszidoy
3.5aq)

=)

Py a '3 o
au lwseudlunszaugs Ngnlszultaranuudumesniames nu lwseugnesnuuy
Tudtlaymiiwutiesy lums@ouTusunsy WansadoulddwIdandu ldnsTsunsuy
] L ] " ) d;d Yt ﬂ' o t!.al
410 81ud10 uazquadio vindedil JeldTinseenuuunie CL Aduneaqudnyuzifved N

souin lagswazidoavz ldnanluunae il



d, o ; ¥ A o A ¥y ° 3 ar

dlom luumilvziilumsyiuguanuiinoaduniv cL e hideimnudileiy
o luumdug ae'ly 14 dmsudiiauladiom TavaziBuaves ansodnyunu@nldvn

¥ » '

Inoniiwusvesqugwssua Tadwus (7] dlem luuniiszvaisuninmsesnondannisuaz
nuweamm cL Tuadon 4.1 mudoanumnoveanari 1¥luniu cL Tuiadein 4.2 a1,
Y o« ¥ A - " e e ' Hq ¥ o
awituvunar luiided 43 nimiusznandidnvurmsszysanamlslumsdou
Tsunsu cL Tuiade 4.4 mmndiwswaziduaveasz Ton (Statement) TuTusunsuluiade
. . v > ¥ »
4.5 MUA01UIAAG 04 Scope Yo s Tuiaten 4.6 mimivszumsiuidom luuni

wanaluzgtvesTusunsudlndiaidon 4.7 uazagihuiaden 4.8

) -
4.1 rapmsuaznn
o a fq Vo - s 7 a ¥
M1 CL ifhunmasuRumein lFdnuaeunumesaunauazmgmsel Jgaisudum
ar o — a ' 4
nmsnanndius e nauseTdsunsu'ld 1, 2, 3, 4, 5] uaz ldWannaeiiioanaun
= o o 3 v o o o @
Wudwaeiwiames CL [6,7] lumsoanuuunin deenuuuniv ldidauiuanudingves
aa ig] v Wi 9 “ A ¥
ammitianuihuuusssuge uazansaTusunsuldie Antugdoenuvuiaudenldnun
sou (Hudunvulunmiswau v ldlaoinsavesnivr e Tuaaui limoadeadunaril
dnvazadiun Insou
= 1 é = o 1] :;
CL Statement 91311y “¥2ana1: Yszlon” Fanunoda YszTeaveriamlugianai
Avua S1ddouTUsunsuhideanisszygranar fezimIdiinnummnogululsz Tealu

- o o
mMuIneunuaeIn

4.2 ANNNINPYBINN
3 YR - 9 - 1 =
Aoonuuunivi L 1ddnyisssumavesnal uag ldilauennufail naniannms
o a a & ' ' A A Aa a d a
auiiulveanszuIums (Process) dunilaodaaeiiod e lsniialinizuiums Nezifanm
; "y et o ' A s A =t ] & - =
Hu uad'hill narnhidsing ilesvinmsduiiullvesnszurumsinnudeiiios Seauud
3 = [ d'l 3 Ya 1 a 4-3 0 .a'l ] ) -~ = W
Wnalinnuaeiiiesdin Tasliliaunuiulasaoiissegaaea livianou 310190501014
T 4.8
Tauidugnas Tuszuu co-ordinate Taolifluunuveanar gl Fadeduiluunuiiiu@uonin

= & - 1 - A aad
AU xyz Tuszuuisvindia mmwmn'{luunuw 4 v50uAN 4
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Absolute Origin Reference Origin

'
+

> Time

0
U 4.1 dunnuna

¥

' ¥ " ¥ .
Auiuna1viAunNIUE o0 Wowuvingasuaulugauaduoansiianal(Absolute

. ' — ' Vg o A A ¥ a ¥ s )
Ongm) llﬂ‘IUﬂ']]lJlﬂu@'iquu 17']vh.l'ﬂ']'u15“2“QQﬂﬂuuﬂ'ﬂﬂﬂ?ﬁ’]ﬂ““ﬂi\]vlﬂ UH'HUTNMIW

.
o =

» . » .
AMuAgAE uAUTUYAYE A UL IUABMI BB NI uazvaiS unAIT BRI
"l Al = - 4 ' = :; Y - :i 1 s @ o
{191 “9A15u81989”(Reference Origin) 2 1UADZ 015053 TWD1DUYAIT VO NBINA WA UMIANT
ATUFBN A AU (U YA VO BINIWTTUUATAAANS 1T LazsZUUNNEANT 1% 1TudY
ar : ::i d‘i =1 s n' ¥ - 4:1” = v ) .e'l | =3 1 -
dniu naiauluieivuduyaisudasaiieniauiuayld wu dendaniwaneuniaa
An3 1% (B.C.) 11uau
" 3 : ¥ = 4 -:lyq 1

§AR199 DuduuAURaNY naaIns8198na) o vuslavusnii yatisond ga
1321 (Time Poing) 1003AaM04u1109099A15181981 (Reference Origin) HaAuiluuan uaz
ynegdoiioveagaisudrads auiluan wu ganaii 15:00:00 u. Tui 10 T.0. W41, 2546
'ﬂ = A A o A ¥ - " ﬂ ¥
fhuganariduuindioiouigasudadmussuummsang 1y idudu

= 'd 4 A ' d. 1 é = L
TunsdiniinisaniduiFoudosznding 2 gaal 1IngAnaINloun1FUTuNN
a w - At " A A ' a ° Y a ] . &
wisuau TldaanaliaunanhdaGuonhgaduga s 1MIAe ¥299a(Time Interval) 3
¥ Il . ¥

Usznouduganamalee 30 Hisssdedusinaeiioslivamoningaisylisudgaduga

»
Taoanueveayanamsevoudunasil deiuilu szezIa1(Time Duration) 92 UNAIN

v
1 o 1

] " . »
TunsdingaisuAuveITIINAIBYRANMUIRAIE UE 19 3(Reference Origin) A1UBIYATUTAVDA
» .
$2310219 IAMIAUTZOZ1Y03FIAIANTU (U © 1987 9:00:00 W. FuT 17 TQuruu W.a.
30 z; v - = = ar
2546 vzud a3 uilu yanaifivnngadnduiluszezingt 2546 1 7 Wou 17 Tu ey 9
o Y 1w o a  w ) a ¥ a = e o«
#2Tus 1Riduiu luhweadordu vz ldhgaisudiass ninoda yanariliszoznaniugud

-i = s o ] . =) o o ar
dieouiudumiadads nSeaniues dawdaalugl

Time Duration

A
' M\

L 4

P Time

A

Time Point Time Interval

JuUN 4.2 nanlsziamaieg vuupunm

vnfais a1 1desue1dudr adede lleznantegduuuvesnaridsinglu

1111 CL D 9A13a1 1A YA
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4.3 jUuuunm
o ganm lanvuzmiszynar Tavldmisvnar 1 @ou Tu 42 Tue i uaziuii ms
= o]
szyfaganar igduuuidiy
HH:MM:SS|dd/mm/yyyy

11061919 U 7:00:00]12/12/2549 W10 N 2549 i@oun 12 Juh 12 ¥2Tuahn 7 uanin o

.
- A

Furiin 0 Wudu
1) o a ¥V q’ =1
o thanm gnimualasganalsudu p, tazganarduga p, I3duvuiiu
[p,, pJ
A00191%U [7:00:00{12/12/2549, 8:00:00{12/12/2549] MUWHIFIUIAIAUA 7 UIWAT VD4

o o = a a4 = a w o (Y
JuN 12 @oun 1210 2550 D3 8 UIWNT YOIIUIAUINU

'
4.4 MIT2Y¥I3301 [p, p,]
116 3 guuw e
< 1 9 v o a4
1. [p, pJ munudamsseysnandiiou Tilsunsudsamsdimuanarnumiveulums
a v 3 o > vy ) a s a P s
Fudunazdugansmanniu i deanms aeuiumesisuaniTnaalia a nad
»
10.00 u. nazdugamsani Tnaa o a1 11.00 u. udu
2. [p]n3olp, ] nuwdganansuaunioduga lilimsszym ganarnlildsey
srgnimualavizuues
' ko 4 v & o ¥ 3
3. [, 1dumis hiszynamsgais vdunazgaduga uaddesIiyanaiiaaeagn
fmualaoszuvvusndszulranai i [, Istatement  Uaunmomilouny

UszTon Tummineuiamesia 1l Alilimsszynarlumsiiau

4.5 3uuuszlun (Statement) Tulsunsa
murcL HdszTeavawuvy laus YszTeadmsudmuamidaunls, sz Ton
Gonldilandu, YszToadmuatuguardumsieuluTsunsy Usz Toagadida uaz
UszTunmsmeumueamgnisel Tavesuoldwadi
4.5.1 UszlondmTumsiinuanlinugs (Assignment Statement) nM13nmuan a7
wls 15 Tonles s smuan (=) Aozl

<variable-name> = <expression>
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du a
4.5.2 YszlumisonlyWansy g
<function-name>(<argument>...)
d '
4.5.3 Uszlonmsmevauaamamani oglugduuy
mamsal — Minau

‘H?ﬂ Event — Action

A4

-

Tauh “mgmsal Tuiil Ao Expression n30 Uiz Tuadidai Iareenuuiiun,

. ¥
M

Boolean “mi1au” Wit Ao dszTondidalan dimsu “mgmisel - mshaue
woau Tiduilelsinwi “mamsal” (Event) 1881 Boolean (¥4 True sonur
BuIMDINTANDTNTYY CL vzasilonszin “m3mau” (Action) ¥iun
4.5.4 UszlsadmSunrunudrdumsmraululdsunsu (Control Statement) Tu CL 1
ﬂszTumim%”uﬂ'mf}uélﬁumsﬁmwaﬂﬂmnsuﬁaﬂuﬂ 4 iy fe
- if-statement ﬁg'ﬂun‘u
if <expression>: <statementA>
[else: <statementB>]
- for-statement ’ﬁgﬂu‘uu
for <control-variable> in <list>: <statement>
- while-statement IHIZ'LIH‘]J'U
while <expression>:
<statement>
- repeat-until-statement ﬁzﬂuuu
repeat » <statement>
until <expression>
455 ﬂiz‘iﬂﬂqﬂﬁﬁ"q Aannmainlsy Toanuumeg nsauiu dsz Toagasidaaiiy
4 4V AD LYY Sequence, Unordered, Parallel 11n¢ Nested
- Sequential statement %A statement HADINNUG I FVTazdUNAVUAIII
TAt statement naavzEuinan 1édene staement Aouminiaudaduud 3wy
sequential:
[s,.¢,]:statement,

[s,.¢,):statement,
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o ° a oy Q" ' Y o W
Tupsdinsinimuaganarsvdunieduganuy Tuszy iz Toaluga1da sequential
¥ o R - A v - . )

Taun [ , ]:statement i ln $ mi‘]uqanmﬁnﬂuwuwm “the time after the execution of
the previous statement” HAT * ° ﬁlﬂuqmamﬁuqﬂnmuﬁq “the time after the execution of this
statement is finished” A0V INTId M5 UY32T0A sequential VIIATUs 101 IFTRydnBal af unu
o 3 ar o A VA Ao
< @amth uaz ‘f unu * @amas e IideanuvmnenFanu
= A v A s o & X o
usnIINUYAnAsuAUIazIogana1dugaveslsz Toalugadida Sequential  §4
o w vy VA A o @ Vv ¥ o
ansafmumiumands 1dondae Taosiiiozgn evaluate 1iloMdanauniiNms 1¥UA7
wls gmlszananaliudy
- Unordered statement :i'flwqﬂ statement NA1AVNTNIIUVDA statement UDU Tigins
] 1 o ' H o d A 1 u’: =
FEUDU FIUMTINITUYBINGY statement 1 9z IdTaznilaminiu figuy
unordered:
[, l:statement,

[_,_l:statement,

- Parallel statement 11JUA statement fiuAaz statement oou ' luwdonq fu i
Jiuuy
parallel:
[s,.e,]:statement,
[s,.e,]:statement,

. ¥
o e as

¥
ueNINil gAfIdaN 3 damnsolF3 i ludnyue Nested Tadan

4.6 Scope V@3anwslumm CL
ar o L ey a - o '
youwaveaias lunm cL SimuauRoifunmmasuiumes g T Taoutuiu
1. Global Scope 1l Scope izﬁuuuqﬂ (Highest level) voalilsunsunie
. = y - 2 .
Tusunsumndn Fadaulilu Scope Hazansodadanalanalulusunsuman uaz Tsunsy
o (Hanau)

2. Local Scope (i1 Scope N iavauivanisdrsdadmlsaguisauvealusunsy éa
¥

i d 1 L R = o .
wlsfAvaglu Local Scope 9xgndelaninddanogu scope Buanumniu
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w |
4.7 ﬂ)ﬂtﬂ\ﬂﬂﬂ!ﬂiuﬂ’l'ﬂ] CL
an 3/ :; 9 a Jn. [ (] = :
auuAIuTIneImIdInu neunuaes S u@mwaalusiaar 20 99 21 u. vimiuila
v d ! y o
Tus1n33 browser ta@amiIVYy 1 luy13 22 81 23 w. uazilansoanou 2 U, aaealal A
-~ (v L d? y s s o ' L} o -~ d
22 u. wudeiugadu Msesumgnisaissnuranmsinlszguesguyaturavoa Tannadwa

A Y Y Y o Y o "W o s
eldafuwaudrlhiwadoyaluswianlumisananisuvaduvuiiulya

»
o

www.mylivefootball.com ﬁaﬂ:uiﬂuniumm cL 1idouladail
[22:0:0/23/6/2005, 1:0:0|24/6/2005]:
MAIL_AVAILABLE(“Live Report”) —>
content = readMail()
update_website(www.mylivefootball.com, content)
[20:0:023/6/2005, 21:0:0|23/6/2005]: play _music(“song.mp3”)
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def whatHappenAt (tree, tp):

root = getroot (tree)

searchUnit = head(tp)

if searchUnit is empty:
return getTPNames (root)

else:
children = getAllChildrenOf {(root)
child = find(children, searchUnit)
if child not found:

return ‘timepoint not found’

else:

return whatHappenAt(subtree rooted at child, tail(tp))
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def initialize(tree, time cursor):

root = getroot (tree)

if root is leaf:
return

else:
children = getAllChildrenoOf (root)
child = head(children)
push(time_cursor, child)
return initilize(subtree rooted at child, tail(tp), time_cursor)

def updateCursor (time_ cursor):
if time_cursor is empty stack:
print ‘reach the end of timetable’
node = pop(time_cursor)
next_node = next (node)
if next_node is not exist:
updateCursor (time_cursor)
if time_cursor is not empty stack:
next_node = getFirstChild(getTopOfStack(time_cursor))
push(time_cursor, next_node)
else:
push(time_cursor, next_node)

def segAccess(current tp):

global last_visit

next_visit = clone(last_visit)

updateCursor (next_visit)

if next_visit == current_tp:
last_visit = next_visit
node = getTopOfStack(last_visit)
return getTPNames (node)

else:
print ‘timepoint not found’

# initialize last_visit when program start up
initialize(tree, last_visit)
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def insertTPoint(tree, tp, tpname):
root = getroot (tree)
searchUnit = head(tp)
if searchUnit is empty:
return insertTPName (root, tpname)
else:
children = getAllChildrenOf (root)
child = find(children, searchUnit)
if child not found:
child = add child for root and sort
return insertTPoint (subtree rooted at child, tail(tp), tpname)
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def removeTPoint (tree, tp, tpname):
root = getroot (tree)
searchUnit = head(tp)
if searchUnit is empty:
return deleteTPName (root, tpname)
else:
children = getAllChildrenOf (root)
child = find(children, searchUnit)
if child not found:
return ‘timepoint not found’
else:
removeTPoint (subtree rooted at child, tail(tp), tpname)
if child is a leaf and contain no name:
remove child from its root
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6.3 MIMANUVYDITIU Code Interpreter
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Code Interpreter %ziuauvgmﬁu scope (l‘ﬂu dictionary wnundlsdmiuoialu local
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1. duilu function-call statement 133 Code Interpreter H9zA3IVADUYI M35onTlanFu
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Uszudana statement  HURUR uAduTUN1550N user-defined function 1142 Code
g4 a 7o : ;% Y '
Interpreter A9M U0 Han$u U Function Definition udniwnlszudanaan 11
v - fu o v o ' . .
2. dututinuanFudezsaiu 1 luauves Function Definition
3.tz Teantimavitanuiiuniug 194 for-loop statement, while-loop statement
o °
130 repeat-until statement 1143 Code Interpreter nozian1sz Tuaoomilumsiiaulu
o 4 A ¥ o d vy “
sounsn uazmsminulusevnmas udrdanvaslulasaadndoya iesona

Uszuranans 1
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s a

o o d " o
4. duiluilsz Tuagamidaiazion Uiz Tondeu [p,p J:statement Tugadids viunvaslu:
o o ar 4
Queue 1a250 ¥ Scheduler Sanvaaly Tree TudnBUZYD Customer-Producer 11
Tildiduna Tavautiszifludu Producer 1z Scheduler 134 Customer

@131 Pseudo code 03 CL Interpreter nanaaladainaai

def code interpreter(scope, statement):
if statement is function-call function:
if statement invoke build-in function:
execute build-in function
else:
func = lookup function definition
code_interpreter (scope, func)
elif statement is a ‘function definition’:
// save function definition
elif statement is ‘for-loop statement’:
s, = get the first iteration statement
S,., = get the rest iteration statement
enqueue (queue, (scope, s,))
if s,, exist: enqueue(queue, (scope, s,,))
elif statement is a ‘sequential statement’ or
statement is a ‘parallel statement’:
create nested_scope
for stmt in sub statements:
enqueue (queue, (nested_scope, stmt))
attachScope (scope, nested_scope)
elif statement is a ‘unordered statement’:
create nested scope
random select stmt in sub statements:
enqueue (queue, (nested_scope, stmt))
attachScope (scope, nested_scope)

glJ"?l 6.2 Taaludu Code Interpreter

6.4 M3MNNUVDIAIU Scheduler
Scheduler 9zvh1auiuIssA HinBUB AN quene TRV IY Taseadadoya Aano

o as
118910 queue 92131 tuple ¥04 scope 11az sz Tun [p,, p,J: statement U5z Tonvzgniafivion
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v P ' Y] aa a A A | w =
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yananan/asunlald 1519z a3 19 Tua leaf NoInTHuA leaf YNTAVDI Tree

@115 Pseudo code Y93 Scheduler llﬁﬂﬂﬁﬁﬂ’fwﬁw

def scheduler():
whenever queue is not empty:

(scope, [p,.p.] :statement) = dequeue (queue)
if pg == '_*': py = ‘af’
if p. == '_': p. = ‘I’

insertTPoint (scope, p,, (start, statement))
insertTPoint (scope, p., (stop , statement))

def insertTPoint(scope, timepoint, symbol):

time_tree = scope.time_tree
if timepoint is ‘ABSOLUTE_TIME':
/*

insert path into time tree to represent timepoint
append symbol to the created path

=/

if timepoint is ‘af’ or ‘f’ or variable:

/i
append to the rightmost path of the time_tree
append symbol to the created path

4

gﬂﬁ 6.3 Tﬁﬂ"luf’hu Scheduler
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6.5 MINNNTUHVDITIU Time Responder
. o P a ia o i o
Time Responder Mauiduissa ineoweiineiszloa cL saiululassadia o
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A = " ' o ar EY o :
1199910 Time Responder 9¥81UA1A1781910 Tree Mudvuna1nInios livnn duiu
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1519319 time_cursor  Tumsindaganamuddy Taofimualv Tree  Tundaz scope 1
o ; 5 ; o .
time_cursor LHUANU ma“lﬂﬁmuﬁ i]ﬂl’Jﬂ'lﬂﬂinﬂQﬂl’Jmﬁ time_cursor ¥0Y ﬂUQﬂl’Jmﬂﬂi}‘lju y
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ms?m'nuﬂuwﬂ'ﬁ'uﬁ'mﬁuagjﬁ‘iuuﬁ leaf TugUinuu (prefix, statement) nsdin139) Fafi

1. (start, event->action) : Time Responder 923A1AY event->action 131U Event-action being
observed

2. (stop, event->action) : Time Responder 9201 event->action 290910 Event-action being
observed

3. (start, statement): Time Responder ﬂ:léuﬁ%ﬂlﬁiﬂ Code Interpreter l‘ﬁﬂﬂ‘i:il']ﬁwﬂ
statement 'qu

4. (stop, statement): Time Responder %:G\i?ﬁﬁﬂﬂﬂ]iﬁN]u‘UBdlﬁiﬂﬁﬂi:U’mNa‘
statement 114 A nssadaion s fvzfehdnuiaveamsina uazuda

a Yo 3 3 .
ANnuAanA 1 AUA T Tuz1v09 exception

o o 3 Yo ¥
A1 31U Pseudo code Y93 Time Responder nand lddadnaans

def time responder():
for every 1 second:
response_for (rootScope, getCurrentTime())

def response for(scope, timepoint):
for nested_scope under scope:
response_for (nested_scope, timepoint)
scope.next point_to reach = scope.time_ cursor next ()
if scope.next_point_to_reach == timepoint:
scope.time_cursor = scope.next_point_to reach
handle_start_stop (scope)
elif scope.next_point_ to reach == ‘af’:
if the previous statement was complete:
scope.time_cursor = next point to_reach
handle_start_stop(scope)
elif scope.next_point to reach == ‘f’:
if the current statement was complete:
scope.time_cursor = next_point_to_reach
handle_start_stop()
else:
return ‘free’

def handle start_ stop(scope)
symbol list = scope.time_cursor.getSymbols ()
for (prefix, stmt) in symbol list:
if stmt is ‘event-action statement’:
if prefix == ‘start’:
observed.insert ((scope, stmt))
else: cobserved.remove ((scope,stmt))

else:
if prefix == ‘start’:
startThread (code_interpreter (scope,stmt))
else:

stopThread (code_interpreter (scope, stmt))

gﬂﬁ 6.4 TAaludu Time Responder
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def event listener():
wait for event e:
(scope,event—action) = observed.lookup (e)
startThread (code_interpreter(scope, action))

g'l}'?l 6.5 TAaludau Event Listener
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struct timer_list {
struct timer_ list *prev;
struct timer_list *next;

unsigned long expires;
void (*function) (unsigned long) ;
unsigned long arg;
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void find_ timer (unsigned long expires):
for j from 5 to 1:
t; = get(expire, 3)

if tv[j].index == t;
continue
else:

return find in list(tv[j].vec([ty], expires)
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void add timer(struct timer list *timer) {
for j from 5 to 1:
t; = get(timer->expire, j)
if tv([j].index == t;
continue
else:
return tv[j].vec[t;] .append(timer)
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Abstract

In this paper we studied an abstraction of time and a time
schedule. The latter is defined to be an ordered list of
time points and/or time intervals. The result of the study
led us to invent a tree-like abstract data structure of a
time schedule which can store time points and intervals,
with different details of time measurements, in any
number, and in any range of time scale ranging from the
endless past to the endless future. In addition, we also
developed some basic algorithms for processing the data
stored in this data structure. Later this data structure has
been applied to improve the CL interpreter so that it can
interpret CL statements according to a time schedule
more efficiently.

Keyword: Time Representation, Scheduling, Real-time
Programming, Software Agent
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procedure whatHappenAt(tree, tp):
root = getroot (tree)
searchUnit = head(tp)
if searchUnit is empty:
return getTPNames (root)
else:
children = getAllChildrenOf (root)
child = find(children, searchUnit)
if child not found:
return ‘'timepoint not found'
else:
return whatHappenAt (subtree rooted at child,
tail (tp))
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procedure insertTPoint(tree, tp, tpname):
root = getroot(tree)
searchUnit = head(tp)
if searchUnit is empty:
return insertTPName (root, tpname)
else:
children = getAllChildrenOf (root)
child = find(children, searchUnit)
if child not found:
child = add child for root and sort
return insertTPoint (subtree rooted at child,
tail (tp), tpname)
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procedure removeTPoint(tree, tp, tpname)
root = getroot (tree)
searchUnit = head(tp)
if searchUnit is empty:
return deleteTPName (root, tpname)
else:
children = getAllChildrenOf (root)
child = find(children, searchUnit)
if child not found:
return ‘timepoint not found’
else:
removeTPoint (subtree rooted at child,
tail(tp), tpname)
if child is a leaf and contain no name:
remove child from its root
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def main():
program = read(ProgramFile)
error = checkSyntax&Parser(program)
if error != 0 : print(error)
else : cl_interpreter(program)

def cl_interpreter([element,, .., element,]):
for element; in [element,, .., element,]
if (elementType (element;) == "function_def”):
define_ function(element;)
elif (elementType(element;) == “event_listen”):
createThread (eventListener (element,))
else: execute_interval_statement (element;)

def execute_interval_statement([P,,P,]:3tatement)
it (Py 1= " )y

P, = expr_eval(P,)

I (B = ™ ™)
P, = expr_eval (P,)
wait (P, - getCurrentTime())
createThread(execute_statement (statement))
wait (P, - getCurrentTime())
if (process_stack != []):

clear (process_stack)

exit()
else:
It (B = ™ ")
P,» = expr_eval (P,)
wait (P,» - getCurrentTime())

execute_statement (statement)

def execute_statement (statement):
statement.status = RUNNING
try:
if statementType(statement) == “funct-call” :
exec (statement)
if statementType (statement) == “sequence” :
sequence execute subStatement in statement:
execute_interval_statement (subStatement)
if statementType (statement) == “unordered” :
random execute subStatement in statement:
execute interval statement (subStatement)

for subStatement in statement:
createThread (
H execute_interval statement(
F substatementj)]

“IF” (cond): then-stmt = statement
if expr_eval(cond):
execute_interval_statement (then-stmt)
if statementType(statement) == “while-stmt” :
“"WHILE” (cond) : while-stmt = statement
while expr_eval (cond) :
execute_interval statement (while-stmt)
statement.status = SUCCESS
exeception:
statement.status = FAIL
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def execute_statement (statement):
statement.status = RUNNING
try:
if statementType(statement) == “funct-call” :
exec(statement)
if statementType(statement) == “sequence” :
seguence execute subStatement in statement:
execute_interval_statement (subStatement)
if statementType(statement) == “unordered” :
random execute subStatement in Statement:
execute_interval statement (subStatement)
if statementType (statement) == “parallel” :
for subStatement in statement:
[Pe,P.] :stmt = gsubStatement
stmt.status = WAITING
#1311 root i sub tree 4 root Bugnlynm
insertTPoint (root,P, start(stmt))
insertTPoint (root,P, ,stop(stmt))
if statementType (statement) == “if-stmt”:
“IF” (cond): then-stmt = statement
if expr_eval (cond):
execute_interval_statement (then-stmt)
if statementType (statement) == “while-stmt” :
“"WHILE” (cond) : while-stmt = statement
while expr_eval (cond) :
execute_interval_statement (while-stmt)
statement.status = SUCCESS
exeception:
statement.status = FAIL
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class ThreadController (Thread) :
def run ():
runninglList = empty list
while (true):
currentTime = getCurrentTime()
occurs =whatHappenAt (root, currenTime)
for occur in occurs:
if occur is ‘start(stmt)’:
runningList,append(stmt)
createThread (execute_statement (stmt)
if occur is ‘stop(stmt)’:
runninglist.remove (stmt)
if stmt.status == RUNNING:
raise Expired statement is running

39 15 uamsdwnIugumisahase

7. HAN1INADDI
medadszaninmnisdszuanamide lnvdumeinsnnes

CL Mlivdye 118 1ddanedsunisdszuianamidauy

a o

Imiaaludwneiniames CL WuudnimsSoufiounis

@ a 14

o - fa a W - o
Mufuduiresniamesauay Tavldnanessuduimed
»

- o Y ' o w 4
winmeiNigeafudledagadide CL Falsenaudae

o o =t o a 1ed o a ar q'
1ﬂﬂ15@uﬂlﬂ58431ﬂllﬂu1ullﬁzqnuﬁ1ﬂllﬁﬁu
currentTime=getCurrentTime ()

(currentTime, currentTime+10]: doAction (5
[currentTime+11l, currentTime+20]: doAction(5
[currentTime+21, currentTime+30): doAction(5)
\\[currentTime+31, currentTime+40]): doAction(9)
\\[currentTime+36, currentTime+50): doAction(13)
M\ [currentTime+41, currentTime+60): doAction(18)
[currentTime+61, currentTime+70] :

#[_,_]: doAction(5)

¥(_,_]: doAction(5)
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Abstract

CL is a novel computer language which is used to
instruct a computer to interpret commands according to
certain schedules and events. The CL, as that designed
and proposed in [1,2,3,4], still has one limitation that it
cannot support statements governed by time which varies
by values of variables. Having lifted this limitation, the
improved CL can now handle more flexible statements
which are programmed to run according to a periodic
schedule and/or to run according to the schedule
dynamically ~ determined by some outcome of the
interpretation of some previous statements. Therefore, in
this paper we shall propose a way to overcome such
limitation of the current CL by proposing an extension of

its internal data structure for storing the program
schedules which contain statements governed by time
variables. Additionally, we also improve the CL
interpreter to cope with the interpretation of this kind of
Statements.

Keyword: Agent Programming Language, Real-time
Programming
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Code Interpreter
def code_interpreter(statement):
if statement is build-in function: execute statement
elif statement is a ‘function definition’:
// save function declaration in function definition
elif statement is a ‘sequential statement’ or
statement is a ‘parallel statement’:
for stmt in sub statements: enqueue(queue, stmt)
elif statement is a ‘unordered statement’:
random stmt in sub statements: enqueue (queue, stmt)

Scheduler
def scheduler():
whenever queue is not empty:
" [p,sp,] :statement = dequeue(queue)
if'p, wm -7 p, = taf’
if. pymei2ify p, = ME°
insertTPoint (time_tree, p,, (start, statement))
insertTPoint (time_tree, p,, (stop, statement))

def insertTPoint (timepoint, symbol):

global time_tree

if timepoint is ‘ABSOLUTE_TIME’:
/*insert path into time_tree to represent timepoint
append symbol to created path */

if timepoint is ‘af’' or ‘f’:
/* append to the rightmost path of the time_tree
append symbol to created path +/

Time Responder
def time_responder():
for every 1 second:
response_for(getCurrentTime())

def response_for (timepoint)
global time_cursor, next_point_to_reach
if next_point_to_reach == timepoint:
time_cursor = next_point_to_reach
next_point_to_reach = time_cursor.next()
handle_start_stop()
elif next_point_to_reach == ‘af’:




if the previous statement was complete:
time_cursor = next_point_to_reach
next_point_to_reach = time_cursor.next()
handle_start_stop()
elif next_point_to_reach == ‘f’:
if the current statement was complete:
time_cursor = next_point_to_reach
next_point_to_reach = time_cursor.next ()
handle_start_stop()
else: return ‘Not_Found’

def handle_start_stop ()
symbol_list = time_cursor.getSymbols ()
for (prefix, stmt) in symbol_list:
if stmt is ‘event-action statement’:
if prefix == ‘gtart’: observed.insert(stmt)
else: observed.remove(stmt)
else:
if prefix == ‘gtart’:
startThread(code_interpreter(stmt))
else: stopThread(code_interpreter (stmt))

Event Listener
def event_listener():
wait for event e:

(event —> action) = observed.lookup(e)
startThread(code_interpret(action))
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Code Interpreter
def code_interpreter(scope, statement):
if statement is build-in function:
execute statement
elif statement is a ‘function definition’:
// save function declaration in function definition
elif statement is ‘for-loop statement’:
8, = get the first iteration statement
5., = get the rest iteration statement
enqueue (queue, (scope, 8,)
if s,., exist: enqueue(queue, (scope, s,,))
elif statement is a ‘sequential statement’ or
statement is a ‘parallel statement’:
create nested_scope
for stmt in sub statements:
enqueue (queue, (nested_scope, stmt))
attachScope (scope, nested_scope)
elif statement is a ‘unordered statement’:
create nested_scope d
random select stmt in sub statements:
enqueue (queue, (nested_scope, stmt))
attachScope (scope, nested_scope)

Time Responder 9
def time_responder(): ‘ i
for every l second: d
response_for(rootScope, getCurrentTime())

def response_for(scope, timepoint):
for nested_scope under scope:
response_for (nested_scope, timepoint)
if scope.next_point == timepoint:
scope.time_cursor = scope.next_point
scope.next_point = scope.time_cursor_next ()
handle_start_stop (scope)
elif scope.next_point == ‘af‘:
if the previous statement was complete:
scope.time_cursor = next_point
scope.next_point = scope.time_cursor_next()
handle_start_stop(scope)
elif scope.next_point == ‘f’:
if the current statement was complete:
scope.time_cursor = next_point
scope.next_point = scope.time_cursor_next ()
handle_start_stop()
else: return ‘Not_Found’

def handle_start_stop (scope)
symbol_list = scope.time_cursor.getSymbols ()
for (prefix, stmt) in symbol_list:
if gtmt is ‘event-action statement’
if prefix == ‘start’:
observed. insert ((scope, stmt))
else: observed.remove ((scope,stmt))
else:
if prefix == ‘start’:
startThread(code_interpreter(scope,stmt))
elge:
stopThread(code_interpreter (scope,stmt))

o @9U Event Listener m3ud 1 1¥szuana action T

»
819991 scope Aail

e @74 Scheduler HMsUFVUa I I0FAAY statement
13 time_tree MunA1 scope azaWATOAUFINS

. ¥
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Event Listener .
def event_listener():
wait for event e:'

(scope, event—action) = observed.lockup(e)
startThread (code_interpreter(scope, action))

Scheduler
def scheduler():
whenever queue is not empty:

(scope, [p,.p,]:statement) = dequeue(queue)
if p, == *_’': p, = ‘af’
if p, == ' ‘:'p, = ‘£’
insertTPoint (scope, p,, (start, statement))
insertTPoint (scope, p,, (stop , statement))

def insertTPoint (scope, timepoint, symbol):

time_tree = scope.time_tree

if timepoint is ‘ABSOLUTE_TIME’:

/*insert path into time_tree to represent timepoint
merge variable node if neighbor node is equal
append symbol to the created path*/

if timepoint is ‘af’ or 'f’ or variable:

/*append to the rightmost path of the time_tree
append symbol to the created path+*/
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mIdiadumeinamesiviulsa lmiiinisuaas
Tree ftfuasnnmeenuuiuglnm 3 Saluvasiisy
Tusunsy e st Tree 84 scope douiigndeveenuioin
Tree ‘?;lﬁu scope nan
nmfuddeihsunewianediluiufudesnTsunsy
cL Aol vzuama Tree pomndazIlii 10 uaz 11

[22:0:0|23/6/2005, 1:0:0]/24/6/2005] MAIL_AVAILABLE ->

update_website('www.football.com') (80)
[22:0:0|26/6/2005, 23:0:0]26/6/2005]
browserto('www.news.co.th') (s1)

[23:10:0|26/6/2005, 23:11:0|26/6/2005]
prompt { 'What time do you want to start working

tomorrow?',h, m, s) (82)
[1:0:0]|27/6/2005, 1:5:0|27/6/2005] standby() (s3)
(7:0:0|29/6/2005, 7:10:0|29/6/2005) wakeup() (s4)

[7:30:0]29]6/2005, 9:30:0]29/6/2005] sequential: (s5)




[7:31:0]29/6/2005, 7:40:0|29/6/2005)checkmail() (85.1)
[h:m:8]|29/6/2005, 8:50:0|29/6/2005)
report_working_status() (85.2)

" - ¢ o H w '
smudidwaeiniames nuTulTalmi annsoudly
L 4 ° ar - Cd - b ' v
Jodrfavesdwmeinuuan’lg uazyr01n1s debug

» &
Tsunsuidazainau

Masd  wWopsd  sans!  wepal  sais?  wopal  Mais) wopsl sl Mopsd  andss  wopaS

U9 10 ua@s Tree tiloszananalsunsuluniausn

FUR 11 uaAa Tree 13784 7:30:0129/6/2005 Fa3n 13190 scope Hon

= d =) d = d 1
9. MINATIZH Tree unxaummwmma‘suuu‘lﬂu
[y - e o o -
M3 u3egiuuves Tree onisSanudlsnain
»
iudmuan13ve statement 59uNIN1ITANT scope 1T
Tassadndumeinsmesinsavundasly liuin len
1Ay uardoRvealasaadne Tree noonuuv'3ie awisn
Tuninarsumsiiaves Tsunsuhdniduns Toudalu
- Y a [ -
aAasmAumInna luilagiunazewna 1doiu Fadw
ABN3ATINADUAIINYNADI AL 1Y debugger
» I
uannil ienvisunlSouisuduaeswiames iy
Tmiduuuuiay ssnuduwmeswiamesuuylniidenie
1. 7 m130152u2ana statement RUMMuaantus s le
ol - ¥
2. ansnsEuIana statement AAASI) (Hun 18

3. MWII0I0N5Y scope Y81 nested statement 18
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