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A Formal Representation of “the Code of Points” and its Interpreter

SHINGO SAKANIWAt and MARIKO SASAKURA t

Exercise constructions of artistic gymnastics consist of skills which are presented one after
another by a gymnast. A score of an exercise construction can be separated two types of value
points: one is determined by connections of skills and the other is determined by each skill
independently. The skills for scoring are specified in the official book, “Codes of Points”. We
regard an exercise construction as a sequence of skills and construct a system which calculates
a score of it. The original “Codes of Points” is written by natural languages and figures. We
rewrite it in the formal way. The constructed system accepts a sequence of skills as the input,
calculates the score by making use of the codes written in the formal way, and outputs the
score. Using the system, we can eliminate ambiguity and mistakes over scoring of the artistic
gymnastics.
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Table 1 Difficulties and values

e A B C D E F(SE)
fliffi/X  0.10 0.20 0.30 0.40 0.50 0.60
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Fig. 1 A part of the Diffficulty Tables.
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S = (A, E, ElementSequences, SR, AR, SRF, ARF)

(i) ARRBEOHSE

(i) E={e=(a1,...,an)|ai € A,0<i<n}

(iii) FElementSequences = {es = (e1,...,em)|e; €
E,0<i<m}.

(iv) - SR RSB,

(v) AR IZERRUSAL

(viy SRF : ElementSequences x SR —
ElementSequences.

(vii) ARF : ElementSequences x AR — R.

T DE TV BB OWER E KOF L LT
RATVE. A BEOBEDOEST E REOHES
THad. Ve oDHEIIBEDEAL UTRHAINS.
ElementSequences WHEBHRERDOEEST, TOER
THDEBMRIEEDFITH 2. SRF IXHEMHR D
BMETOBEBT, EBICTbNERRER 2 BR
HROBORERIEMT 25 72DIZHVHbNE. ARF
IXBEERE R D i 5 % BT 2 72 DI b B IS
TH. SR, AR IXTHTHDBIBD 72 D DERAHIAI
Thd. HAUOFHMIL 3.2 i THRARS.



3.2 ERFAUOKAHERR

2 8 TR U - RS S fE R DR E 1T B R
R Z OV ¥a—&8 7075 ADMEIRAT R R FBRIZ
BEIMZ 5. EEREROME RIS FRRBANE,
RD o BEIZKNING.

o SR: HEREBDS L, HRUZBRDRVEZHI

R BB DES

o AR : HEREER» MR % EDDHADES

BRI sr € SR 1%, KOWOMTRREING.

sr = (a1,az2,m,s)

ZIT BY ar,a0, RES A DEHR, $42DDb,
ai,a2 € A THd. IhoDEME, HEREROFT
BRIZERODEEHDEMEZRT. n BEFITEIE
WER D - 7=, FERITIRRUTHE S BARDEDE % R
b s BRERMIZES BV EBH > EROFERDOTR L
UCESNEDBEEDIDFDIETHS.

B ar € AR 1X, RO=ZDHMTERHAINSD.

ar = (a,n,v)

TR o XEES A DEETHE. ZOHH
TIRTIHEDEBEETRT. n IXIMRET D BKOH
DEERT. ¢ XZOBANZ E>TMR 553 S %
RY.

4. £ 23

41 # E:3

VAT HIE Java TEB KT 2000 T TEEI N, X
D=DDWRNLESD,

o LRRURR

o MERDF—HR—2

o ERMIZRIL X N7 AN OfRIRR
FRBHI 3.2 HiTANLRRWEBTEING, ¥
BRI CSV 771 MT&k>TF—&R—AfL, J—
VT 7 DEERITIIMEDS ID 2RIEMUTHS.
TNEY AT ADAN P DEERDEE —BICRET
B7OIBETHD, BARARITRE S WA O
fRIRRIL 3.1 ITRUAETINVOBEE SRF & ARF
ZEBELTVWS,

VAT LDAKE, EDID DITHB, VAT A
BZDID PR BERT —ANR—ALBAETEIILT
31%’(‘%[/7’3&@&“ es % NERIZHERT 5.

4.2 XML K& 385 0FK

EHEROZEIHANIED EFOWADBERTHR I N
% XML XEHTH 3,

TUARDBW] LW HANK Attributel % 7V —
TEEN 1 LWV BYE, Attribute2 132, Condition
I Cronogically, Numpber & 4 L HETSHI L THE
ITES,

MRBRAES EDOBARADERTHRINS XML X
HTH5,

Adittional Rule = Attribute, Number, Value.

BIZIE, TA BEORKIZ 0.10 ROMMERZE X
51 VO BRI Attribute ZEEED A &5 B,
Number #*-anot, Value # 0.10 LHETS LT
EfFTED,

KBV AT LAHHNS XML 7 71 VORAEZE K
2 IR,

4.3 EEEROZERRORER

BRI DFEFRGRDS, SRR SR 2 f#IRL, HoFl
es WENZEMT DBEDMEL SRF (es, A1, Az, N, S)
BRDESIZES.

(1) BU es, 4, DAPBEINTOESE
es DREFDEME A, DEEZFEL, TOR
MEZ R OBEROEBEEN RS RD LD o5 %
HHRT 5. TOB, ZEBHUBROBE2HR
95.

(2) BUes A, N DAPBEINTOAREE
es APLEME A, 2R OBERE2L2THYHL,
N & )% K DERPHNIZFINTOBREH
BOWEENDL N AR £T es EOMNLH
BRU T,

(3) BU es, A1, N, S DAPEEINTOESE
es NOEHEZEM 4, OfEICk>TY—HL
THWYHIL, § THEIND AHET N ERY
9. BOHINE» o EEHKE es NHLH
95,

(4) BLETHHEINTOEEE
es WDEME A, Dz R OBEREZMIHL, A,
DEIZ &>TY = 2470, § THREINS A
BT N AZECHL, BUOHIWE o 2EHR
% es ADLHIRT 3.

IR FERBAAE»NZ XML DIREIR>TT
ST, BRIZACONROHE es HOHIRI N,
BRICERODHIELITDF 2/ LB TES.

4.4 MRIRAIDHER

PR DIRFAD, HB AR 2R UEDF ge-
quence I ENZBAT B0 ARF (sequence, A, N,

Selectional Rule = Attributel, Attribute2, Condition, V) W& 3 DL S IZFERTE S, A IZEMYE, N IZEK,

Number.

BIZE, TTNV—TFS 1 OBIIXBIBIAT 4 0 F

V IMEERTH Y | BB E» N XML 7 71
IrbfEond.



<rule name="select4"
<rule name="select4"
<rule name="select4"
<rule name="select4"

type="selection" keyname="element group number" keyvalue="1"
type="selection" keyname="element group number” keyvalue="2"
type="selection" keyname="element group number" keyvalue="3"
type="selection" keyname="element group number" keyvalue="4"

key="difficu1ty" condition="fromBigger"
key="difficulty" condition="fromBigger"
key="difficulty" condition="fromBigger"
key="difficulty" condition="fromBigger"

<rule name="at most 9" type="selection" key="difficulty" condition="fromBigger" targetnum="9"></rule>

<rule name="difficulty value A" type="additionl" apn="anot" keyname="difficulty"
<rule name="difficulty value B" ‘type="additionl" apn="anot" keyname="difficulty"
<rule name="difficulty value C" type="additionl" apn="anot" keyname="difficulty"
<rule name="difficulty value D" type="add:ition1" apn="anot" keyname="difficulty"
<rule name="difficulty value E" type="additionl" apn="anot" keyname="difficulty"
<rule name="difficulty value F" type="additionl" apn="anot" keyname="difficulty"

keyvalue="A"
keyvalue="B"
keyvalue="C"
keyvalue="D"
keyvalue="E"
keyvalue="F"

value="0.1"></rule>
value="0.2"></rule>
value="0.3"></rule>
value="0.4"></rule>
value="0.5"></rule>
value="0.6"></rule>

targetnum="4"></rule>
targetnum="4"></rule>
targetnun="4"></rule>

‘targetnum="4"></rule>

<rule name="element group requirement value 1" type="additionl" apn="1" keyname="element group number" keyvalue="1" value="0.5"></rule>
<rule name="element group requirement value 2" type="additionl" apn="1" keyname="element group number" keyvalue="2" value="0.5"></rule>

<rule name="element group requirement value 3" type="additionl"
<rule name="element group requirement value 4" type="additionl"

2

apn="1" keyname="element group number" keyvalue="3" value="0.5"></rule>
apn="1"" keyname="element group number" keyvalue="4" value="0.5"></rule>
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Fig. 2 Parts of the XML file.

var n : integer;
var ‘score : real;
n :=0;

score := 0.0;

while N > 0 and n < the size of sequence
do
if sequence D n BHDERMNEME o 2RD

then

begin score = score + V;
N=N-1;

end

n=mn+1;
3 IR RIARER oD LB,
Fig. 3 The process of addition.
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