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Automated trading systems, car location systems, and
cell-phone systems produce huge amount of time series
data. Stream data processing is expected as a new
technology which analyzes the data continuously to
enable real-time feedback to the social activity. Users can
define their application easily using declarative languages
of stream data processing systems. On the other hand, the
language should equip sufficient expressive power to
define complex processes such as automated trading. We
proposed a method named DTS to execute recursive
queries on stream data to expand the expressive power of
the query language. Recursive query definition involves a
self-reference which causes a paradox in the query
processing. To cope with the problem, we introduced a
method which inserts delay operators in recursive queries
to resolve the self-reference. In this article we prove that
the query language implemented by DTS is Turing
complete and show that the stream data processing
system with our method equips sufficient expressive
power enough to be applied to a wide variety of
applications.
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REGISTER STREAM zero_in (dummy INTEGER);

REGISTER QUERY zero
ISTREAM (SELECT 0 AS v FROM zero_in[NOW]) ;

REGISTER STREAM suc_in(x INTEGER);

REGISTER QUERY suc
ISTREAM (SELECT suc_in.x+1 AS v FROM suc_in[NOW]) ;

REGISTER STREAM p_in(x1 INTEGER, x2 INTEGER, ...,

REGISTER QUERY pi
ISTREAM (SELECT p_in.xi AS v FROM p_in[NOW]) ;

xn INTEGER) ;
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Fig.3 Definitions of Initial Functions in CQL
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REGISTER STREAM f_in(x1 INTEGER, xn INTEGER);
<< REGISTER QUERY gl ...
FROM f£_in AS gl_in ... >>
REGISTER QUERY g_in_1
ISTREAM

SELECT gl.v AS yl
FROM g1[NOW]);

REGISTER QUERY g2_in
ISTREAM (
SELECT £_in.x1, £

- - in.xn
FROM gT[NOW], f_in[ROWS 1]);
<< REGISTER QUERY g2 ... FROM g2_in ce. 2>
REGISTER QUERY g_in_2
ISTREAM

SELECT g_in 1.yl, g2.v AS y:

2
FROM gZ[NOW], g_in_1[ROWS 1]);

REGISTER QUERY gm_in
ISTREAM -
SELECT £_in.x1, f_in.xn
FROM gm-1[NOW], E_in[ROWS 1]);

<< REGISTER QUERY gm ... FROM gm_in ... >>

REGISTER QUERY g_in
ISTREAM

SELECT g_in 2.yl, g_in_2. gm.v AS ym

v2, ...,
FROM gm[NOW], g_in m-1 [ROWS 1]);

<< REGISTER QUERY g ... FROM g_in ... >>
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Fig.4 A Definition of Composition in CQL
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725, FEROBEZHFIZ7 =Y £ 0, BRUOBE4 LRGIIRLIZZ=ICHY
TIHED. AL, 2D X5 27 TR 04 T o EHRIE D [
L TEDZ LI/ bi=), oA NEICR 5.
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B2 <D ST EFTREBIEEFAOEE TH Y, delay-size
ILBIEHIRCd 5. delay-size (21, FEH 7 ¢ RO O—FET
B [NOWD I (SERFH D f5e /NN L0 6/ S VMR 72
FEMI[8]) D 2 5L E, HAVITERMAZIEET 5. delay-size
ZINOWIOHIM TE I ET 2 &, Btk h OFFRRE A E#
95 y TR Ul % B 5 3412 IStream (EAOIEHAIC L - CTo
T U h OFENHAI SN2 oD, ZnEE#ET 5 I
T delay-size Z[NOW]L W EWHIRIZ L 2R H 5.

WIZ, CQLIZ K Dm/ Ml nRE AR 6 1273, 2D
ERITFIFZ ) THY, 72 ) LR REEIIR 5 LR
BThs. Wb, wzFRA—TOEAL LT, y DEEA
YU AN LoD pix, )OEN 0 LB ETL—T %
BFEWHIEETH D, 22T, plx,y) =0 &5 y BIFE
LW R L — T L 72 D720, RV RERE D,

REGISTER STREAM
£_in(x1 INTEGER, xn INTEGER, yr INTEGER);

REGISTER QUERY g_in
ISTREAM (
SELECT £_in.x1, £_in.xn
FROM £_in[NOW])7
<< REGISTER QUERY g ... FROM g_in ... >>
REGISTER QUERY £_0
SELECT g.v, f_in.x1, £ in.xn, 0 AS y, f_in.yr
FROM g[NOW], £_in[ROWS 1];
REGISTER QUERY w
ISTREAM
SELECT * FROM f_0
UNION ALL
SELECT * FROM f_y[NOW]);
REGISTER QUERY h_in

ISTREAM (

SELECT w.X1, W.Xn, wW.y, W.V
FROM w[NOW]
WHERE w.y <> w.yr);

<< REGISTER QUERY h ... FROM h_in ... >>
REGISTER QUERY f_y
ISTREAM
SELECT h.v, w.x1, w.xn, w.y+l AS y, w.yr
FROM h[NOW], w[ROWS 1])<delay-size>;
REGISTER QUERY £

ISTREAM (
SELECT w.v

FROM w [NOW]
WHERE w.y = w.yr);

5 RigiRHED CQL RE
Fig.5 A Definition of Primitive Recursion in CQL

REGISTER STREAM u_in(x1 INTEGER, xn INTEGER);

REGISTER QUERY w
ISTREAM(
SELECT u_in.x1, u_in.xn, 0 AS y
FROM u_in[NOW]
UNION ALL
SELECT * FROM u_y[NOW]) ;

<< REGISTER QUERY p ... FROM w AS p_in ... >>

REGISTER QUERY u_y
ISTREAM (
SELECT w.x1, w.xn, w.y+l AS y
FROM p[NOW], w[ROWS 1]
WHERE p.v <> 0)<delay-size>;

REGISTER QUERY u
ISTREAM

SELECT w.y AS v

FROM p[NOW], w[ROWS 1]
WHERE p.v = 0) ;

6 B/MEERKD CQL RE
Fig.6 A Definition of Minimization in CQL

PLET, BRSO £ T oM S % CQL T ATHE
ThHZLERLIZ. ZOHT, “<<” & S TEiEn
ERAr OARIBE R, T HRERELSE 7 PR RIS A A D
5 ETERTETHS. TOMHHEIL, SHRERICKET
LRI E DA D%, Vb—2a TR AR —AL
LT, EIBHI &2 72 70 IR Eo sF & L TEFR LT
L ThHDH., FDOZLIZEoT, (EEOHREHFR L 23
WARECH D Z ENRIESND.

PLEE Y, DTS {ECEBRT L HMAEZH 27 CQL 2
IRAIEIS A S ERIRETH Y, 1o TRHEREM THH Z &8
RENTZ. 72k, AREUIMTEORE SOMMBRIATELH 2
EEMRE L. ZoE, INTEGER B okb v
DECIMAL ! ZF|H3 5 Z & CHEAETHS.

3.2 IRMIMBAM D EBRHI: Ackermann BIBDEE

DTSiEN I BEcA 2895 Z L ofilR & LT, LA
MEPIEBE TITAWnWREMEAKZKE LTamsnTWD
AckermannfBi% ([6]72 &) MEHEFRETH D Z L &7,
AckermannBIM O ERITK DY TH S,

0) f0,y)=y+1

1) fix,0)=fix—1,1)

(2) flx,y)=fx—1,fix,y—1))

B OB RICESITIE, ThEzitHE 757077 20%C,
JavaZp EO PR MEFETERL, TONEREZ I 2 L—
FT2Z ETCHERAMETHIN, AR TIEL Y CQLTOE
Fe L THEORFEEZHENT L. 72U 2RTRT.

REGISTER STREAM REGISTER QUERY r_u

input(x INTEGER, y INTEGER); ISTREAM (

SELECT * FROM £0[NOW]
REGISTER QUERY £0 UNION ALL
ISTREAM ( SELECT * FROM £1[NOW]
SELECT f£.y+l AS v, f.x, f.y UNION AL
FROM £ SELECT * FROM £2[NOW])<NOW>;

WHERE £.x = 0);
REGISTER QUERY r

REGISTER QUERY fln SELECT *
ISTREAM ( FROM r u[PARTITION BY r u.X, r u.y
SELECT £.x-1 AS x, 1 AS y - - ROWS 1];
FROM £
WHERE £.y = 0); REGISTER QUERY £_u
ISTREAM (
REGISTER QUERY f1 SELECT * FROM input[NOW]
ISTREAM ( UNION ALL
SELECT r.v, f.x, f.y SELECT * FROM f1n[NOW]
FROM £, T UNION ALL
WHERE f.y = 0 SELECT * FROM £2n[NOW]
AND £.x-1 = r.x AND r.y = 1); UNION ALL
SELECT * FROM sf2n[NOW])<NOW>;
REGISTER QUERY sn
ISTREAM REGISTER QUERY f
SELECT £.x, f.y SELECT *
FROM £ FROM £ _u[PARTITION BY £ u.x, £ u.y
WHERE £.x > 0 AND f.y > 0); ROWS 1] ;
REGISTER QUERY f2n REGISTER QUERY s
ISTREAM ( SELECT *
SELECT £.x, £.y-1 AS y FROM sn[PARTITION BY sn.x, sn.y
FROM £ ROWS 1];

WHERE £.x > 0 AND f.y > 0); REGISTER QUERY output
REGISTER QUERY sf2n Ig;i‘:g‘;(r av

ISTREAM ( = X
SELECT s.x-1 AS x, r.v AS y wg‘;gg :_Elﬂo‘:l £n1:€u§[R0WS 1]
FROM s, T Tu. put.

WHERE s.x = r.x AND s.y-1 = r.y); AND £ u.y = input.y);

REGISTER QUERY £2
ISTREAM (
SELECT rs.v, £.x, f.y

7 Ackermann ¥ nh T
Fig.7 A Query of Ackermann Function

7Y OFERITROEY ThDH. KD DI (x, y) DB
BRSO E ARG L, FROBBERO0) ~QIZESNTE
DB DK(x, )& AL ORUTET LT, HENSIE
LTHEAFITBMLTWL. 5T, 5515V TEF
FAERVME DAV BRI, SIS O To, x, p)ORLE LT
LERZBNT 5. 22T, BEERO) ~QQIZHESNT, A
S OAEAR E T AL OB EBHAI R E S, HIZIFEA3, 0)
DOFETIIFIZ@, O)&HRyisEmL, XIS TER, 1)
BT LAICIBINT 5. SHEPHEA TA2, DOEGTH 5)23:K
FhE, BIGRIZEG, 2, DSBS LIUE, FIZH 53, 003
P45 DO TRIZ(G, 3,002 BINT 5.

—75, QIZFEH T D 51 H (>0, y>0) DS FIZ i - T2 BRI
X, BEEAET 2EASIC L ENERTT 5 & FIFIC, FIZ(x,
y=DEMZS. %ITfx, y— DOEAMEDR S T-BRIS, Z DM
Zve LTE—1, WOMZEZLO TRASBEMT 5. il 2I1EFICE,
DB E Bk hasSicbiBinL, FIZEG, 0)& B4
5. RIZ(5,3, )N EBM S N7 BRI D TR, 5) & FIZEBINT 5.

K7 T, 7=V, £, s3ZENEN L DOEER, F, SEFRT.
F72, 7V fin, £2n, s£2nidX(1),Q)D LN BAHLA~D
Botw, 7=V 0, £1, f213:KRE > 72K(0),(1),Q)DAHEN 5
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K OWREEZNTNE L, BIFIEFC, BHEIFIRIZZENTN
JxVYf ubr uCHEEDTEMTS.

s x V£, £2, s£2nTlHE, FAF (F721LS) LROFEEIC
FoT, EER~OFHEMBEOBINC KD, fEOMIEDEHEH
ERILTND. 22T, 7= r, f,sIZBVWT [PARTITION
by %, y ROWS 11DV 1> KU TEFMBEZHEL TS
DX, K 5IEHM G, WICOWTRIFT 2 TR A — DI RET 5
72D THDH., ZhUTL - T, —EENRE > 25O
BAEES NS, Bbxy vy ahEngon st

BSIFA3, 10)DFHHAE R 2R, MO mE s =Y rDE
ITHERTHY, KB, 100DENRRE > TS, MOf
ENFHEOBBRCE 7Y BN LI TLVOBTHD.
7 VU r DO $50204811%, FHEIN-a2=—7 2550
EE AL 95, £72, 72U f ubkr uDHIEDFE4103
%, R LS oM RS E LN e o Fe B, D
H¥vvratby NEEICHE TS, b oTE, T
SR SECHIRNRBEEERE T v vy V2 OFIHIZ L - T
AckermannB# A H LA L —8T 5. nB, Fvr v i
ZRIA L7215 44,698,325[0 O BIFIEH Lavigd4 5,

LI E, DTSHEOREEHIEE RIS LT, Ackermannfd
BNFRERARECTHH HEEFELT-.

et I s '
[l [ i 1 prpOmOTE
x=3,y=10

8 Ackermann BA¥IDMNEH R

Fig.8 Execution Results of Ackermann Function

4. BEHR

SQL ZF —F~A = 7RA b — LT — FALHITE
T 5720 OPEEE & LT, [8]TiX SQL @ Insert 3C<° Delete
X7p EOT — ZEAEMD TR T 5 2 — P ER OB A
UDA(User-Defined Aggregates)% & A4 2% F#t a4 L T
W%, F£77, UDA Ik 5F 2—1 v 7~ ORI TTRE
ThdIEITHESE, FHREMRTHL I LEZRL TN, |
L, AFKTIET =T MRAFT 27 =7~y FOIREL
PEAICEE T 5720, CQL OEKmICIIT H 8%k Y 1~
R ERBEOEMEE 720, 2.1 Hi TR L7 EITREORE)IC
B|ND. - T, CQL OfFFr = 23EB4 5 BB TITAI
HARARTH S, UKL, AR CITEBIEETIZ L - TRSE)
T 52 LT, CQL OoEWmAERFLOOHms =Y
EERYDH. £/2, CQL 1Z7—%BEMm4 (SELECT 30)
DHTHELINDIZDESHTHY, 72U ERORSEN
BWEEZD.

ARV — AT — X OFIFRIIEET A58 & L4l E
W95, AR H o "I E T punctuation OEHEH KA
IZ block 3% & WO FEICK L, PA/L— T ITHERR A3

4 Partition 7 4 > K™ ®#d> 0 {2 DISTINCT ZHIJi+ 5 = & T FEEOMT
ERHND. TOHA L IStream PR A © AL 22 5. 2 CIEEHRIEBE
Xy ol LCETONRAMTH S0, 203 2 MIME T2,

L —%4 (Flying Fixed-Point) %%}, ##%¥)72 punctuation
(LLF sp) Z/V—7NTRASES HXZERELTWS. H
L, V—7HNIZIEFRIIFIZ 2D sp LIRS 722 & & Rijfe
LT B, V=T HOFIERLENL—T B ETe s ) 3t
GHkE7e 0, 8.1, 328N LIy = U O IE T AR
wWeieh, Fl, v RUEHEORAL R TH B0,
Fa—V T~ ORI LI & 72 HARBELEN R BIAR
WTHDH. HE-C, FHEAEER Y =) OFRLRFEFICHIR &
5EB25. 2L, AROFIETHEZHE L B0,
JEFGRISICHE A ATRETH B

5. FLHESRDBRE

A RNY— AT — I3t 5 FIRAELO R 5k E LT
F L7 DTS HEDOESHEEZ/R L. £/, DISETEISN
%, WHimalx = CQL MNmBas A dHEETH Y, &t
FSETh o Z L am Lz, LLEICk v, DTS i Hp
IZHERERY 7R RIIR N N L 2R L=, — /T, gz Vo
FIHNEW) R CIEBUE RN E =6, BRI 225 7 RO M
METHD., 72077 b— Mb, CQL FLiEDyEiER
E, FlEMEDm ERNASHOME L 0D, 2, DTS IEDIAT
MEREIZBE L CHF v v o I RO ALV—""> b
PALERER L T A8, MEREdER & LT, ek Th b
N—hE—=NEEDODNATY v REHX, il y vy =20
FIR7Z &b iReT 5.

[>z#k]

[1] Stonebraker, M., Cetintemel, U. and Zdonik, S.: “The 8
requirements of real-time stream processing”, SIGMOD
Rec., Vol.34, No.4, pp.42-47 (2005).

[2] Arasu, A., Babu, S. and Widom, J.: “The CQL
Continuous Query Language: Semantic Foundations
and Query Execution”, Technical report, Stanford
(2003).

[3] Law, Y., Wang, H. and Zaniolo, C.: “Query Language
and Data Models for Database Sequences and Data
Streams” , In VLDB, pp.492-503 (2004).

[4] Chandramouli, B., Goldstein, J. and Maier, D.:
“On-the-fly Progress Detection in Iterative Stream
Queries”, In VLDB, pp.241-252 (2009).

[5] Tarjan, R.: “Depth-First Search and Linear Graph
Algorithms”, STAM J. Comput, pp.146-160 (1972).

[6] mfEIET “BHEGR - SHEATREME & 7 A3 -7, JERE
F41(1991).

(7] AKE 2, PR “A M) —LAF —FUBIZBIT 5T —
A EF 5 0” , DBSJ Letters Vol.5, No.2,
pp.65-68 (2006).

[8] AARH Z, BILEE, Pk BIEEEZFIH Lz b
U — L7 — & OFIHALEE77E”, DBSJ Journal Vol.8, No.4,
pp.7-12 (2010).

4K ¥2Z Tsuneyuki IMAKI

(BR) B SEEUERTH RfFJEiT AR . 1996 HITRF K%
BE T2 R R RHE TR E T. B Eaa g,

782 & Itaru NISHIZAWA

(BR) B SERUERT R RfFJEiT AR . 1996 HITRF K
Pt T R RHE LE e T, T, 2002-2003 kA ¥
U7 — RKREEWIEE. ACM, HFHULFEAERESE.

BEART—2R—XFLE3EE Vol. 9, No.3
20115 2R




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.14286
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.33333
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.25000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice




