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BACKGROUND

1. 2017-2019, EXCEL+VBA+UI, Kun Yang from Beijing Sub-
center of New Plant Variety Tests, MARA, P.R.China

2019, V1.0, 12 sheets and 46 functions, reported in TWC 37.
2020, V2.0, 6 sheets and , reported in TWC 38.
2021, V3.0, 7 sheets and , reported in TWA 50.

N
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OBJECTIVES

1. Create a simple software to manage data and photos of DUS
trials.

2. Create an efficient analytical procedure for DUS based on one
TG table and data table.

3. Create a closed-loop, consistent with statistical and genetic
theory, constant result of the DUS analysis judgment solution.
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MAIN FUNCTIONS

B Checking abnormal data by data definition, boxplot and 36 methods.

B Produce note from original data by interval and regression methods.

B A whole solution for analysis of distinctness by note level, data level and photo

level.

B A whole solution for analysis of uniformity by off-type, relative variance, COYU.

B A whole solution for analysis of stability by COYS from variety side and

characteristics side.
B Methods for Batch Checking and Renaming of photo files.

B Methods for verification of Characteristics and trial.

- SRS DUSCEL2.0 20210531.xlsm - Excel
mEmE A% R O wR O HE  ARIE B SEE B Q Efepgms
Calib Valid Mean DatatoRLVR DatatoCHI VtoH QnFrDis STNT OffTp COYD FExact Ccovs Group DistMink Jaccard GetFiles InsPhotos2 | CN EstDat
Renew = BxPlt HioV DatatoCOVU DatatoMean COVtoTG CKNT RLVR TTEST ComPhotos Report | Different CorrelVr QIFrDis Renfiles  DelPhotos | EN EstRat
StDev DatatoNT DatatoCOYD DatatoMerge COVtoCK RENT COYU ChiSq ShowPhoto Threshold CorrelCh ListPhotos | InsPhotos1 Del Distedit
TG Data Process oy K Photo Toal ~
5356 = A1 v
A B c D B F G H | 1 K L M N | O P Q-
1 |NotelD Original'Chr.No. OriginalValue Note ExpressState  StandardVarieties SVTheoreSVActu Chr.No Chr.Name Expres Obsen Obsen DataUt DataTy Min
2 | 10001 10000 1 1 pointed ul 1 First leaf shape of apex PQ VG 13 integet
o | 10002 10002 1 i53) 2 pointed to round 2
4 | 10003 10003 1 25 3 round 3
b | 10004 10004 1 35 4/round to spatul: ZD958 4 4
6 | 10005 10005 1 45 5 spatulate 5
T | 20001, 20000 2 1 absent or very weak T 2 First leaf intensity of anthocyanin coloration of sQN VG 14 integet
8 | 20002 20002 2 15 2 very weak to weak 2
9 | 20003 20003 2 25 3weak 3
10| 20004 20004 2 35 4 weak to mediur ZD958 4 4
11| 20005 20005 2 5 5 medium 5
12| 20006 20006 2 5 6 medium to strong 6
13 | 20007, 20007 2 65 7 strang 7
14 | 20008 20008 7 75 8 strong to very strong 8
15| 20009 20009 2 85 9 very strong 9
16| 30001 30000 3 0 1 light 1 3 Foliage: intensity of green color QN VG 51-59 integet
177I 30002, 30002 3 15 2 medium ZD958 2 2
18| 30003 30003 3 25 3 dark 3
19 | 40001 40000 4 0 1 very early 40 4 Tassel: time of anthesis ON MG 65d integet 4
20 | 40002 40045 4 445 2 very early to early 44
21| 40003 40049 4 485 3 early 48
22_! 40004 40053 4 525 4 early to medium 52 =
Anl . annro . e o1 = ar
| TG ‘ Data | Process | COY | CK | Photo | Report | (O] [ ¥
i} = i + 115%
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iI-E2=2E

DUSCEL2.0 2021052 T.xlsm - Excel

R BA TOEmR 4% BE O ER 68 2 FERIE 25  oda Bl Q Efciiggs
Calib Valid Mean DatatoRLVR DatatoCHI VtoH QnFrDis  STNT OffTp COYD FExact covs Group DistMink Jaccard | GetFiles InsPhotos2 | CN EstDat
Renew BxPlt HtoV DatatoCOYU DatatoMean COVteTG CKNT RLVR TTEST ComPhotos Report Different CorrelVr QIFrDis RenfFiles DelPhotos EN EstRat
StDev DatatoNT DatatoCOYD DatatoMerge COYtoCK RENT COYU ChiSq ShowPhoto Threshold CorrelCh ListPhotos InsPhotos1 Del DistEdit

TG Data Process coy CK Photo Tool g

Al24 - I 33 v

A B | € [BIE/FIG|H|I|JIKIEIMIN|O|P|Q|R|S| T | U Vv W X Y Z | AA | AB |  AC | AD | AE | AF | AG | AH | Al w
1 |Candidate Variety Trial | 1123 4 5 6| 7 8 910 11/ 12 13 14 15 16 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17
2 | FALSE BMB458 2019| 4/ 13/ 56/ 60 5/ 6111 1 65 1| 1 1 7 3 51 54 54 51 54 52 53 51 48 49 53 51 53 50 52 53
3 | FALSE |CZ11812 2019| 3/ 3/ 2 54 55 3/5 9/ 6 1 6 1 1 2 8 2 37 38 43 42 41 37 31 41 40 40 37 40 41 39 43 43
4 | FALSE DB7915 201913 2 26061 56 91 1 6 1 3 4 5 1 46 43 45 41 43 33 42 42 45 41 39 41 44 485 49 a7
5 | FALSE DK717 2019) 4] 3/3/ 58568 3/.2/1:20 5 4 1 4 1 5 2 35 38 38 37 39 39 36 36 355 39 42 37 39 39 37 40
6 | FALSE FMI70 2019|142 3 53 54 3613 6 6 1 1 1 8 3 41 37 34 39 39 34 37 37 33 39 35 38 36 35 38 36
7 | FALSE HMS9820 2019| 4] 2|2 53/ 66 3|2 1/ 1] 2| &5 1| 2 1| 4 1 38, 345 35 31 37 35 34 34 33 32 37 365 33 32| 345 35
8 | FALSE HNTY2Y 2019| 4/ 1) 2/ 60161 6| 7| 1/ 1 1] 6/ 1] 1 1| 7 1 35 31 34 33 30 30 33 33 35 32 33 34 30 31 35 34
9 | FALSE HQC609 2019|412 260 61 3393 5 6 1 6 5 4 2 41 45 44 41 43 41 42 44 41 400 40 385 40 42 40 37
10| FALSE HYBO7 2019| 4/ 4 2 56 58 2/ 3 9/ 1 1 4 1 2/ 1 4 1 34, 48 385 385 40 37 41 425 375 41, 425 38 40! 375 39 31
11| FALSE JKSS5 2019) 41 3/ 2 56 58 3/ 3/1/4 & & 1 6 3| 5 3 46 48 400 42 48 45 48 45 43 40 4 4 43 48 45 415
12| FALSE JKN2000 2019/ 4 4 2 66 68 3 512 4 5 1 3 2 3 1 418 414 368 354 401/ 393 41 375 385 334 37 373 378 40 416 445
13| FALSE JKT633 2019|3113/ 62 64 4/ 1)1/ 1) 1| 5 1 1 1 5 1 38 40 4 38 42 39 38 39 40 42 40 48 43 39 42 43
14| FALSE JN1805 2019|412 253 54 4/ 3 11| 6 7 1 1 1 5 1 40 40 44 43 38 42 40 41 43 36 40 43 42 42 42 41
15| FALSE JNT768 2019/ 4/1/2 44 45 4/1/1/1] 1 3 1 2 2 3 1 40/ 37 39 44 35 40 41 38 3% 36 37 37 35 365 37 36
16| FALSE JXN386 2019| 4| 2/ 2/ 56/ 68 3/ 1,13 2 6 1 1 1 5 1 33 36 37 30 31 37 36 37 31 34 38 36 36 7 34 36
17| FALSE JZN219 2019|4) 3|2/ 66/ 67 2/ 3 1/1] 1| 6 1| 4 1] 1 1 33 36 33 37 37 36 37 28 35 34 36 31 34 35 31 36
18| FALSE Kw9921 2019|411/ 2 5666 3(3 11 1 5 1 1 1| 3| 3| 405 43 39! 425 425 45 42 46 415 41 40 435 44 445 41 43
19| FALSE MCB38 20194 3 2 55 57 3314 6 4 1 3 1 3 1 42 42 40 40 42 44 41 38 37 37 33 400 42 40 41 44
20| FALSE MTNG 2019/ 2 2361623312 3 7 1 4 3 5 2 36 41 33 339 40 33 31 43 40 41| 40 37 38 35 37 32
21| FALSE NK998 2019) 41 4.2/ 58/ 59 3/ 2 9/ 7 5 4 1 5 1 2 1 42 425 40 38 43 415 41 42 41 42 43 425/ 405 40 39 38
22| FALSE SB725 2019| 4/ 3/ 3/ 6365 2/ 2 1/3 2 6 1 5 1 2 1 47 405 41 43 41 42 40 395 365 41 38 40 38 38 34 37
23| FALSE SDB4 2019| 4| 3|2 61/ 63 6/ 7| 8 7| 3/ 6 1| 3| 1 7 3 47 45 45 43 45 43 43 46 45 43 41 45 40 42 42 41

24 FAISE __ SDNGO 20190 4 213 59 .60 3 111 3 2 5 1 4 1 2 1] 34 3R 36, 36 35 36 39 325 3 35 35 3 2 40 2 331 ir

| TG Data Process | coy | CcK ‘ Photo ‘ Report ‘ @ [ [»
i) = + 100%

Report
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SETTING UP PARAMETERS

A B 5 D | E| F G H 0 K ks M N o P Q| rESH T u v w x
7 X Expras Observ Cbserv Significa Populati  Acceptan
NotwiD |“228UPY o g, |LOOKURY oy, |ExpressSt Standard | SVTheors SVActual (OO ey si:nT}- ationT ationTi 2" DataType Min Max o0 oY e photo g Kt
aluslD alus ats Varisties ticalMsan Msan Mo. nit P er i
pe ype me Bl ard ility
1
3 10000 1 1 1 TR BRPQ WG I ET 1 2 [ 1
2 100015 1 1 2
4 2 1M 1 2+FH #EPQ Ve Ei 1 3 1
5 2 1 RIS 2
5 2 2 36 2
7 3 1 E 1 3+ FEEQL VG 5l 19 1 0
k] 0 E )
4 1%E 1 4% EEPQ V6 iy i 3 0
4 1 2
4 2 3 E54HiE 2
5 1858 1 SHRATEEQN V6 B 1 8 2
5 1 IEBEE 2
5 2, 2 E k]
5 2. 4| BE 4
5 4. 54 5
5 5, & IR 5
5 . 73R 7
5 8 EERE 8
5 85 0 R o _|
8 o 1F 1 8w EQL VG 55 1 0], 2 0
8 5 S o '
7 o 18R 1 T EEPQ VG b3y 1 3 0
7 15 28m 2
7 25 £48i8] 3

| 16 [ Data | Process | COY | CK | Photo

WHOLE SOLUTION FOR CHECKING ABNORMAL DATA

VALID | BXPLT | STDEV

A B C |Bw|BX|BY | BZ|[CA|CB|CC|(CD|CE|CF(CG|CH| Cl (O |CK|CL[CM|CN|CO[CP|CQO|CR|[CS|CT|CU|[CQV|CW CX|[CY|CZ
1 |IsCar Variety Trial 30 30| 30 30 30 A0 41| 42| 42| 42| 42| 42| 42| 42| 42| 42| 42 42| 42| 42| 42| 42| 42 42
2 2018-0432A 2020| 7.8 81 86 DB 75 1 O 43 40] 43 40 41 30 44 3B 41 43 30 405 41 405 38 14
3 2018 A 2020 35 4] 33| 32| 35 4 O] 30 375 30/385 38| 30| 38| 36 40 30 36 385 37 38 38.5 135
4 2020| 48 52 52 5 45 ] 4 @ 37 30 40 37 40405 415 415 42 41 37| 385 3 40 40 145
5 2018 2020| g8 48 ] 7 35 B5 4 0 40 4D5| 38 38 40| 38 405 30| 43 385/ 385/ 365 41 38 a1 13
& 2018-7101A 20201 61 47 26 55 4 32 4 @ 38 40/385 41 405 30 38 40| 30 365 38 38 375 38 40 13
7 2018-2666A 2020| 52 48 4 4 7.5 586 4 B 41 405|405 43 40| 38 39 52 47 435 44 37 41 455 M5 135
g | = 2018-280BA 2020| 3 6 18 4 48 & 4 7 275 205|205 205 El 1| 30.5( 305 26 28| 20| 205 31.5/ 20.! 185
g |%& |2018-280BR/28] 2020| 65| 65| 55/ 55 5 & 4 7 34 30] 20 30 2 5| 32| 34| 31| 36| 30| 32 32 34 13
£ 2018-2808A 2020| 38 45 5 2 44 42 4 B 385 37| 34 35S | 38| 345|385 36/375 3B 37 3B 105
#& |2018-2800B 2020 0.1 1] 7 6| 55 66 4 6 2 21 185 205 1| 205 200 23 22| 2057185 22 135 .
£ |2018-7811A 2020| 34 4 318 3| 38 3 1| 1?| 36| 35/345| 35 5/ 35| 365|365 134|335 36/ 365 115 13| 172|125
2018-3150A 2020| 46 4.4 € 44 45 4 B I 3 B| 40| 38| 36| 40| 33 35 I 13/ 135 14 14
2018-4338B/067 2020| 45 55 6 5.8 6 4 g8 a7 3| 38| 385 36| 36.5| 325 38 37 13 5 13| 125
2010-0672A 2020| 0.2 ] 8| 05| 105 4 & 24 23|215| 23{245| 21|215 21 22 18 7| 18.5| 18.5
2010-0603A 2020 38 4 62 11 8 4 g 41 5| 38| 39| 40385 41 425 2 12/ 125 13 14
2010-0693B 2020| 5.4 4 6 40 85 4 g 38 0| 40.5| 39| 37| 40.5| 38.5 37.5| 345 15/ 145 14| 14
20101002808A | 2020| 10.3 65 10.7| 0.5 105 4 0 385 .5 35 38 40| 40.5 13 14 14 145
201010 2020 55| 7.5 g 7 g 1; 4 27 5| 22{ 257 23 21| 23| 205|215
2010100: A | 2020( 85| 85 125 0.7 68 1 6 25 .5 245 25 23 18| 168|175 1§
201010 2020| 105| 10.8) 10.3) 10.7| 13 4 o 36 7| 33| 36 305 11] 11| 1L5| 105
20101004713A | 2020| 53| 65 65 46 & 4 B 375 41 41 38 36 11] 11) 10.5| 12.5
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WHOLE SOLUTION FOR GENERATING NOTES

DatatoNt: calculate mean, st, sample size, note

—_

COYtoTG: sent mean of st variety. TG

Calib: check whether trial mean is exceed 10% of st mean.

Renew: if no doubt then update lookupvaluelD of each note of each Chr.
STNT: generate st. note.

CKNT: cite CK note if have.

RENT: calculate regression note if possible.

CheckPhotos: check photos if there is big difference between trials.
COYtoCK: send final note to CK.

A T A R o

Al w s [ o | o | o | ew | & | o oz | A | m We | o | e | wr We | mm | m | | mi-
1 [1scana varisty 2020- 100 [2019-190 2020-105 |2019-195 2020-39C 209-19C 02039 209-9 (k19 M1 19/2020-20M | 2019-20M 2020-205 | 2019-205 |2020-20€ | 2015-20C 2020-0 |2018-20 |CK20
Lz mmonmn " 1 1 1 » i [ B . i 1 B o |J
B e — S T
o [R  2018-2008 4 B ks s & 9
g | 2018-20088/281: 9
LT ] . D\ 2020 FIE=TEITY a
5 o | .
|2 osoea ’ 9 °
s | = 2018-3150A o 1] El
|5 o1 ameoer s
1757% 2010-0672A 9
o2 01006038 1
11% 2010-06038. 9
o2 0101000800 1
he = 201010020624 1
o2 owor003757a 1
1 | 3 201910020504 1 }
‘ TG ‘ Data ‘ Process v
sz 8 —— + 85%
IS m | e | e | e | ew | e | e | m | sa | s [ise] s | s | s [ s | s | s | s | s | s
1 |1scana verisey 2020.45W |2010-45M1 2020455 |2009-455 2020-45C W0-4SC 0045 01945 KA S 45 200046 | 2019-46M 2020485 2019-465 2020-46C 2019-46C 20045 21646 | Ckas ||
N 1 2
Mmoo
/2 om0 2 2
1| F  2018-20008 2
plt  omsna 2 2
nﬁ% 2018-2150A 3 3
w|E  oi-smeios :
5|8 20-0572a 3
Bt owoma s
47 |&  oi0-0se 2
w® ooz 3
1|8 ow002828 H
|2 iwesa 3
2|2 owionson :
nlE  wweama
n|e  BEs B :

. | 76 | Data | Process

e

[
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ANALYSIS OF DISTINCTNESS

A B c [mpml E FE | c | H 1 ] K | L | M _|[ChiNo ChrNameftiz&Eix IK656-2019 XD559-2019 DiffE  IK656-2020 XD559-2020 DiffE
1 |Candidate |Variet 1 2 3 4 5 6 T ] E] 10 1 1 First leaf: shape of apex 4 4 4 4
25| TRUE  |NKY328 2 2 3 5 6 3 P 1] 1 2 6 2 First leaf. intensity of anthocyanin colo 4 4 4 5 bl
ho6| TRUE  |YTNS90O 4 2 3 [ 7 2 3 1 1 2 4 3 Foliage: intensity of green color 3 3 3 3
127’ TRUE  |HTN8OO 4 2 2 6 7 E3 4 9 1 1 5 4 Tassel: time of anthesis 56 56 59 58 1
hos| TRUE |NDT 4 2 2 7 5 2 4 g9 7 g 6 5 Ear: time of silk emergence 58 57 1 60 60
h2o| FalsE |MTNG 3 2 2 5 5 3 3 1 2 2 6 6 Leaf angle between blade and stem 2, 3 i 2 3 1
30 7 Leaf curvature of blade 2 1 1 2 3 1
31 Correlation c(JNC78£ K656 | XD559 2)368 DT12 DK56 MC198 CHY18¢ CHYS8¢DD815 DII156 [ g ‘;:rf‘an”::”';yf;‘{”ai‘f#‘;’é’y“:n”mc;l‘“;’a‘i:g, ; é ; é
32 INC788 0585 0635 0528 0502 0571 0545 0509 0766 0583 0599 o i ooy c . T . < |
E3 HQCE09 0637 076 0736 0751 0796 066 0791 0681 083 0786 0759 1lT oo GG hspikeie : : 5 5
En INT768 0703 0726 0747 0550 0526 0536 0581 0468 0661 0694 0701 oot ety of il T o i 1 i i
35 MC838 0613 0852 0836 0804 0653 0886 0712 0707 079 0894 0.796 13{Tassel. Intensty of nthocyanin colors & 5 E 5
36 IKES6 0585 0821 0646 0836 0801 0628 0822 0895 0861 14 Tassal itoraity of snthotyarin eolors 1 H 1 1
ha7 XD559 0635 0632 0852 0785 0626 0831 09 0862 15 Tassl mrice Betwosh i akis A | 5 H 5 A 1
E 71368 0528 0711 0744 0667 0492 0807 0812 0687 AE Tomsct ourvgiure of laieral brsnches 1 1 1 1
139 DT12 0502 0648 0632 0711 0527 0714 0525 0748 0653 0567 17 Tassel: length of main axis above lowe 379 43 65 NG 4122 45015 NG
h 40 HM9820 0586 0831 0839 0872 0652081 0651 05 0861 0886 0.766 18 Tassel:length of main axis above high 2795 2795 1 30195 30765 033333751}
41 DK56 0571 0836 0852 0744 0527_& 0748 0795 0884 0835 19 Tassel: number of primary lateral bran 12 15 35- 127 1405 00218651
ha2 MC198 0545 0801 0785 0662 0714 086 0636 0794 0745 0696 20 Tassel:length of lateral branches 24075 27.08 26925 286 002608359
43 HY607 0541 0661 0663 0545 07 0518 0743 0361 0778 0618 0501 21 Stem: degree of zig-zag 1 t 1 1
44 K395 0589 0881 09 0774 0626 0892 0724 0642 0821 0923 0867 22 Stem: intensity of anthocyanin colorat 4 3 1 4 3 1
Candidate Varisty 5§ 17 17 18 18 18 18 19 13 18 13
ZDas8 35.605 0.8337| 1.025 23.05 23.28 0.888624 0.084018 0.ele4e
ZNT8B2 41 1640852 0.9 2 268 26.25 1427650 1482382
ZT183 39.88 0985886 1045641 26.15 30.71 0881759 0.716032
40586 118784| 1171342| 26.60433| 27.61783| 1.08855
ANOVATTE4
af of trialsid B g 1 1
IS of trialsidi 0.400328| 0.262853 0001072 | Candidatefd Variety S Sample size Offtypes&
df of Erorig £ £ 58 P arietyan MR- EARE-1 U-1
S of Erroriz | 1539748 2 789480 I
of total £ B S s TRUE A 40 3U
MS total £, ¥77 | 1.603831 2680818 0.815614
o : FALSE B 40 |
ucp 1.220821 0.481189
(] BMB458 1108532 0.4 0784263 FALSE c 100 5U
ST ek FALSE D 100 6U
NU FALSE E 120 77U
T QT FALSE F 120 s
NU HMB8820 0.4112
NU HNTY27 0.431707
NU HQCB09 -1"‘ 1863
NU HY807 1044701 1.155568 0.847147
NU K995 083045
NU 0.869632
NU 0.866051
NU 0.874236

NU

0.858017
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ANALYSIS OF STABILITY

coof et coof et Tupe of
NOFS varety nomftil caleulse o . B 2.z chefest noftil caleulste o 1 B 2.2 °"j‘"",';
BRRS #itH BRES #itH b
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21 0EEET0L DBOGSEL 0220212 0023438 MS
= osase 0 s
= o2teras ozzera ve
H 1 1 i)
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ar 0758321 0.090909 0437152 0437152 0835938 003125 0101563 003115 i)
= 035108 nososon os0scse| Dsoscss| osasess| oiseiE Douses ve
= 0960711 0080508 os70831_nsrosa ossises 010837 0039083 ve
40 078STEl  0.090909 DITE4TS  DITE4TI 0S6TLEE 0132813 i)
41 080851 D.0B0800 Dg2428C DE2420C DTE5625 DIT9EEE 003125 DO2343L
= ossse2| o11seas ossmscz osesscz 0esecs 0aits| 0o1se%s| 0015675,
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“ 0806447 0112636 0755820 0755920 O0OIOGLL 00625 0007213
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VERIFICATION OF CHARACTERISTICS AND TRIAL

Estimate sample size by normal data Estimate sample size by rate data
SMEEET ARt X EREAEEA R X
FEKFa
] BENfa | 0,05
o s
RS EIV= Y ) | 0.03
HEEL B
A2 B2 | 0.1
v e 0.1
v HEIRR IEEA | o
M i5i2p | 0.2
O EREEEEE i\ (g

O SiElEFMGEE O AEEEEThEE

B EEEn 5

APPLICATIONS IN MAIZE

W44 Characteristics, including 4 for sweet corn only,1 for pop
corn only, including 30 VGs, 2 MGs, 12 MSs.

H128 varieties, including 98 candidate and 30 similar varieties,
including 82 sweet corn varieties, 12 pop corn varieties.

W2 years, 2019-2020
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APPLICATIONS IN MAIZE

Results:

Distinctness: 8 of 8128 pairs have more than 95% correlation
coefficient; 142 of 8128 pairs have correlation coefficient
between 90% and 95%.

Stability:

cc of varieties between years
<60% 60-70% 70-80% 80-90% >90%
5 6 12 22 83
cc of characteristics between years

<50% 50-60% 60-70% 70-80% 80-90% 90-100% 100%
4 3 4 8 14 9 1

DISCUSSION

B Different methods have different result, how to solve this
problem?

ML east Distance is same or not same as between candidate
and similar for D, or between normal and off-type for U, or
between two samples for S?

BMost wrong results are caused by VG, do we need VG any
more?

WTwo varieties have significant but not same way difference
in QN characteristics, are they distinct or not ?
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FUTURE PLAN

9 So far we have developed a new big data internet platform
for DUS. We created some image analysis and statistical
analysis algorithms which could be called by the platform.

@ We will add more algorithms in future.

T —
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THANK YOU FOR YOUR | vuex

yangkun(@caas.cn

ATTENTION ! +86-10-8210 5951

+86-(0)1391 1259 308

[End of Annex and of document]
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