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SR EEYHEEYE
E 1y MFEHKE

1 JeE

AR SCA R H X R = U AR FIFASTQARTFAS TAZICHE (1) 48 B4 s , L& 2 R 7 41 e AR |
TP HE P51 o o B0 i g A AR

ASCEE TR BE 2 A T AR R v R B TR 4 AR 5 B

2 MetsIRAxH

TN BISCAE R P 2 I SO R 5| TR AR S AR AN BT /D 1) S
A Z H AT B AR ASE B T A SO s ANy H BRI 51 S0, Hms#hiias
A

GB/T 29859—2013 Wz B ARIE

GB/T 35890—2018 =it & > H ¥ - 51 4% 20T ,
GB/T 1988—1998 1= HLEiA %E&%ﬁaﬁﬁﬂﬁ%@?fﬂ

3 RBEREL (b .
TR RS EF T A %

3.1
S22 EFH reference genome »
T X — AN B AN M DN AR T I e 1T A2 45 3 1 — HAZ R 51

E: SHREDAR AR A rh— IR AR S 41

w51 S
BogE) EH A

3.2
MFE sequencing
I 28 LR B % :
[SRiE: GBAT 2985952013, 2. 4]

3.3
MEFFS reads
B SN P G AR A B, S RIS R A AN E S EE R
[JH: GB/T 35890—2018, 3.2, &

3.4
$EBC mismatch
J7 80 e ik R HR s S 7 51 RN 228 B R 2H B 5 25 7 51 AN DL FC R Bl 2

3.5
EBML 5T2 EBML elements
EBMLIEE AT, M8 0K ID. Jo R EWE KRG R EE =57

3.6
K EIE% reverse complement
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LR P 51 v B A Bl 15 45 09 HL L AMIAE R T 457 51 B el HR B 38 A
3.7
FASTA #%3\ FASTA format

BT ORI RAEAEW P A1 (AT AAEDNAFY B B P A1) 1 BT R — 267 B I B RS 3

FASTQ 483X FASTQ format
BT URM . RAEAENF F AN 04T RR— %P AU ik =
[RJ8: GB/T 35890—2018, 3.9, HBMH]

B FHIHE ambiguous bases
T 3R7R Al e R 2 M R 755
SR FLAASKE RO L SREA
3.10
EF5 base sequence
W A B e s HE A1 B 74
E: WP AR RE TR (A T C RN BUNE TR (ay N S, P RAflag R
JRNENS, FRETAIt R R IR, FRCM RN NE, FRIGHIgHR R SR, BEENFInK =AM E 58l
[Ski: GB/T 35890—2018, 3.6] P 4
3.1
BE# magic number
— BT AR I S 50 B R S R ) 2 i 24 2 s X Pl S 1
3.12
KIFECNF long—read sequencing
X ELANDNAZ - ELEEEAT U BB
e TP EORTE N P A R B A R A i .
3.13
FHIEEXT sequence alig t
FEIR 2L 7 1 A 225 BE R 41 B

AT 745 R UL AL AL AR
3.14

X RS F A E AT, —BORF F BUREE B ID. WP &, kK&,
[SRJ8: GB/T 35890—2018, 3.5]
3.15
FRESH quality score
FASTQ##E A% S B — 25 T P AU B DAY, 558 ATIR P OIS K758, B2 RHRER
7 B2 () 00 7 o
FE: W LR S B R NPhred+33 f1Phred+64. HH, Phred+3314 R J5i &4 404 NGB/ T 1988—1998h HiE (1115
S HA533, Phred+6414 F 5 40 H0X RiGB/T 1988—1998 1 #)l & {5 R A He 64 .
[KiF: GB/T 35890—2018, 3.8, Hi&ik]
3.16
BA3ESEFF self-assembled reference sequence
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AMEBINES RN A, 8T 4R AT P2 2 8] ) R S AT B 2 E 5

4 YEERIE
N YNGR S T AR
ACO 38 N 2w S (Adaptive Coding Order)
AMGC FEFULEC 1 H i S A K] 46 (Adaptive Match-based Genomic Compression)
BSC HeHEE =45 2% (Block Sorting Compressor)
CRC32 TE LA (Cyclic Redundancy Check 32)
DNA it E A% A% R (Deoxyribonucleic Acid)
EBML Al ik tiE S (Extensible Binary Meta Language)
GenBank % KA ARAF B A0 3 B 7 51 504 & (National Centeg, for Biotechnology
Information Genetic Sequence Database)
GZ GNUJE4E (GNU zip)
ID FRiRS (ldentifier)
LZMA Lempel-Ziv-MarkovE5.7% (Lempel-Ziv-Markov Chainsalgesithm )
MD5 TR E BRI (Message-Digest Algorithm 5)
METC T T AL i AALE 51 R SRR A a5 %A% (Meta Encoding based on Max Bit
Plane and Tile Context)
RefSeq % H K AEMEARAE B d 0 S35 4 #4E B (National Center for Biotechnology
Information Reference Sequence Database.)
VINT AJAR K EEH (Variable-length Tnteger)
XXH3 eI A H L (xxHASH-XXH3)
5 HE
5.1 #R

ASHB 73 A A B B ST 2 S Ol S A 2R — B BRAFAI IS, 2055 5 AT Eol

074k

5.2 BAREES

HABHATHIAWE 1.

* 1 BERZEMFHER

BRI E ik
+ hnikiz st
- RIS (CIREEA) BEUR (—IERISHE )
x evkis
ab G, ForalibiE. WATFER LR
/ RG2S
. BB, AT A A
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5.3 BHEEEF

WIRIZHE A IR 2.

* 21 ZEEEMEE

BB E T ik
a && b aflb 5] ) 52 4Eis 5
a || b afiibZ Al B iRis
! PRI e
5.4 XRITHEF
RKABHEFHIANE 3.
xR 3 XRETEFER
RABEFF {4
> KT
>= KTREEET
< AR
<= NFEGT
== T
1= NET
5.5 &
WAEZ AT A WK 4.
* 4 MEEEHEA
IREIZ BT ik
= MR {32 A
H LI, x++AHETx =x+ 1 HHTHA TR, £RME
Ghip S ]
BRI, XA Tx = x— 1. MATHUEH TARET, 18 EREEE
i Sk A
3 EndgeE, flnx += 34 Fx=x+3, x+=(-3)MLFx
=x+ (-3
_ H z)aﬁ;s%)ﬁ, Bilinx —= 34 HFx=x-3,, x—=(-3)ALFx
=x-(3)

6 NLRIEEAN

6.1 HRTFE

PERIEE IR T IERPICIE T« MR ITEE TR A &R, MBS oREdA T (L

SR G i A E R S U NG

VBRI SORIR o TRVER AN IE SO EIE e R A

TR o AT R E I BIACAT A B A LT 5 ENTRME 2 B R RAEIE SO . BidsF il —4
B MEM TR IR T RARR, ST RAUKRS ARG, BTRE2 A KE 55, K IHER

H1072 7~FALSE, JF0ZE/~TRUE.

TENERAIR T 1T S A 0 WAL AR AR, BN A 15T IR A AR 5G /N R 15 B o
AR AR B LR 5. SMIEETCER U, FRom WAL i — N HdfE e
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LR/ TESHBEN EitpuYiig
HEAE - MEATC RIS, s W ITEE TR RBAEE, T
25 AT+
syntax_element u(2)

conditioning statement

RS SR ATE AR R G, EIRE EER N ER . ¥/

{

Statement

Statement

*while”i& 4]l ik condition /2 %5 N TRUE, S NTRUE, W= EHATIEH 4,
'H #lcondition N ATRUE. */

while ( condition )

Statement

*<do ... while”iBHSEPATIEIRE—IK, 2R )51 conditionf& 55 ATRUE, 14
NTRUE, WES#ATIERE, HEcondition N ATRUBS:/

Do

Statement

while ( condition )

[*4f .. else”iBA) E Jellikcondition, UIHRSNTRUE, MI4Tprimaryi&a), &
M ATalternativeid ). U R altepnativeiic) A~ i BT, S5HII“else™ 5 50
HH K HalternativeiB A1) 7] 20K . */

if ( condition )

primary statement

Else

alternative statement

[foriBA) 1 JethATinitialiE &), 2R J5 Mikcondition, 4% conditon NTRUE,
1) 43 $h AT primaryiZ ) MsubsequentiE 1) B Fcondition N N TRUE. */

for (initial statement; condition; subsequent statement )

primary statement

ST I R A R P S5 AN SR ABACHE = R D AR A
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6.2 HIRFF

IR RN FEE TR T AR, FRFF LR 6.
= 6 HIAFFRAA
R il
u(n) N GRF S 8. Ry, HA i HAEE O R BRI .
uc(n) N5 TR TG WY, AR bR T R
DK TR A BRI S = RIS Kb RSBl A . ATAUN S
A0 TR IR K AR+ FAT, ZAEACAE A1, SRS SR BB A 2 1B S T Tk+T)
fir .
ENUE
“01000000 00000001 FT 48 1 MOK R B K B A2 715, SEFRIC M 9 <000000)
000000017,
H ANV —Muc RIEBMLIG R o 58— Aiskhrid Fddin£ /R IZEBMLIGRID, 5
ANWISERRIE A mE R S Sl B M, Bl uc(8M)E AIZEBMLIT % 51PN
R .
ENUE
“10000011 10000010 00010010 00110100” 3% —viZ{ESA“100000117, FHpritRE
& 500000117 BIiZEBMLIT R ID 3. BB S MViEUHE ~N<100000107, HSZBRiCFEE A
“0000010” R 7 J5 ZRuc BB S B 2775, SREBMLIG % 52 bRid sk 2 2500010010
001101007,
Mk, BUETE BT ENE B AR gaid 25 g, 8 60 Pk AN = AFE N B SO
T F AT T daERE R Y, A AR O R E R .
Mk, BUETARRAN T H &R (7] gD 25 m g, 8 Fai Pk = 47HE R B3
Xt 24 7 A 2T T ot SRKERN A2, LB PR A L R
% 7 BURGE & B X Mg it 28 m i g, BrEcho, BUEYERE AN, 247 B TUE I
ALK R A FEORRISAL [ A s N o] — B9 o AN [ B vl e FH AN [
IRk et AR Z 1) 2 (8 AR GRS 2385 — D PRI G ADID AT, nBi b R SO A
& I741°6.5
Iz LZMAGRRSEDIL, 12 LZMASRS S E
bs OR F e 7 47 48 BSC 4 i (1 i

vi

eb

ac(k,n)

rc(k,n)

src(n)

6.3.1 #hk

BRHC PR R B A8 R A A B S I SO A, BB TR 24
6.3.2 num_chars ( str )

IR ] 445 R st P A AN
6.3.3 num_tokens ( str )

LT EAEFBE (J%GB/T 1988—1998 Hh #)il 52 F) 15 EAZ it NG5 3190 LA A2 97 %11122) Bl AE% 7 (#%GB/T
1988—1998 1} 52 HIME L AZ it MASHIST ) 1) -4 A 8] B 745 45 - 757 i st A7 1] B, 3R 81 18] B 5 1 £ 250
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Al
str="@ERRY66765.1 HS12_14113:3:2308:5268:18887#4/1”, a7 J5 4 £ 10 M # ['ERR966765", "1", "HS12", "14113",
3" "2308", "5268", "18887", "4", "1"], EK¥UR[E 10,

6.3.4 token( str, i)

DU A AETBE (JZGB/T  1988—1998 1 HiL & {5 B A2 #ehth 655190 [2 97511122) B AE%L T (#%GB/T
1988—1998 1 #lL5E 115 B AT 4 NABEIST ) 1) 4 1] W 57 4 - 17 e stridb A7 [ gy, 3% [l [ B f 55041
g ONOTFHERTHED

str="@ERRY66765.1 HS12_14113:3:2308:5268:18887#4/1”, A7 j5 £ 3] 10 ¥ & ['ERR966765", "1", "HS12", "14113",
3", "2308", "5268", "18887", "4", "1"], token(str, 2)iR[AI"HS12".

6.3.5 is_number ( str )
FIWT-F 5 Hstro 5 BT ARG 2R BITRUE, 75 3R [H]F

6.3.6 next_ebml_id()

IR B RS Y HT A B S 22EBMLICEID (EBMLIGZ U] W% 6ebdfiif

6.3.7 ebml _value( e ) ,

YD .

& [AIEBML TG 2 e R SRt sk 8l (EBMLICEY * 6TebfiiR T UL
6.3.8 ebml_length( e ) ¢

iR [BIEBMLIC R e I E,  BIES Vil sSebrk BMLICR UL L3R 6 ebfiliid FF i) o

6.3.9 cardinality (str)

i&lﬁl:iﬁ%ﬂﬁ%?ﬁistrqﬂ‘l’ﬁﬁﬁ\\

7 MFHIERE

7.1 YmRBiEZR
7.1.1 #HR

DU PP HCHE g =9 b = R MR, SR BRI . R B AL A R AL IR o P Sk AL IR B
BB WIS B R 45 SRS B . AR IR A AT FASTQRMIFASTAR HE#% 20, £ ZAFEFASTQ
B 2> B R 4 60 FIFASTASEAA K 45 SR i 25 . B B i 1 B R B SE 5 2 L IR 7 35
RS B ARG R . A UEE EREHRNR AN B . Mo LE 1.
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f
SLER L{ ID=1, vint Skl . ETEERA, w———
i vint > | D=1, vint - H BREREE h
r—ff—j @@ﬁ%m» n
L ID=2, vint vint H EEERER |
(-L ID=2, vint ‘ﬁﬂ}g@?‘ﬁd" o1 vint FASTOBERIRETE |, [ FasTQummaTT
Eﬂa vin | =1, vin |—)| Foh, vint F| 3¢ mL.'_|
S . FASTQAURERIG T .
ﬁgfﬁ |_,| D=1, vint |—>| S, vint - ]—>| FASTQ?SHEMS}?TZH
-
o FASTAEa#IER TATE B4R
L)‘ ID=2, vint H gk, vint N
( n prats=r NI 3 T
L ID=3, vint vint D=1, vint ﬂfﬁﬁ\%m\jﬁ%x
BB
i RS h
i }4 A
U FERSEREAN |l pigravsg 4z A

7.1.2 BRZYREL
71,21 LEBR \
7.1.2.1.1  #hA

S AR AL T SR g MR 0 G ) R A5 B B AR R A S At B AT TR i i

A SRR ARUERRAS b SRR T . SRRSO 44 . IR SO 7
KNS JRIRCZFHT RANFONKAE R, W RFEAE SRR S5 A 2.

o=t v o] PR Ll e |—|
L| D=2, vint Hﬁmﬁfﬁfﬂ" b{ mesmss |—|

D=3, vint PRISERIRREAN, BRBITRG

vint

L| D=4, vint Wﬁmi\xﬁng [REBHANI S h

/N, vint
L| ID=5, vint GEAEFTANAL [ AR |_|
A, vint F A
L I ,rﬁﬁeezﬁmx ,—Emz
| ID=6, vint . it ?-‘;j(;]\ |

2 RDmEAE BRI
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7.1.2.1.3 EHEMEER

s 2 B ml 5 U2 B0 A B AR OB 35 IR R N B S L SRR A NI R B AT R AT (R
FASTQHt#iE) « A KBEKFIIEE . KRIGH L. B ABIERI . KAiR%iD. FASTQHE St
BR, RAREAE B A WA 3.

D=1, vint | PERASEIRN |l mpeie ) sem

vint —|
o o L FEEA =R ,F—, BRI B=EE
' EEFRTA/N, vint AT —|
I EERKIERFIEIE oo e mmm
103, v e Eﬁtﬁkﬁﬁﬂéﬂﬁh
|-) ID=4, vint —»{fZEEEEA, vint [ RS —|
e JRIGHIANILA JRIGHINILA
L ID=5, vint IR, vint > P —|
L D=6, vint (-»{ EREBIERN ol s
o FASTQ#IESITHE FASTQEL
L ID=7, vint B/, vint > G

3 EHEEMIE BADREEH ,

7.1.2.2 [EHREIRER

7.1.2.2.1 #ER
2

JE 45 B A7 AT i i FASTQERFASTARH - FASTQEN: % FH 73 He g, FASTARE K I AR gt .
7.1.2.2.2 FASTQ #iBtR4HD

BAFASTQE M HEE M WL 4, QFGEIRERSERNE S IR RS . 1R A A E i g o
CHASERNE 7.3 ) o 51 LIRS A EERIEAL R (A E 714 D | BT IR
IS0 BIE T A BIERD I (GRASNITEIL7.1.5 )  FiEA BRI, FE o BB (Grig e
716 ) FHEEXUEE.

FH T XA E R . FASTABHES RS /4 WHE 5.
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[1D0=1, vint | > SuERERERAN, vint |:|

[1D=1, vint|-»| TUEFFFIEEAD, vint el MEFFFIESE N
=2, vin| > BERBRERAAL > Bammexl |
>[i0=3, vint}»[ BIERBRGZATA, vt > #uEmmEczEL h

|>|\D=4,

vint| > ER R R LA 025 7<)y, vint |- iR a M A 02 | |—|

I*{\D=5, vim|—>| SRR EARERD A, vint |_>| R AR |—|
b{io=6, vint}>] B REEROIAF A, vint > SRR | 3
5 10=2, vint || FolEBIEEREAL, vint | siERaE ﬂ

HID:S,

vint [ FARRBIBEAEAM, vint_ |

[D=1, vint}»{ @@mEEK), vint |>] EEHER

H\D::z, vint| EBERALN, vint | HEEEE

H\Dzs, vintpo{  EEEEGAA, vint || R

I
i
|

D=4, vint o[ AOIKEEmIEAL, vt | Bl

]

H 1D=5, vint |»] H

FRHREEEEAN, vint

[D=1, vint}»[ mmEEEAN, vint |»]  GEERR

iD=z, vini| > GmmmAAD, vint |- s

L[\D=3, vint}»{  FEEEESFTAN, vint

H|D=s, vint || AERFIREEESAN, vint ]

HID=7,

BP\%
X
A

LIID=8,

$[10=9, v

EEERAh, vint ] EESR

BEXER

[D=100, kit |»{ \ =muiEsid, v b

4 FASTQ BIRIRAD R L5
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[1D=1, vint |»] RefSeqIDAN, vint RefSeqlD

L| ID=3, vint [»{ FASTABEZA/N, vint

b

L| ID=2, vint [ GenBankIDA/J, vint I GenBankID
i
i

H|D=4, vint | > FFFUIRBIABREAETA N, vint

[ pirsmssiEad, vt | (o= vnl»] mmsEEAd, i
o=z, vni}>| GREBALD, unt |-»] GRERE

FRFIARIES SRS

[

I

FASTARETZIRIETS ['|
[

|_>|

[ S )

L[u:a:s, vinthp]  EEERAD, vint || ERGE

T T 2
[ WEROSE 1 (i1, | GEsmEal, un || REsE
o=z, vni}>| GREEALL, vt || &EER

L[||:3=3, vint] 5] FEEERGTAD, vint

H|D=8, vint |—>| REFFIZNSEIRAN, vint Hﬁgﬁﬁuxd\gﬁﬁﬁéﬁﬁﬂ

[ HEFFIANSHCREE | [iD=1, vint}»] wmEBEETN, vint fOgEE
Hu:::z, vint]»] ISR, vint S

B4R

Lr||3=3, vint|» 4G

L||D:100, vint}»{ BEMEEXN, vint

& 5 FASTA#%
7.1.2.3 BEIPEER
7.1.2.3.1 &

R IC K i G vt ?%@Nﬂ%é}iiﬂéﬁ\ ISAETES R MRIEE B 4R 2 2
HE B R . R .

7.1.2.3.2 HERGITER

NI YEPN BRI G5 KNI FoR AN B ALE 2% A Bk R an e an A% 2 51
RN R AP S A h R dn i 513K

7.1.2.3.3 [E4EHESH

JE45 7152 5045 7 5 R SIS 46 42 7 2 50 83 P 5K B TR 45 42 J2) 2 500 B 1 9 T 4 4 SR 230
Ji B S 4 R S8 H PR B R 4 R S BOUA TR RIS I 4 & 58 A S E46 \RefSeqD.
SEFHIN % SHTFIINERIY . SH T EG RIS T S5 7RG RS T IEA . %7
HIEAERSI . GeneBank IDAIZ % 7 B 3L AL 3645 o

7.1.2.3.4 WREMEER

ARG E € X 57.1.21.2 —8.

11
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7.1.2.3.5 EHEMER
RS A E B e X H7.1.21.3 —5,

7.1.2.3.6 BEMX{ER

12

B E XE R gnbdas B AT G AR AR A n g a5 .

[1D=1, vint | >zsiEsERHEBAA, vini
‘.—I

[iD=1, vint} > BaEREEC, vint b HiEREH
i’|||3-2 me TP EUER T AL EA, vint |—»§T§"§l3ﬁﬁ$wkd\ﬂ@hbﬁ§ﬂh
Hi=3, vint|»] B, vint [ srmErmERL I

Hio=t_vn]>[__esmrmmer siadn___|»  EEERGREAIIE 1
HiD=s, vinp|  SBReIEaEAIGIEAD, vint | > EEERREREAIE
SR R ET i > Er AT RBRRAE |
Mio=7, vt B EREREREENEAT, v || chEanaaeneang |
*| D=8, vint |>[EHERTEEDRTEAREBRIIFAD, vint|»| ssEnERERmbELRE R |

"3
[1D=2, vint | > EgEEEEAN, vint |
-— ————

(D=1, vin} > mslrEEEaeRasid, i b msln

D=2, vint BEFFKEERSEEHA)N, vint P BEFFIREE
LID=3. vint@ HEFFEREREEI, vint

[1D=1, vint}»{ BABREAN, vint

D=2, vint]»] EEEREEEEAN, vin

JID:B. vint|—)| RefSeqlDA/)y, vint

,||D=4, wm|—>| SEFREER, v

LLID:S, vint|-»{

LLlDzs, vint -]

Iu,|D=7, vint |- SEFH

LLlD:s, vint || SEFIERFLDR
Ll|D=e, vint}-»]

> GenBankID |
] SE I RERIET |

L
1> EEnEERERER |

T

TRERE, vint b TR }
TEELR R, vinl b e )
IREDEEATRATA, vint =l RINEIRRE L
BB, vint bl e b
ID=5, vint}» [REESEF AN, vint > TRIESAEFTH AN |t|
(i5=5, vimt] 7] RGBT, vint P EReaAL |
¥ ]
[1D=4, vint | FEESA, vint |
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7.1.3 FASTQ 3R AIRS4mAS RN
7.1.3.1 #h&

FASTQRF SRS 1T skl PP A5 B SOA, 8 A RER L, gbd T DR FILZNA, 3% %7 1 %7y
G R B T A e S T R A ARE B LR St T

7.1.3.2 ETFTHOX 5%

7.1.3.2.1 &

B LRI S LTS (T A 7 BB 0745 9 B S30 B A SR B 7 7 il
ALY, IRARREAN L3 BORS 1 XHJa B2 P 51 AR5 1) 25 AN 20 3 BEAT BT A o 6 T AHAR IR 7 5113008,
AL E BRI, WO E PR, EAFAEZESE, WA RAS [R5 R A B,
G B EA5 P> A2 B SR RS RS SR PP 51 ) A Bk o

7.1.3.2.2 FHIRFIEHRER

Fe AR RS B B AT — AL, R n A 81 TRl AN 21 VA A B A5 12 A 8n 1y
FEANBUE S ATAA T R0t R N PP AR B SR, R 47 RS AN SO B B E AN e 1R 65
{/(}:Eo

7.1.3.2.3 FFHIRRBIRSHRL

F SRS P 5 B . B ARG SR b 1) & A ) N S A AR R ) A A
ot A E o G AP SR TR 1R 25 53 A H5CR My, T 49775 Rt T M+ 14 5 2 B B A4 5 371 R S AT
NIy WRIEH A&, Ao 7T Aok v 4oy Mk s 7y . irr Fe RS e EAT 4 Rl oy Je Al
[F A PR 2H 2 # Al 20 5y, %215y RIS 45500 5 R4 95

AN VR oAt 7 571 R 791 AL 2 2 HE s B0 IS - FF EAT A, A7 A VS [ 9 T GB/ T
1988—1998H HlLE {5 B A He D @4 (X[ KN%ET128)

Xf A A oy, AR LU FEEI ) e Uk

) HHSKERT 8, EHMELETZEN0, K AR AR T4 A B

b) HHSKENTE T8 M HTT— AU WA A “length”, NP HAENFHIKEEALE, ToFHHSH

Ghih, b s OE R A1 R
o) FAERTEME U H L aT—ANTR N, HESKEE N 1, WA iy BE S, EE
TE LN R B D 5
d> AAERT=FEO, W LT AR AT Il
1) ZAERB AL Y11 H RS Z A 7 5 E— AT AR A% M E AR, KA 0 R
INCHEZEHA 0 1 RN SEEEAN 1 2 Ron S H ZEAAN[2,4096] X ] A HIEEEL 3 Ron - H EH A
4096,-1] X 8] A 15
2) ZH: WA FINRMEAE S5 E— AP IR ZH 7 ) ZE LA (A9 0 5 1 I
iz hids, SNEZERENRL IR .
PRI R IR A A # R TR 45y, JEEF A gm0 5 LA R AR 20
PRIRRT: BTSN 4. Horp 0 om iz WA S E DN FRRSR S AR 1 Fomizdl
WA S ENFRERADR N K EFEE NS 2 2R 45l KERTEAD TR
SRS REZH 735 3 Fon T /- KN T B AP AR B N RH 7)o 24 IRRT TG ELY 4 9
M2 mht . 4HL 2 A1 3 ), gmbdFs KR ZE E . G 2 I, S HGINES g A RE A o

13



T/Al 133.1—2025

AMFEFFF: BUETEREDY 64, B4 52 DB, 10 M 2 DT I IETT

7.1.3.3 ETHSMNTFEHEANIREY) ETXH%mE
7.1.3.3.1 #&

FEHE T LRy (g A LGt E, R o> B A B IR B L. Hrh SR A2 70l R ORI 51
5, BOFIEE T AN DI P I (B AR BR XY o RIE S ELAAR E A B, BT XX =2 40T
R FH B ey LT T R N ATALTE 51 _E R SR i

7.1.3.3.2 RiBY|FN4PIB A FRERED
T AP H IR AFRIE Y] LR S gmidid f2an T

a)

b)

d)

MIEYVECERTTMZEN), LA 96 Fho K iE F1 BUE T 67 E0R B A2 80U BB gl 7 EF
LB AR R 4 A4 A 16 [HEARGID . JRIE S H 0 BN BE0RE & 1 U Y A
[1,16];

FRYE IR TE FVE XS AL RR X A1 Y JEAT 320, J2H 57 SO 30008 271 or A ™ A B B
fcHE (Bp0~16) , 434 16 4H. [N, NdlHE X F1Y 24 affgek s 20 KA N FISE n+l
MNHDHIEE S5 n AN PIEUE S E R 7 A3, B 2= EE G ERA 4 44 16
HE ARG

YT EER X MY ZEEYE, THEEER SRR, R s 4 4HE 16 H
HAGS, RABA RGN LB 7) o BN FR R 7, s P e LT
I, FHE XY ARG R, R4 LA 16 ER R ImID 28 gmht;

HAPER a)fll b) 53] X MY B R SOERMRT STITRE A P9 = A5 P <dx s i
Mo AR RN 1610<16=2560 [ smd i@l 79115 1) 55 K AE 29 10, AHSEPR_EA7 P )
Y A E[3,6] 2 18], PR S B (o b F SCinZoag 1024 A, Jwtd 28R4 T SOy 5t
AT i .

eI
MSB 11 10 9 8 7 6 5 4 3 2 1
4 0011 0000 0000 0000 0000 0000 0000 0001 0100 1001 0100
4 0011|0000 0000 0000 0000 0000 0000 0010 1100 0011 1100
5 0101'0000,0000 0000 0000 0000 0001 0110 1110 0001 1111

ER &R
MSB 11 10 9 8 7 6 5 4 3 2 1
4 0000 0000 0000 0000 0000 0000 ﬁﬂl 0001 0100 1001 0100
4 0000 0000 0000 0000 0000 0000 0101/ 0010 1100 0011 1100
5 0000 0000 0000 0000 0000/0011/0001| 0110 1110 0001 1111

wETER
TN

H(MSB) > H(MSB,Info)

7 &SN FEBRANKES R REE

7.1.4 FASTQ 5K E 4 hD AL Nl

7.1.4.1

FASTQ/F FI K EE G132k Py it B KA D o &R S H AT — 4
KEEHATILE. A EE A B K81, IR AR BRI A AR IR RS 777 OR 535 AR
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T Ty HEIEEEE MK KRS, WA E K ERASKAA R FY CRFEH . RT
T REF TR ST Rowe

7.1.4.2 FKIFAF

FRARIF ARG L — &P 55K A R E
7.1.4.3 KFH

FAHTTIE L% IAREK, G 2 S R RS AL ) 1
7.1.4.4 RKRFT

HARTFH S P IIAGER, G ilFe  RE ARS8 AL Y 77

7.1.4.5 REFEY
FEMRNI A LA, BT, 4T 51 e s
7.1.4.6 BEFEY

LRSS B PRIAEK, BR8N KEEA, Fb 2l e 5K g =8 i 1 715

7.1.5 FASTQ B EF 7 4rDHN ,
7.1.5.1 #Ek

FASTQU: ¥ S G L F /% CA®, °C {Ezjﬂ%ﬁ#wg$ﬁ<ﬁmmim Hohs
] DA B3R LZMASR 3 T 23 15 41 Lt 1B T Skl e i 7% HE ot 4 SRADAR A B (S e B it i)

REFLEFFEBESGHR, 5% 55 LI B 4ham A sl 3 4% .
7.1.5.2 [EHBEERBD

Bl 1 v o A lmﬁﬂﬁ%_&ghﬂiﬁﬁﬁﬁ% ] A X I8 J5 B O e O 1, R4 1 I
i

i

B AR o A (1 57 ORI BRI AFAE PR R () FFREE 4 o 3 Rl L foe Ao
PR AR AL R B A fa] B2 [ ) 3 i K

7.1.5.3 ETMHA] F

7.1.5.3.1

BT NNEZ B TP I A 7 5 gt & 7 UE S 25 51 B ELHE 2, B8 B 7 B B J5 )
RO FEECOLE . BREC AT . AR IREE A B O ek, BROAN X h »

7.1.5.3.2 EEXHUE

Fe 8 s 8225 Fr 4 L 1A BLAS S AT LD SR, A 1R ) B U D5 i T AR (6L B, 7 S 1) LB EE S U
NS AL E, HOKBUETERINS 5 A KL
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7.1.5.4.8 WEFIIE
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Fe B, B BT E 0 Yt .
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A T
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A
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P —FRTRAE, BUEYEHII0,1];

73— P& Sanger B HI 4T 70 23 3K
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FaveiE
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HRIRSAREE
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s R E TS
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FHE AL, PUE— 75 gk B 0 T 9 S R 45, 70 L N SR EAT — Ik gf , X BAR B 7455 e T b
7.1.6.6 BHAR
e I B R Seb T 2, AIDR AT ) ILE 1042 /D ) B 8 i 7 CILE 1045 D

K77 AR R A O - 5 R %503 D 05 3K, 8 e i N 3k P 25 18 5 2 (K2 AT Z (R (AR 6k, 34
FENA ST T RNTEGI S 20 5 Z R AT FEANER Bk B T 4R, M2 RRMIE, k.
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T
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7.1.7 FASTA HUiE4mALE N

7.1.7.1 #hHAR

FASTAKE £ 55 7 SR A A ABE 1y 71, P 51038 501 5 B4 F LZMAG RS o Bl Py 47 KNS X 7
NG IRCHHTIC R, ZJ5 50— AWK S TR R LZMABE (X [8]) 2 i ELH G i B0 R 2T

BKULEC A B % 9t .

7.1.7.2 ETHARKLENESEHERD

HAHESH Y, RSP IR R B br 815 255 7 51 K R DL RCHF 3EAT Bl 2 2 -

a) X HARFPIETE BUE D Ks R A, K RAE RIS 8 A7 0 BIAT L JE 4% 5

b) XZHEFIHATH KNS HIREE, tehbsiMs BT, (E2%5 Fr 91 ERFE IR Jfh fEAT FE L UE 4%
hER, IRERD], WRZTREAGRER, TUWEF

€) HUCKRHERARPI, FRRAERN T 8 SIS R P 7 & ULEC, EIWAE B b g 2%
B b AT SEA R E B KRS HRIUL LA B (TR VFANER I 3 1 0™

d) AREAEHILECS, X ULRCHET HhS 70 Al e R VL RS AL E L VLS IREE AR 2

 E

FASTAT S 5 K VLA D] W 11, FRIZES 9 B FRFES 55 % 5 511 SOL L i) a AL B R BRI AR
ULRC. HbRIT o5 2 mTis 9{(18,25), TA,18}, He i — ARl DT L 45 43/ T 1 s ki 1o

%% 55]: AATGTAGCCTAGGATCG
1

18

BHrFES): GACGTTCACAACGAAGATCTCAACGTAATGTAGECTAGGATCGTC

7.2 LSREEEFIENX

7.2.1 REHwLIEE

&l 11 FASTA W& s K LA 4RA3

GACGTTCACAACGAAGATCTCARCGCGATGTAGCCTAGGATCGTC

ARG gL R K7 .
=7 RGUmILHA
R mAL iR Wi W ik
avsg_stream() { -
header_magicdhum SLHBRERL, AN e RN avsg F R E,  F TR ARG IR 7 AR SO E R uc(32)
if (next_ebml_id()==1){ “»-
header _id BUEL, RoREET RANE N LB - Vi
header _len SR A Vi
header_stream()
} -
comp_data_id Bih2, TR T RABNEGEIE . vi
comp_data_len JEAEBARISR A CGREB) , WRBUE N0, WKELR TR vi
comp_data_stream() -
tailer_id A3, FonEE FRNE VR Vi
tailer_len FER I, Vi

tailer_stream()
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R 7 REHmIGHER (5

ARG ImiD IR Wi W ik
if (comp_data_len==0)
comp_data_len_alt | R EAEE DR K . u(64)
tailer_magic_num IR 4T C T avsg AT E, T IR AL T AR SO E R - uc(32)
}
7.2.2 KEBRDIRIESE
7.2.2.1  SKEBEEHEIL
kgt IL R 8.
= 8 LARRD A
S FB IR AR i Eji:pa
header_stream () { -
if (next_ebml_id()==1){ -
basic_id BUE L, Ros i T RN BT S - vi
basic_len T i 5 B A vi
basic_stream() -
} -
if (next_ebml_id()==2){ -
comp_info_id BB 2, RoRET RN AN EAadk s 2 . vi
comp_info_len i S EPSE N vi
comp_info_stream() -
} -
} -
7.2.2.2 ROREME R A
(EN R T ENSE Y U
9 WREME SR
TR HEALE Sk e Eiiipa
basic_stream () -
std_type IDAL, JCENENERE, MAKRH fq, Fahsi AR TSR eb
FASTQ; WNTFFFH fa’, Fonidii Nt KA HHEFASTA.
std_version IDA2, JUENAN AT I A EE X N AR R A 5 eb
encoder _id IDA3, JCHENBERRNRILGEIRINTT . WS W5 N1 75 eb
Ehcar’, I A g A5 BT E S
if (next_ebml_id()==4) -
raw_name ID N4, JTLENENFIERAFASTAIFASTQ X4 . eb
if (next_ebml_id()==5) -
raw_textbyte IDA5, JCER AR NIEIR AT RN, RoR i J5 ab%m N SO 154 eb
if (next_ebml_id()==6) -
raw_gzbyte IDN6, TTEAARNFEIECZFN KA, FonEIEH N RAGZI% . eb

} -

21




T/Al 133.1—2025

7.2.2.3 [EGEMESER
JE 463 S A LR 10,

*= 10 EHEMEREA

FE4ARFAE B IR Ui 1 ity
comp_info_stream () {
if (next_ebml_id()==1)
rawfile_type IDAL, JCERNENFEEHAN SR, 0FRIRIARKIN, 1RRFANNGZIE N, eb
2NN NETE
plussign_only IDA2, TTRABFRRFASTQHAERNF LRI B =17 B HAE 85+, eb
ORRAE, 1R,
longseq IDA3, TTERNERRFEERA L EAKEKINTEIE, 08 RAZ W~ eb
checkalgo IDA4, JUE AR NA ARSI b 58 F 1R 25 RSSO IR 56 8325, \0R 7R MDS, eb
1%/RCRC32, 2#/RXXH3.
if (next_ebml_id()==5)
rawtext_check IDAS, TuE WA TR E AR ) SCAS A R Bk . eb
if (next_ebml_id()==6)
rawcomp_check IDN6, TTE N AR AN GZ L MR 06D - eb
if (next_ebml_id()==7)
fq_stats IDA7, JEEWNENFASTQEWESN1E E eb

}

7.2.3 [EHR¥IERERIEE
7.2.3.1 [EGEIERERIEA
JEAE BRI E 1,

RN EEBEEREL

T 4 e B i

Ui

=
%

comp_data_stream () {

if(ebml_value(std_typé)=="fq){

for(i=0; i<ebmifvalue(block thum); i++) {

read_block_indivaid BE RIS N ORI A A FASTQE R B vi
read_block_indiv_len B/NFASTQER B R JE Vi
read_block_indiv_stream() -
} -
} -
if(ebml_value(std_type)=="fa"){
fasta_id BUE 2R 4R R A NFAST ARG B 5 - Vi
fasta_len FASTARZE BT K . vi
fasta_stream() -
} -
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7.2.3.2 FASTQ UIERERIBE
7.2.3.2.1 FASTQ #IERED T FEIA
FASTQ##fs B fifiidk Wk 12.
" 12 FASTQ BUERIG A
FASTQH s Bl fifi ik i Eitipay
read_block_indiv_stream () { -
block_basic _id BUE NIRRT R N A AR LS B vi
block_basic_len FE PRI SRS I vi
block_basic_stream() -
if (next_ebml_id()==2) -
block_seqid_check IDA2, JGE WA RTFR GG eb
block_seqid_id BUH A3RAREE T RN NTEI I vi
block_seqid_len AR BT B K vi
block_seqid_stream() -
if (next_ebml_id()==4) -
block_seqlen_check IDN4, ToE N NI 5. eb
block_seglen_id HUE NSRBI RN B NTHIKE. vi
block_seqglen_len NS EREH RSN vi
block_seqlen_stream() .
if (next_ebml_id()==6) b
block_seq_check ID2R6, TUE WA AT T IR Y . eb
block_seq_id BUENTR R B N ORI IIE 7 41 vi
block_seq_len TS 7 IS i ) vi
block_seq_stream() -
if (next_ebml_id()==8) -
block_qual_check IDX8, JUE AN & R Y . eb
block_qual_id A AR R T RAB N E 7 HL . vi
block_qual_len Joi o B R B vi
block_qual_stfeam() -
if (next_ebml_id()==100) -
block_encode_ctistom IDA100, HEX[EE, HREEHIAN. eb
} -
7.2.3.2.2 HUERESLE DRI RER
B PER S SRR W& 13,
13 BUEREALE SRR
o YAl 5 BT IR i ik
block_basic_stream () {
if (next_ebml_id()==1)
block_readcnt IDAL, JLE WA LT LRI )P FIEH . eb
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13 BUBRERIE SR (80

A E Ty Y i S REH/ T3 Wi I ik
if (next_ebml_id()==2) -
block_textbyte IDJy2, JUE N AIC AT EE P s SCAR R eb
if (next_ebml_id()==3) -
block_gzbyte IDJ3, JuE NAICT LT EHE I IR GZ K eb
if (next_ebml_id()==4) -
block_textoffset IDN4, JGE A AT AT R AL [F 46 SR T i m s & eb
if (next_ebml_id()==5) -
block_textcheck IDA5, JGE WAL Y AT A BRI eb
block_order D6, JhE N AIESR AT HE P b A RS B RS . 0K~ eb
AR 55 JE U 2 e 50 IR - 7 310K 2 - B 7 1 e s 7 2508
A, LRSS 56 J5 LT P 1R RS - 1 51K B 5 2 7 e
FEFF AR
} -
7.2.3.2.3 FFHNRAIRESRLRIEE
FEH AR AD A A WA 14,
14 FHNRARDAD A
¥ BRI RS A Wi ik
block_id_stream () { -
seqid_encoder IDN1, Tz AT INR AL gRigas 28 . 0FRIRLZMAZRAD; eb
LR T & ORI gD, 23R E T i A0 F I iR AN FNGIE 51
1) TR .
seqid_encoder_ver D92, &R A A AT R 5 2 i 2 AR A o eb
segid_data_id (B 3R RN B T 5 R A G ARG - vi
seqid_data_len AR SIS S AS A B vi
if(ebml_value(id_encoder)==0) -
seqid_data_lzma LZMAZm i i Iz
else{ -
seqid_chunk_id BE NIRRT RN AT FR TSN 2 vi
seqid_chunk_len AR RS ]y A A FE vi
seqid_chunk_stream() -
IDN2, JGENEANSTHIILET 15 H 5 w6 7 51 i
vee format B, VAT —BAL, AR AL FTAAN T A6 2 1T AR b
- TRFHIEH , Ja4 T A 2007 SR R A 51 R 5
B
} -
} -
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& 15 FFNR A BRI A

FEHIR RS P i filid Wi W EitpuYiig
seqid_chunk_stream(){ -
if (ebml_value(seqid_encoder_ver) == 1){ -
for (i = 0; i<ebml_length(vec_format)/8; ++i){ |-
first_seqid BN SR TSR o src(128)
for (i = 0; i<num_tokens(first_seqid); ++i){
if(is_number(token(first_seqid,i))){ -
diff_type TR Y HT P AR AL 2 H 5 — A7 F U [E 4H src(4)
IFZEERIEE. 0RR T HZEME N0 1R - FEM AL
RN TAHEEMARTL: 3RRHEMENT0s
diff_scale_n_len 7= AR A S R 7N N 1638 i I A A KBS src(16)
for (i = 0; i<16; ++i)
diff_scale_n_num 1633k i) o~ 1 22 FAE 465 src(16)
}
else{
if(ebml_value(seqid_encoder)== 1){ -
char_flag 2 5 E AT AR AR RER H 7 %) AR IR R ORI src(4)
FRTE s 12 2 TR EL A BT R] s 23 2 w4 o KB BE K
3R T Ao RTINS
len_diff T2 REES EAS T B AR R R 2H K B ZE (L AL src(12)
for (j = 0;j<char_flag>2? char_flag- | |-
len_diff : char_flag+len_diff; ++j)
diff_char ZESFARREE, AHORT, et M Er A o A A src(64)
}
else{ -
tile WiEs, ERRJv6*16=96. ac(0, 96)
spilt_x XFNAARR o ac(0, 16)
spilt_y Y H| Ak bR ac(0, 16)
for (= 0;)<26;++j) { -
next_msb T UL B A R, DRI E W BT | ac(0, 16)
FERARIER 5 2 ) o
context_diff_char SR JE B 2 R AR IR AR, DAV R 16. ac(0, 16)
}
}
}
}
}
}
}

. AEA I src(n)IEZ R LR
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7.2.3.2.4 FHKEEREX

FRAK RS Sk AR 16,
*® 16 FIKERR#EE

R RSER TR o Wi W ik
block_seqlen_stream () {
seglen_encoder IDAL, JCEARATHIKERRMIGEFZR, 0FR LZMAGIY; 1%R eb
T A BE R hG .
seqlen_encoder_ver IDA2, JLEWEANFTFIKER IS E R A . eb
seqlen_data_id H 3R 74 T R N N7 F1K B s A vi
seqlen_data_len A K FE TS vi
seglen_data_stream()
}
7 B B B E A A AR W17
F N7 FHHCEHIBRDRER
A B R P A iR B TR FT
seqlen_data_stream() { -
if(ebml_value(seglen_encoder)==1 &&
ebml_value(seglen_encoder_ver)==1){
seglen_same FE A AR IR, 0RO MRl A KE S —% 741 sre(2)
KEAHSE P BR8N T Flseqlen_same&E 1.
seqlen_1byte FHRE & i, FAHCE R AN TR s N2 AT src(256)
W, AR S, SN R
seqlen_2byte PR KRB B, AR /N 7 R s N2+ src(256)
S AR AIRE S, S AN R
if (ebml_value(longseq)) { -
seglen_3byte FFAK R FHE R, FAIKEER /N7 R N4~ | sre(256)
T, WAEHBE SRS, BT
seqlen_4byite FHKERFZHER, FHKERH /NG FRR AT src(256)
W, AR MRS, SN R
}
}
}
¥ ARTFTA sre(n)FEE R —iS i

26




T/A1 133.1—2025

7.2.3.2.5 WEFILRIEE
B 7 AR IR A L2218,
< 18 WEFIIERMEA

T PP H1 R i ] i

&5

block_seq_stream () { -

seq_encoder IDJ1, JoE N NIET YDA A0, 0R/RLZMAGIS; 1 eb
FORLZMAGIY, 3 E00EE phmig; 2R R A4 07 51t 4
iy 3T IRZAHEIC T HI L A, ) FRodE gt 4R Rff
AMGCHRAL [ 2 BT EL Xt i 5267 1d I AMGCHI AL 1) 2845 i Lt
XtHomiY, fRIERIE R IY; 6% A 4135 5 LTSS .

seq_encoder_ver IDA2, JGE WA TRIET FI DA AR A . eb
seq_data_id TH N3 RER  ok A A 9B 7 41 S B AL vi
seq_data_len TR 7 S B RS K vi
if(ebml_value(seq_encoder)==0) -
seq_data_lzma i FHLZMAZ S K 751 o Iz

if(ebml_value(seq_encoder) == 1 || -
ebml_value(seg_encoder) == 3 ||
ebml_value(seg_encoder) == 5){

ambi_stream() -

if(ebml_value(seq_encoder)==1) -

seq_bidata_lzma o B BB L 5 1L 2 A T LZMAZR S 33 m g i P 51 (ff 9 Iz
T A B ) %

if(ebml_value(seq_encoder)>=2 && -
ebml_value(seg_encoder)<=5)

seq_align_stream() -

} o

if(ebml_value(seq_encoder)==6) a

seq_assem_stream() -

f] FERRFE D I Hid L2 19
19 EHBEREE

T I BRI A ik e EiipLY ]
lambi_stream () { -

ambi_base_flag_id (B NIRRT N R B 9 A AE AR AT o vi
ambi_base_flag_len [ FEIR AR AE AR IR B vi
if (ebml_value(seq_encoder_ver)==1){

ambi_base_flag_num ambi_base_flagAbBE (1) 7755 u(32)

(6 HPREAEAEATIRST, ORI 1B 7 41 A0, 75 ] Il A

ambi_base_flag e A SRR rc(0, 2)

}
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19 BHEEEREE (4

LR E S EH R Wi W IR AT
ambi_base_char_id H 2R N R A B N 8T H I 4 vi
ambi_base_char_len {7 FF BRI AR A FEE vi
if (ebml_value(seg_encoder_ver)==1){

ambi_base_char_num ambi_base_charib P 7455k u(32)
ambi_base_char T FEIRIL 745, midvalE o1l (LFRAD . rc(0, 11)
} .
ambi_max_qual_id l 3R T ok 8 B N 11 B2 B K & 0 3. vi
ambi_max_qual_len A7 IR e K 2 7 B IR A vi
if (ebml_value(seg_encoder_ver)==1){
ambi_max_qual_num ambi_max_qualibH (1) =75 5T u(32)
ambi_max_qual B ] A B 38 7 B1) L 7 e 2 o o e KR 2 4 re(0, 95)
H, gmis i 95,
} .
ambi_lowqual_normalcount_id TH AT IR T R P9 28 AR TR 2757 B0 HH TR T - vi
AL
ambi_lowqual_normalcount_len F 3 B 3 B0 A R B S B T K vi
ambi_lowqual_normalcount_stream() -
ambi_lowqual_normalintv_id B NS N SR 25 A F T B (1] 1) 1 SR BL 4 &= vi
ambi_lowqual_normalintv_len Al 8T R ] P 18] - B B R A i vi
ambi_lowqual_normalintv_stream()
}
5T 3 B v = ] IR A SR ik W20,
7k 20 (K= S ELRRES A E B R R B R A
AT 5 4 5 A v S 1 I R A SR i s i B HR A
ambi_lowqual_normalcount_stream() {
if (ebml_value(seq_encader_ver)==1){
ambi_normal_néim AEK 0 2 3 250 5 A 1 B R AN 2 u(32)
ambi_normal_num _nhlen IG5 2t 73 5 S BT R A B R 2k ) R i src(64)
for(i = 0;i< 64;++i) {
ambi_normal_num_n_num 5 Bt 73 BB 5 = ] - A B g 23R 1) i src(2)

. AFA I sre(n)IL = F LR
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ATl A 18] 14 ] - o B 3 R it ok IR 21
21 FEFHEEE R EHREREDRER

S 87 - ol B 1] ) 17 - D B B S A U A iR i B FhIAR R
lambi_lowqual_normalintv_stream () { -
if (ebml_value(seq_encoder_ver)==1){ -
ambi_normal_intv AR R HFE 1) ) 7 I F A A u(32)
ambi_normal_intv_n_len A a7 B 1] 4D 15 - B i B Dy 232 1l B PR B src(64)
for (i= 0;i<64;++i) {
ambi_normal_intv_n_num e 17 IR [R] Fr) 7 IR AL Hl 2 R 230 il 7 src(2)
}
}
}
VE: AL sre(n) L= R SR
BT NS P 5 LG i i i i id W22,
#*x 22 ETHRAMESE R R ATRiaR
BT N1 2 7 31 LG 4 A R A 4 R P TR FT
seq_align_stream() { -
if(ref_bool){ -
align_seq_stream() -
} -
unalignseq_id (E K A3RNE RN 2 bk SR O 7 371 vi
unalignseq_len NN 957 TR vi
unalignseq_stream LERRIMOT 51, FHYE A RIKIT X M dm i 88 4w 0D, i 606 | re(v, 4)
R T/ AACE, kefirc_orderfiE .
} -
XS SR W.7228 .
#< 23 LEIHE Bk
Hx {5 S Wi W AR
align_seq_stream () { -
align_flag_id (B N1 N R B N LR R IL £ vi
align_flag_len EEX AR IR I vi
if (ebml_value(seq_encoder_ver)==1){
align_flag_stream_num align_flag_stream% i (1) 575 % u(32)
align_flag_stream EEXIARICAF, OJ9EEXT R, L EEXS sz . rc(0, 2)
}
align_pos_id 2R N RA B N E vi
align_pos_len EE kA B AR A vi
if(ebml_value(seq_encoder)==2){ -
align_pos_plain_stream_num E AR u(32)
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7 23 EEXMEREIA (4D

ERSEENSEihL Ui IR AT
align_pos_plain_stream Lexdfr B iR, MBS SEFAKER it — | rc0, 2)
B OREELLAAOD .
}
if(ebml_value(seq_encoder)==3)
align_pos_amgc_stream() -
align_strand_id H 3R N RN AN T 1 . vi
align_strand_len Eb 7 R vi
if (ebml_value(seq_encoder_ver)==1){
align_strand_stream_num XTI A4 u(32)
align_strand_stream EbxtJs1a,  ONIE[A XS, 1A A EL A Eb X rc(0, 2)
mis_num_id T NAR TR N R A B A vi
mis_num_len BN DR . vi
if (ebml_value(seq_encoder_ver)==1){
mis_num_stream_num mis_num_stream &b B 754N 5 u(32)
mis_num_stream BB B R R, AL BCS N+ LR ] — 2 (NS | re(0, 2)
VRl RERECE, A 2 mRegh0)
} -
mis_pos_id (EWSRESZE (WP S SRR LA vi
mis_pos_len T BRI K . vi
if(ebml_value(seq_encoder_ver)==1){ -
mis_pos_stream_num Bl B AL u(32)
mis_pos_stream HRCARE 2], AL EUSN+LR ks —2 (NYFFIE | re(0, 2)
RKEE A REAFN0) .
} -
mis_base_id TH 63N T ok N A AR LR 215 vi
mis_base_len FEC IR AT IR FE vi
if (ebml_value(seq_encoder_ver)==1){
mis_base_stfeam_num TR A R u(32)
mis_base_stream FEICIRAE 745, AN TACCTAE—F4F, AL 4R | rc(0, 4)
(A=MFERFEND .
}
}
F T AMGCEL X7 B 2 i i Fi ik W 24
" 24 ET ANGC EEXH i B 4mAD SR ik
BT AMGC 37 B gm i i ik Ui W AR
align_pos_amgc_stream () { -
first_mapped_pos ST H LA HSALE. u(32)
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= 24 ETF AMGC LE XL B 4RADADRHGAR (42

F T AMGC EL X 7 B 4 i T i ik

i W

for(i=1;i<cardinality(align_flag_stream);++i) {

is_equal_to_previous

LI TR RIS, LA, O, | u(l)

mapped_pos_sign

EASEA=RAIES RN

most_signifi_bits

TRk RN AL B 2 A RO AN B R e e A AU u(8)

bits_left B o B 22 4 s e T 0 f5 BRI R R 467 u(1)
}
}
BT H RS I T 5 iR ik W3k 25,
% 25 AT BERSEWEFFIRDAD TR
BT BARESZ T 5 LR it R Wi W HR
seq_assem_stream() { -
reads_count TAE 7 1) 2 8 u(32)
order_preserving_flag PRI R 4ibr &, UNIREEMWUT . ONETT. u(1)
reference_length HARMNSHTHKE. u(64)
self_assem_reference fEFLZMAZG RS 1) B B S 751 . Iz
reads_direction JEBILEXT 5 ], B — A4 87 FI Xt M, 1| re(0, 256)
FoR R AN O R R AR T 41 7 1)«
mismatch_count i NamE £, R NBALTAT S A AR L — 2L | re(0, 256)
J7 E 2280 SIRE R U RC B 56 N5
mismatch_base_size UREYSY & u(32)
mismatch_base R, BT WERR—AWEFIESHFFILE | re0, 256)
U/ e 12 P B o
_ RORESTCI A AR, BAL TR SR R R 5 5k i 7 4
max_mismatch_count i N u(s)
TV () B AR T A A4
for (i = 1; i <= max_mismatch_counti@+i) {
_ _ FETCHRRE AL B AR RN, 7R B 5 A7) S T Bl
mismatch_pos_size . e u(32)
ANEONIET, B B S
mismatch_pos FETLARZENL B, R B B A TR A SO, | re(0, 256)
FEAN AT AEFE B 5 41 Hh R
}
if (order_preserving_flag) -
reads_pos TR B Fe B 7 A I P H A B, % MBS T 4U7E | re(0, 256)
FASTQ A1) 5 J i 3 i A7 45 2% B RE PP S FE H AL 3 2
Py IR IR E .
else
reads_offset AT AN E W, BRI AT ATEAHRESHET | rc0, 256)

AL E e &, B2 1SE], RIAALE N0,
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7.2.3.2.6 REHSBWIERIBE

it B o B Rt R WL 26

26 RESKIDREA

R R B IR A Wi W ik
block_qual_stream () {
qual_encoder FABANF RSB RmILERIT . 0ONLZMAZRRS: 1HACO eb
qual_encoder_ver JLER NN S B RIS 2R . eb
qual_data_id H 23R R4 N R N N &= BUE A5G - vi
qual_data_len Joi B 53 BUE AR IR A E Vi
if(ebml_value(qual_encoder)==0)
qual_data_lzma LZMAZ 5 25 4 i It B 3 40 Iz
else
qual_data_stream()
}
FET-ACOZW AL 1) 51 & 73 B b im ik W36 27 .
% 27 BT ACO iBHIFRE 57 ASR A
BT ACOHm Tt i) Jif & 73 BT H1l ik Wi HR A
qual_data_stream() { -
quality_count U By A R A u(32)
traverse_order L DR LAATERE; Ok s %, u(d)
RN TR R A S B SRS 0o
base_flag _ ‘ u(1)
SR AVEL B EE I bR SORSRRAY
BIEAR R 1R RAESHERN LT UR4RA,; 0RR
mean_value_flag ) . u(1)
KA EBMER B SRR
max_value TN TR A R i & - BT A I A u(s)
min_value YT R 4 H R o = BT A R e ME u(s)
L HT IR AR A S A, 8RS B A ORI
reads_number i . u(8)
SRS T SR AN
for (i = 0; i < quality_count; ++i)
quality_value i G ) B A B A as(7)
if (mean_value_flag==1)
for (i = 0; i < reads_count; ++i) -
mean_value[i] JR 5> BT E FF B R 50 BT 35 u(8)
}

7.2.3.3 FASTA #iERE B L

7.2.3.3.1 FASTA HIBRS Ak

32




FASTASUHE A #i ik L2228 .

2% 28 FASTA #IERD AR

T/A1 133.1—2025

FASTA% RSt #ik ] Eiiipu
fasta_stream () {

if (next_ebml_id()==1)

refseq_id IDAL, JLE AN ARefSeqfi$HREID. eb
if (next_ebml_id()==2)

genebank_id IDN2, JLE W% NGeneBank % 1D, eb
if (next_ebml_id()==3)

fa_path IDA3, JLEMANFASTAKE. eb
if (next_ebml_id()==4)

fa_seqid_check IDA4, JLEWEANFFIRHIE SCARLIED . eb
fa_seqid_id TH SRR N RN B TR, vi
fa_seqid_len 5 R BT B K vi
fa_seqid_Izma FF AR AL LZ MAG: SRS o Iz
if (next_ebml_id()==5)

fa_case_check IDA6, JLE A NI T 5 SRR IS . eb
fa_case_id TH AT IRHE T R A AT T 51 584 - vi
fa_case_len B 7 51 SO R K FE vi
fa_case_stream()
if (next_ebml_id()==7)

fa_seq_check IDX8, JuE N AN 5 hrid s . eb
fa_seq_id B9 7R 4 B I 75 ks 1751 K /N B FRid vi
fa_seq_len TS 72 5 /N PR B It O B vi
fa_seq_stream()
if (next_ebml_id()==100)

fa_encode_custom IDE00, WA NHEE UEE. eb

}
7.2.3.3.2 FASTATHEFFIK/NEHRCRE IR
FASTA Wi gl K /INE pric i ik L3k 29.
7% 29 FASTA FEEFFIR/NERRICHERHA
FASTA B8 7 51 K /N Rid i filid i 1) TR

fa case stream() {

fa_case_encoder

LZMA 4ifd; 1 AXEHmIS.

ID Jy 1, JCE WA NIRIE R SIR/NE FRc K8 25 . 0 Aleb

fa_case_encoder_ver

ID 92, JLER B NIIEFF IR EHRC D ShR A o eb

fa_case_data_id

(B 3 FoRHE T RN B NI 7 51 KNS AR e g i %A - Ivi

fa_case_data_len (EE IS T WNANGE iNTat TN 8,92 vi
if(ebml value(fa_case encoder)==0) - -
fa_case_data_lzma LZMA Jrhidii Iz
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3R 29 FASTA REFIKXNBERICAERAR (8

FASTA T 7 41 K /NS bric i it ik Wi Eitipo b
if(ebml_value(fa_case_encoder)==1 &&
ebml value(fa_case encoder ver)==1)
fa_case data_rc_num itk fa_case data rc A7 4FEL u(64)
fa_case data_rc KANE R X H D2 il i, MrEH re_order i re(v,5)
}
7.2.3.3.3 FASTA BEFFIS AR
FASTA B 5 5 SIS # 3k LR 30,
2% 30 FASTA fRE ¥ FIRD Atk
FASTA T2 7 IR i it id WL IR T
fa seq stream() { -
fa_seq_encoder ID 24 1, JLER A NET 5 g 352 0 0,3 WZMA %% eb
1 FoR X [a) gl ; 2 FoRFET BS@MR RIL FC b .
fa_seq_encoder ver ID N 2, JLE WA NTEETFIRiL s i As . eb
fa_seq_data id By 3 Fonie T RN NTEET 514 TBiEm - vi
fa_seq_data_len TRl 7 F S S D i e vi
if(ebml_value(fa_seq encoder)==0) -
fa_seq_data_lzma LZMA Zmta gy . Iz
if(ebml_value(fa_seq encoder)== &&t- -
ebml_value(fa_seq _encoder ver)==1)
fa_seq_data_rc_num id~ffa seq datadre 177540 u(64)
fa_seq_data_rc Tk 3 7 PUX B w2 g i A I, B2 EH re_order 7€ re(v,5)
if(ebml_value(fa_seq encoder)==2) -
fa_seq_data_mm b K UG e 2 F A i bs
) -
E: TR S 5 — Pl OG- REAL
7.2.4 EEBRLFETE
7.2.4.1 RABEZREA
JE LAt ik W31
R 31 R AR A
JE H R A 1R i Eiiipa
tailer_stream () { -
if(ebml_value(std_type)=="fq){ -
read_block_info_id EALRREE N RN A AEIEIYE B vi
read_block_info_len PP E B . vi
read_block_info_stream() -
} -
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7 31 EERRDREE (4

R IR Ui 1 Eiiie)
encoder_param_id 2R N RAB NmiBEE S 4. vi
encoder_param_len LR SR A B vi
encoder_param_stream()
if (next_ebml_id()==3){ -

basic_id BT, FoRET RN A NGRS 2 - vi

basic_len A R Al AL vi

basic_stream() -
} _
if (next_ebml_id()==4){ -

comp_info_id BUE N2, FoREET RNENELEIARE R . vi

comp_info_len JEGEHEALE B . vi

comp_info_stream() - -
} _ _
if (next_ebml_id()==100)

encoder_custom ID¥100, FRFHEEE X ER eb

}
7.2.4.2 HERGIHE RS ER
ARG HE SRR IR W32,
7 32 MR G R SRR A
s B RA i B ik
read_block_info_stream () { -
block_num DAL, JTENAENEEESEEL. eb
size_bitunit ID2, JLEMNEANRR BN BRI R DB eb
block_maxbyte IDXN3, JoE WA N KRB PSR TR eb
block_textbyte IDN4, JTE AR NS EERIIN R SCAR T RNIR, TTHRAR eb
K =size_bitunit x FEH S %,
block_compbyte IDN5, TG N AR & HAREL R4 f5 715 KNI, TTRNFK eb
JE =size_bitunit x HE S E.
offset_bitunit IDA6, TeE WA NRRNEAN WL B IIALEL eb
block_textoffset IDN7, Jo3 WA A & HARYTE R IR SR RIB R B, TCRN eb
A FE = offset_bitunit < ZrdEb s %,

block_compoffset IDA8, JLE AR NS HARIAEES G RIG M ETIR, TAR eb

FKJF = offset_bitunit < HEH EH .
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7.2.4.3 [EHmAESHER L

457592 B ditiid W33
% 33 EMEES RIS

R4 TR B A Wi W ik
encoder_param_stream () { -
if (next_ebml_id()==1) -
param_seqid IDAL, JGEWERNFFIRMNE R4 RS eb
if (next_ebml_id()==2) -
param_seglen IDX2, JTTERNENTFINKERIYT SRS eb
if (next_ebml_id()==3) -
param_seq_id B3R TR T RN NI 7 5 Jmhd ¥ 4 R 24 vi
param_seq_len Bl 7 5 i 4 )= S B R K TS Vi
param_seq_stream() -
if (next_ebml_id()==4) -
param_qual IDA4, JTCENERNFES BRI ERSE. eb
} -
7.2.4.4 WEFYREE RS K REE
BB P 1 R 4 Joy 2 B T it ik WL 234
3R 34 WEFTRIL /SRR
I 5 512 i) 4 JR) 2 B H ok i iR
param_seq_stream () { -
rc_order ID Iogict 35 X 1] G Al 1) B 4 eb
if(ebml_value(seq_encoder)>=2 && -
ebml_value(seg_encoder)<=5){
ref_bool D2, il B AN S E P S # AT R 40 . eb
refee id IDA3, JTCRABNSHETFHNIRefSeqiEID, SLhrfr i b
B I ) LA 225 5 51 Sk G (R K AR )
ref_name IDN4, TTENENSHE I 4. eb
ref_checksufn IDA5, JTGEHNERNSETF IR . eb
if (next_ebml_id()==6) -
IDA6, JTCERABRNSHFI iR, 0ORRARIFS
ref_encoder . . . . eb
A 1RRLZMAGRED: 23R X A4 .
if (next_ebml_id()==7) -
ref_encoder_ver IDNT, JeERNE NS TH IS AA . eb
if (next_ebml_id()==8){ -
ref_data_id IDN8, Ttk NRANBNSHETFHIGH. vi
ref_data_len S 5 IR AR o vi

if(ebml_value(ref_encoder)==1)

ref_data_lzma

FKHLZMAZS 122 7 5 RS .
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R 34 WS i e RS Eng e (80

if(ebml_value(ref_encoder)==2 &&

ebml_value(ref_encoder_ver)==1){

ref_data_rc_num g sxref_data_rcH 7755 u(64)
ref_data_rc ST H S, B tire_order®i e rc(v,5)

}
}

if (next_ebml_id()==9)

. IDKN9, JTLERWENSHEITHIIGeneBank#HEID, SERRAFE
genebank_id eb

f I AT LR 278 PP 411 2R Gt iR i e 51 R 0T

if (next_ebml_id()==10) -
ref_base checksum ID}10, JCEHRWNH NS H T HIKE P R i S eb

8 fRHG

8.1 FMRRZRIE
T B0 AR AR RS S 3mSR Al s IR Zaiedlss it
8.2 SkERRLRARAD

AR ARSI AR A

a) %R 7 R TEHCLE AL header_magicghum, FIWT L NSRS N <avsg”, H, WIAELD;

b) %% 8. K 9MEK 10 FNBAENT G IS EAMGIDE R . Wk RMAAEEAH RS &,
4% 8.3 1 FE At H HE ATl AT o

8.3 ﬁBEUJI}ILmEHJ

RS AR FE W -

Q) 4 TR IRBSR i G 4 775 B EESL tailer_magic_num, HIWTH N B Ncavsg”, B,
MIASTEAT R ;

b) 1% 7 H5iA#HT header len F1 comp_data_len 3R75 S/ Sk A4S K B, %5 comp_data_len /A
90, DUl HEUE B 2 R A SISO S R IR 12 BEIECE 4 TS 2
comp_data_len_alt, %/ comp_data_len_alt ${EBkH% 2 )2 565 ;

c) ?‘7@ 32, # 33 fIEE 34 MR AT IR IS B, WL S, SHFHE B LT REAFAER)

TR E B RS LA E B (kA AR T 2D, e S g A, Hd ae
XAZ BT LLE SUAE SN i 4 -

8.4 Fﬁ“iﬂl?&ﬁ%uwﬁﬁrﬁ%
8.4.1 FASTQ [E45#iiERS R fARAD

8.4.1.1 #hk
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FE T IR S AR AR A5 45 R, S i Ak 5 2 P AR v SR T std_type J°fq, IR R i FASTQ
Bl o ARYE AR T % B & Bt R A 8, DU 4 Bl i i N B g as, THERAS RSN s B
IR AL, BB B8 EE P, 3T R BT AG FiA R O BtE RS 2 L P BRI | B 51
Ji B BORAT A

8.4.1.2 HIFEHREMIE MG

s PR B ARSI RE 0 T

a) $43% 12 MR RAS HE PR E B SE

b) 1% 13 MIRMENTIRAGI P 5 SIEH « Bl PR 6 SCAS KNS S, 1% IO B PR B R B
L ) 15 e L K

8.4.1.3 FHRAIRLHRS
8.4.1.3.1 #hk

32 1ARGIBIENT PP 5 R0 S R AR I SR A g AD #5 2R . Ymit S iR A. 25 FadY w21 S 0 U >R
LZMAf#ERY; BFEER 148058 15HR AT 3 21RO At . e b o ety 828 A, B R A 2 T
W ORI g ik, 1%088.4.1.3.2  ffiY; AmiL s RAIN2, TIAERR AL T 50 m 6 ST T iR N A
Y BRSOk, 1%188.4.1.3.3  fifhY,

8.4.1.3.2 ETHOXSHIMER

R 14 HidR AT vec_format 18 BN P FIR AIREE 7 50 508 S 5 AN P SR SIS K, FERIAG 1
2 7 BOR A EIE N X A g S 2 A S AL, X seqid_chunk _streamiig PR3 AT 8.4.1.3.2.2 HHil i B 4170 ks,
HERA R, RISE A e iR A S fg e
R 1SRRI BRI RS G B S T FUB i i first_seqid, LAIEFREEARET AT IA]
R A5 1 AN BRI AT X 23 19 B0 B NSS4 HEAA R R 40 43 B R 2R B 5 82 H1 R Sl i —
it :
Q)  HFHS RS REN T
1) RAYERE 4R Oy DR A7 D ek 45 Rt AT AR 453 2 24 1 ZE(E 25 AL diff_type;
2) R HYEE A6 110 DOTH] AFERD &5 X 4 AT IR D 453 21 24 A diff_scale_n_len;
3)  RAVEREI 160N ] fFhth 25 0) 25 AL L ARG 15 21 % diff_scale_n_num, J£-41 G673 215
UG ZEavME, TGS G diff_type, 192IEMEUE, BAPIRNFTE B RIME;
4) R DL A A AR AR e HE
b) AEEFH I AR AR
1) RECEASF YR A first_seqid/E AT 2 47, il 3 temp_char;
2)  RAIVEEIAARI0MY X 8] fRRD 28 X 45 FAD I AR 15 21 24 Aifchar_flag;
3) 4n%ichar_flag’h0, FELFEHtemp_charfF A 4Rl 5 51 R BIHD ) 24 BT 41 4 45 51 5
4)  tnffichar_flaghyl, Mg HADI gD H B Jynum_chars (temp_char) [FEFRFH
5) 4nfchar_flag’y2, fi#dr thlen_diff, P45 SRAGH H fighd H K FE ynum_chars (temp_char)
+len_difffl) 775 8 ;
6) 4nchar_flag/y3, fi#trthlen_diff, P45 SRAGH H fghd H < FE ynum_chars (temp_char)
-len_difff{) 7455
7)  EEU L E S S R 5 e
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BAHEH RS H RIS, RIS 7R i first_seqid 5 21 & 2H 73 (A A (] RR 77, #4700 i
A i MR A FR T L 8] B 1 4 422 BT 21 S 4 P 51 R 0 5 o

8.4.1.3.3 ETFmaMFEENMIES]ETSCHIEE

T T B TR AN RRUE 51 N SCRI R SRR RS R, JIE. X Y ARBRZ SNG4 S dmis
FETwW ORI EME, HESSIE 8.4.1.32 , RIES. X ALY MbR4 /AL .
a) FIEE ISRGR, WS XY ALFRE RS AR R
1) RAVERE 99610/ S A MRS 35 %) 45 A0 i AR i tile - B A3 31 %567 2H 2% At
2)  KFIEREIN16I0/ AR MRS 35 i idnext_msb S B8 R EU v B A P
3) &iAnext_mshAtile, Hinext_ msb3RE1MATH S KEE, HtiledR A M aridm B4, HH
Ta V160N B MRAG 2, X 45 AL AT RS, H BB o R @S T 4T KE
next_msb, FEIDZEI, 193 HTH > AR/
4) HEEV EIFEEE L R e e
B TERRS B E, #%#88.4.1.3.2 AL A,

8.4.1.3.4 I

FER 1285, EAFAEIDA2MIEBMLIT Zblock_seqid_check, A F 5 iR MITSA IS, FH
2 10 IR r A 56 A5V A LG AR 56 56 2 27 R 30 R i 5 SR A7 42 B

8.4.1.4 FHKERERD

8.4.1.4.1 #hik

3% 1245 @ Hrblock_seqglen_idFlblock (seqlenslend@® | IDAIEHE K FE, FHZBE 16H5R MK EEL
G as R AL PR ERA . A gmhid 2 SR ISR 0K H LZMARS, 75 ) 4k B2 AT 17 714K B s i i o

8.4.1.4.2 FHIKEMERARD

PR R LTHER FF 4% T 50 BN FRBi B RGya EA T fAh «

a) M fEhD Hiseqlemsame, #rseqlen_samefE A0, M 24T 754K B 5 R0 — 3 51K BEAH [E), 4T
c) PR, Frseglen_Samefivl, #%M8b) PIRSE R HTF I AL

b)  MASi A A AS Hseqleny 1byte fliseqlen_2byte, HEHE kEBALIRAARIL RIS IE4E 3Lt (S SME R TN
K . 27 AR H0E, MRS T S Hiseqlen_3bytefliseqlen_4byte, H1itHFE F 4K R

c) HFEURHEIIMURMAL T, RS EITA TR

8.4.1.4.3 Iy

% 124838, EAEEID NARIEBMLIT Zblock_seqlen_check, 2 A 5K EERHRER Y, K
F 1085IA AR B8 B AN L RS TR XoF e 41 K R B A A 45 R A T AR B

8.4.1.5 WEFTIE

8.4.1.5.1 #i&k

IR 12458 i Tblock_seq_idFiblock_seq_lenf3 2 IDAIAH L 7 41 £ b 4 5, 42 R s K BUE
T H 18 4 g 23 35 Hseq_encoderfllfili A<seq_encoder ver. EAAARAS 71T
—— AR ON0, BEEERALZMAX G ifiseq_data_lzmaiE 4T fifhs
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—— TR RA N, IR TR R gR A ATLZMAGR S, D)5l 5 ] FEA I AL It A T A,
Fi%tseq_data_lzmaidk 47 fifhd ;

—— DR A N2, VLA & AR LR R A LL A gmtin 15 2], $4168.4.15.3 1 fa)Ehd;

—— AL ARRANS, IR AL R A L R hs, L R g A g s, S xed
T8 FEOR AL I AT AL FEH4 68.4.1.5.3  H[Wa) Tl fifhd ;

——#m AR A4, YA R 2 AMGCHL AL AL gt , 1%168.4.1.5.3  HHb) AR

—— TR RAUNS, BB EUE 2 RAMGCHR AL KIS RC gAY,  ELR a0 A digm g, T4
X} T8 FEOR LD LB AT S P 44 1E8.4.1.5.3 ) fiF AL ;

—— YLK AUNG, B R A A SE R AiwEY, WIRA8.4.1.5.4 HHTHRID.

R, ZHEFFHST R, BESHTFIAERRE.. Z2H TR EIERE . %75

MR FIERR A . 226 P 5 R4, 12188.3  HEAT Y.

8. 4.

8. 4.

1.5.2  fEj A AR

TR FEOE e i AR T

a)  FEHEER 19 #HIR E M AFAERRIRST ambi_base flag. ] FFH8E 747 ambi, base\ehaf. i H- Bl FE iz K
Jii 57 4 ambi_max_qual. &5 EHHIE T AR FEIE N 2L ambi_lowqualypermalcount_stream()-
B8] HEORHE (7] 1 8] FF A8 24 20 &= ambi_lowqual normalintv_stream()iX LA ;

b) A RIRIEARTE R 2. 11, 95 [IX ] fRAd 4y, HR4E B AEFFEL afibi base flag num, 43 7 fEAS AT
=AM, 3% B R GEA

c) XFTF ambi_lowqual normalcount stream(), JGfZlER 20 FBWID 1 > 4 FH LR 5BESER
ambi_normal_num, REHIIANZ T BUR G BIGDLRRIF IS 2%, FHER 21 #id, TEMILH
ambi_normal num_n_len flambi_normal{ num n_numy B 2| 5¢ B f#A5 [ ambi_normal num n_len
JC & N # % T ambi_normal pum , Y ¢ HE, % ambi_normal num n_len
ambi_normal num_n_num 4G FRURE I TeEsr Aim 2 A = E 18 HE a2 A Ho A

d)  XF7T ambi_lowqual normalintv_stream(), WETZ R 21 FERMEY 1 A 4 TR 5 BHG 2
ambi_normal intv, ZAJEWIIHMeE FBURS HIE N X RIS 2S, FHLR 22 e X, 8 ffh
H  ambi normal intygn len Ml ambi normal intv n num , B F| 5 K& i 5 W
ambi_normal inty, n_len 1204 ambi_normal intv, fEIS5EEE, ¥ ambi normal intv n len I
ambi_normal_intv_n_numZH & 4 J5L 46 1 = 1 Hm80 S (] 10 17 H il 2 45 i

e) SiGMRIDEEER, X IO BER M S AN EE T 4, RSB B - 5 R A TR IR S 4
FIxp N gl a6 47 R

1.5.3 ETMAESEREFTIEE
F T4 ANVES 25 P 91 A BREE 17 51 G i B i I, AR P 37152 1 B R Th B Bexd fir B A7 7 XU

AU T

40

a) bRkl HLE A B E B A AL R T

1) YRR3R S T, HLHWref_bool /& S ANIESHEY], #i, Wgks:
FWrref_encoder+ Bt & R AFLE, HAFIE, NARIEref_idfiref_namedREN/NT S %75, AL
Fref_checksum#Z 5B 461IE. #ref_encoder 77, ARTEAH B AERS 83 A Ik 225 )7 51 0 d il
MRS FERF S .

2) IRR23MRARILE R LLXT 7 B align_pos_plain_streamaalign_pos_amgc_stream(). b
J5 ) align_strand_stream. 450N %0 mis_num_stream. F5ECAZE mis_pos_stream. £ HC T
75 mis_base_stream AN ;
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3)

4)

5)

6)

7)

8)

T/A1 133.1—2025

1 5 i 15 2§ seq_encoder [ ID1E A 188 & 2, W) 46 16 Y0 Bl N 2 16 IX (6] fift 05 28 fidt bt
align_pos_plain_stream, 32| i, WRI{ESHFHINKE, WEEHL2nKTSHF
FIKE (e /n, FEnAMy—ANalign_pos_plain_streamfRI#JEA TG i, 85155
%/~align_pos; 750, SKFHb) AL E FF 5 iR 7 v

WAL TG A 210 fif i 2 f@tDalign_strand_stream, 75335 4a %4

WIGRALTE L 2 () i hS 23 S mis_num_stream, 753 —itdl8, WRIESHFHIMKE, B
Re %539 £ 2n> max_mismatch_countfJ5e/hn, BEn/NMA— AN BT A7 B AT 46 70 2 1 gkl
B, B JFEAR RSN AL

HILEALTE BN 211 AL 23S mis_pos_stream, 7531 ki A, B4 R4 C BT o] B LI T
HRJE ML GERELN M F 7505 — NS, WL MR 3 aa K, B, LRI FE
K5 E—MERATEM BN ZME , IR 2 2n>L I iR/n, SRE O h S ai 5 iehr
B, RS RYIAAE

WIREALTE BN AR AL 38 it mis_base_stream, 753U, ARIESH FA L T8 7
ZALE LRI, RENRGE CE ST LA NA MEL23X N GETN; #Z5)7
H) EBRENC, M0123X% RIGATN; #2774 E AL AG \UI012BXN.CATN: #Z %7
H| FRgFENT, M0123%F MGCAN) ;

CEA RIS R, ST 523 00k UE, 217 1 2% RS 4 w0 e AL B, AU N T
B RRAE AT EERT T 1A, P8 2 TR A AT R R B EOR S A  TER T N EOR T,
PRI A H S RO B, B0 LA B PRI B SRR 8 G - 75 B ¥ S P A . IR, B
I E T A WA

Ex sl HR HI AMGC i it Eexof fir B 1 A ildiedan

1

2)

3)
4)
5)
6)

7)
8)

FZHRER 2445k, MR¥Ecardinality(align_flag_stream)si B b X417 B S8 ref_pos_count, FHHiE
T HCNref_pos_count*4 RPN A7 745 1700 A 324 BT Hi 4 refpos;

BOiE 28 7 N A R B, KV A refigbos_count 1 %% 41 is_equal , A A5 3 P A 6D
is_equal_to_previousf{J{&;

G R A /R I, N6 % Aref_pos_count %4 sign, ARSI A 6 H mapped_pos_sign;
i 28R Ny sl K2 Ajref pos_countfl) % ZHmsb, MRS ks Himost_signifi_bitsfr1E ;
HAB 8 AN A ok AL, MG Jyref_pos_count*32() %k 4 bitleft, MRS FHfi#hd H: bits_ et ;
i Pimsb& 2, A msb[i] A A 2 Mbitleftrb B H X N B AL, Pk & A7 B Z2diff_pos,
Fdiff_posE i 176k 7L refposEi 2 s

HiEsigntfil, ZA5EANdiff_posfIfEin_FiE 7S,

fire ek first_mapped_posf7iit T refpos%idl, 4p_dfgImidiff_posi s —AMi, i 4fis_equal,
Hidiff_posfs 2| &2 fref_pos. is_equal[i]y1, Mirefpos[i+1] = refpos[i], 7 Mrefpos[i+1]
= diff_pos[p_d++].

XS AS IO AR /7 91, MGG ATE B D4R i s, X229 unalignseq_streamidt AT fi#ht, 1531
TS H gL L 751 .

8.4.1.5.4 ETHUAKSEWEFYIMEE

R 25K ARG ULACSE B FEICHIEN B . BdEF AN E . BT SIS A
UNUWESY A EPuR SR/

)]
2)
3)

TR 25R MR MY 320 To 75 5 BE RS B 7 41 15 Breads_count;
o B 25 FARATT LA TC A5 B AR IUOR B T R 4 bn & order_preserving_flag;
TR B R 25HE R AENT6AN T 5 SR A H RS H )T HIK L reference_length;
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b)

c)

d)

e)

42

4)

5)

6)

7)
8)

FR¥E reference_length ffhd ARG B B 412522 751 self_assem_reference (877G
RS R8s

AR reads_countfif it N AN EE Hs BB IE T 4155 77 [Wreads_direction (LA JGAF 5 B A AL
H)

FRE reads_countfi bt N AR PG B4R BAL T 51 1) B LA R A & mismatch_count (8f7
TS8R4

T MR 25 A AT 32467 Jo A5 B AU B AR O AL A5 21 mismatch_base_size;

R4 mismatch_base_size fi##T /> Hitls PoAF 25 BB A mismatch_base (AL TG/ 5 5-4F
)

G B (o B AR L AR I T

1)
2)

FRHRER 2505 IR fEAT8AL TCAF 5 B E 15 B A KA BCAR AR 2 & max_mismateh”_count
PR T L F2 B4R max_mismatch_count Y5 B ECHIE A B 51K mismatchy pos, 1%
512 A5 max_mismatch_count M2 : XT3 iRaEAR, B S R R 26 b A8 2 6 LT
S RS BB S T B Bl AR AL N EOR I AR A A B 1) e 2 gMismatch_posesize[i]; 23 )5
MR 5 1% 56 1 A0 15 B/ mismatch_pos_size[i] f# AT AN $od B 75 206 B2 hk 3% 47 B B4l
mismatch_pos[i] (1647 o4 5 B 5 4) -

Bl Py ) 7 B A R T

1)

2)

W15 order_preserving_flag A 1, #i4E reads_count fiEtdR AN P ts 35 B 2 51 I e A
T GEFASTQ AR HIS ) B2 77 A AL B A2 reads_pos (644 JofF 5 5505k
2H)

A, MR reads_count fEAT T AN E s HeASE SHF 7 LT IR T B AL B R R
reads_offset (164 JCiF 5 B AR, 98 I sk 1) 22 73 i i ik S AR 22 2 91 72 225 )3 51 1)
A EH reads_pos, IHERGFA T C 1AL E -

B2 7 P b L FE U

T2 7 91 () e A BT as A B s 17 51 B i segg™ 202 K /IN A reads_count, WIAA AR FCHRZESUAA T
P& mismatch_base_idx A 0; ¥JIABKHSECHRIEL B 5041 FFx mismatch_pos_idx A4=0%4L, Z%4l
K/ ymax_mismatch_counit 1.

F IR N TE 5 A2 15 Crea@spcount X 159 2 — 26 B0 7 51 74 |, BRI AR I F2 I

1)

2)

FR AL 780 7F L2 2% 5 51 (A B reads_pos[i] DL AHHZE 2 41 (K FEAE 5 2555
J7 51 AU AH D) T B E Ay seq[i] IR A6 1L s

TR 5] ) EE B 3 $omis_entymismatch_count[i]. #15mis_cnt k-0, 75508 g &
78 ESRA B2, I SR I AR R A B S CL2I R E

2% P A i I RE W
F5 1 2 3440A i@ Hfrparam_seq_stream, #FEEIDNOMITCER, UHIEHE M EAESE T, R4k
SEMRMTIDANTHISIIICER, 20 Tl R8I BRI R4 S RA, 5 R4 2R ON0, WS % 7
SIHLZMAZwRSA3 2], S LZMAAT /S, B R4 EERAURL, WS 5 T 5 i E AR m i 15
B, DA SR AR FEAT RS o

8.4.1.5.5 &Ky
Hede 12413k, F7A77EIDNBINEBMLIT %iblock_seq_check, 3 I AOIALIFAUMIIRA, R
L0552 SR S AU e T B 1 B A 25 AT 0 O 634 HIE . 35 17 71D 6

EBMLcZref_checksum, HAB NS HFFHIREAY, KHZR 1079 5E XHIRERFIEN LR A0 2 2% 7
FHHE RS 25 R BEAT R o
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8.4.1.6 RENHEG
8.4.1.6.1 #hAk

R 12RR AT IR 15 01 & 2 B 4 iblock_qual_stream()o % )it & 7 HUR 4 idint, #4526
Fili32 fif b qual_encoder R i g it as R AU ANARAS , 25 b 43R N0, SR A LZMAXS 5t & 7 O e it A7 e
AR RN, Ui EOE A B T ACOMIZi S, %I 51D SR gAY 2 S hS e B

8.4.1.6.2 ETF ACO ‘REBHIRE 5 B ARID

Jo B H o L R R A R

a) R 2THIIAR, SREUR &7 HUS$quality count, HIE T HUAquality _countf) P A7 25 ] 3K R N
324 BRI H A gs;

b)  MEMRES LT O, KIXFEISquality count & 5 FFE AT qs. a7 B il -~ ¢
FBEAR G 3T R AT P SR DL 5

c) 4% B8 7 it ¥ traverse_order# W qs i 5T = 70 BT 41 W tray@iSegorder s MR G R 12+
block_seqlen_id B & I 7 H1IAK FEE HLTU 4 O A T qs -8 L6840 4+ Wiitrdverse_order’y0, H
Iiireads_number ™ PN A7 7% [] F T 470 AH B2 0T 7 20 207 515 25 B Ry id¥s Hblock seqlen id
BOE LHIFHIKEERE, 1£7.1.6.6 58 LRI ZIFH T 3 77 qs 1 (N AR 25T 5 43 5007 1) 7 1]
FHhn E3ATRF

8.4.1.6.3 ¥I&

¥ % 124k, EAFEIDNSIEBMLIT & block qualseheck, H: N 25 A B0 BB REG 1Y, f2IE%R
1OF IR P IR 36 77 20 AR B0 R 6o 5 7 B A IR A &5 R I A TR 56

8.4.2 FASTA [E4R#IERS R ARAD
8.4.2.1 A

S SR L O AR 5 S e, 2 O 5 2 R st _type Ay’ fa , T3 T AFAS AR .
2 2B AT 38 1 FAS TRMRG I e FE A1 IR T . BRIERE HI NG AT BRI e 9T K
S5, EFASTARS MR i il Wewr Lk %5

8.4.2.2 FASTA B¥IERARD
FASTAE Fah - 208 b FE R

— ARG ] LZMA B RS

B 7 51 KNS ARG IY . $53% 29 ik AT fa_case_encoder [AME, A1H N 0, KH LZMA Xt
fa_case_lzma #EAT AR SRAFBEE R/ NEFRiCEHE: AN 1, KA XA gL i 25 5t fa_case_rc
HEATAERAS, fARD sl B b w g, 0 S A A RS 8N

I 2 2 it - 42 B % 30 iR AT fa_seq_encoder HIME, %5 1H N 0, K LZMA X fa_seq_lzma
BT RS SRAF ORI E s 2 EN 1, R X M gmhDfns #30) fa_seq_rc BHATMERS; #{E N 2, ff
F BSC Zrfififtth 2855 fa_seq_mm AT RS IR1G5E T B KULEC A 2% Gt 245 5, M4 e)
SH IR ITIERRZE T A . FIHSHFHIM 7.1.7.2 315 FASTA 55751

8.4.2.3 K&
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¥ 222840, FiEEID N3HIEBMLIG % fa_seqid_check, AN NFEFRAIIDRIIGHS, #%EF 104
R B B8 SRR AN A B B 6t 7 51 R S A b 25 SR AT IR B . #5 A7 /EIDASIEBMLIT % fa_case_check, H:
WA R T 51K NS AR IORS, $2IRER ORI IR 56 R AT MRS B0 A X B 3 7 91 K /NS FRic A
GERPEATIRG . £ AEAEIDATIIEBMLIT % fa_seq_check, A2 NIRIE IR, %% 10581
56 BV R B A B 7 7 R 5 AT AR 6

P
v
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>
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44



T/A1 133.1—2025

M R A
(BERME)
& F A AL
T Bk 2 2 L[] s 2 4 2 A0 R A 4k 2 BE A 2 IUPAC  Clnternational Union of Pure and Applied
Chemistry) #II LZRA.1.

WA EHEERE
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Mt X B
(M)
FHNRAREE L 7 RS ST
A SR 28 R AR A rp i K 20 o A EE VE AN D R

a) FREUCE AN FIR B AE AT 8y, SN last_num;
b) FREX diff_type 7E 47T FARELT . W 0, WIMFATECFET lastnum; Wy 1, W4 a78s

Z5F last_num+1; IXPEAEGLBEA B IR d). Witk 2, WAy KT last_num HZEME KT
1; WHRN 3, W4RTEE/ N T last_num; X RS SLIHE B TR ¢).

) FRHL diff_scale_n_len 7E 471 FARMIET, 4RJ5 M diff_scale_n_num " 247 N hRAE 5 3REBUR NAL
By, RS RTZE L ME . W diff_type F4RT Fhndyh 2, WY & T
last_num 5 ZELXHMEREF M, BN, HErEET last_num 5 % {52 .

HRTHIRTZR O NG BN AT A E VAT . Al B/ Fouix—
e) WERIZA SIS AL S, WEEA; B, R ar ey a4 las
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C.1

C.2

T/Al 133.1—2025

MR C
()
£ 4B RSB E BT S
S S T R

T 1) 2 G O SR R R N R

a) WHE—NEYIAIE reads_pos[0] Mm% reads_offset[0];

b) i (i>1) JFHILIE reads_pos[i] AHAT— AT E reads_pos[i-1] S0 AH Sk # &
reads_offset[i];

c) HEEL)HZEFAETHI B I,

RE AT R

GBS IWINE SuRpir ST
a) 4 seq[i] L. f7 B N mismatch pos[mis_cnt][mismatch_pos_idx[x

mismatch_base[mismatch_base idx +/], HH j fAFRE ;j
b) BEHr F#r mismatch pos_idx[mis_cnt] += mis_cnt, mismatch""
c) WIRBEFHIHILLXS 7 M) reads direction[i] %67 1, ﬁ‘ﬁﬂﬁ i

R
03‘
&

O

IR |
i 215X mis_ent K
base_ idx += mis_cnt;

eq[i)HI B FLANF A o
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T/Al 133.1—2025

Bf % D
(e
RENHEmBE LT XXREEN
AP g P B4 B s b SO R LIS R
Q) MR 27E SRS AR IR fbase_flagfe, Wi HAE LIRS 4 7 5 & 73 H0C7 4558 LR HT
AL 7 Fbase_value[ilfilbase_value[i-1]:
b) FREUISMEFR IR mean_value_flagi{e, W HAE L, RIEFR27E SGRICS A58 70 FF 75
TEAT I 5T 293 £35 fE mean_value[i];
C)  IRECMHT & H ) e 55 i KAl max_value Al iz /ME min_value, ifi e B 5
d)  MasHIREUR &2 B E A ET AN T4 q1=qs[i-1], 2= gs[i-2], 3= os[i-314g4 =qs[i-4]:
e) &M AT AL BN SO
—— 1% base_flagii{E 1 Hmean_value_flag’y1, NIHE#EGL. g2. g3. '@4. base_valte[i]. bas
e_value[i-1]Fimean_value, XJJ@ighd b ORGS0
——nRbase_flagft){E A1 Hmean_value_flag’y0, NI HEq1. base_value[i]. b
ase_value[i-1], XHEgmts -~ OB 45— S AL A%
—— 1% base_flagi1{ A0 H.mean_value_flag>y1, NIEEHEqL. ,2
G b SO G — B A AR
ﬁﬂ%base_flagE‘Jﬁ?’sOHmean_value_flag@ﬁﬁ 02 q3fHqdxt g hi b S

g — R, - ) 4

. g4FfImean_value, X/
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