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(— )BT HBIE (. cto)

Hyperledger Composer £ & — Fh 1 [n] Xt 4 )
HRIE T, T OB WA R 45 1l 55 B cto
DT, cto CF F EE H fir 44 4 8] (Namespace)
FGE IR (Resource) 2B . iy 44 25 W) P 78 % S v Jor
A G B A & IR AL B (Asset) L 55

namespace org.schools.league [ E (]
IIELEEE i
participant School identified by schoolid {
o String Schoolld
o String SchoolName
o StudentModel[] students
}
/I ESE sy

participant Institution identified by InstitutionId {

o string InstitutionId
o String InstitutionName

}

/ELES5E RTeE

participant Airline identified by AirlineIld {
o String Airlineld
o String AirlineName

b
HELFERE #%
asset StudentModel identified by studentIid {
o String StudentId
o string schoolld
o String Mame
o String Sex
o String Email
o Education education
0 Career career
}
/RS EEEducation(HER)
concept Education {
o String Major
o 5tring schoolcheckIn
o String StudyForm

}

( Transaction ), & 5 # ( Participants )., & {f
(Event) M4 (Concepts) FIM 24 22 (Enumerated
types) . cto U E 2 AR B 2 L E BB
WL = AR IS5 E A EE R R A
WM BR A AT R 5. X LR B R A TE org.
schools. league Ay a5 A B (WIE 5),

/RS E BlERBcareer (HHFE)
concept Career {

o Integer Fly_hour

o string skill_recognition

o String Rank_assessment

}
[IEXEE FEwmbnlk, EEEFIELFEE
transaction SchoolInitial {

o School school

}
HELEE HRFEEE, fIEFEAsset
transaction StudentInfoCreate {
o StudentModel student
1
[IELBE FHEEEER
transaction StudentInfoUpdate {
o StudentModel student

}
[IELEE HEIDEFEOELEEER
transaction studentQueryByID {
o String studentID
}
EAEE ELHAFEEE-MALESHE
transaction StudentQueryByMultioptions {
o String Sex
o String Major
o String Fly_hour

}

/IEAEE REIDHEEEEE

transaction StudentRemoveByID {
o string studentID

}

5 G AT RSCRA RS 28 S A E S

TEE] 5 BRSO B 52 B b B A A A R E R
G AR T AR W 2 i s 2R AR A A
0 e TR i T A B A R A B LA R s e R A Y
J& P Career, L8 & Fly_ Hour- €47 B} K, Skill _
Recognition-3% fE 1A & » Rank _ Assessment-% 2% 2%
% s SR I AT AR 48 75 K AT 40 8  in AL 45 B 14
TR RRIR TR MR 55 L N Ak B AR 4 TR RE T 43
AL E BB IIPLAE S A w X =232 5 AT LIS
VB B8 77 0 S A5 5L AT 0 8 I B A8 o A iR iy
BRAE B v e Y g5 55 R AU R

(Z)BARTHEFZI(. js)

WA SC 4 38 i 35 45 b B eR %K (Transaction
processor functions) SZITE. cto XX E LAY T 55
(Transaction), 55 A H KB SEH T HRE S L
FEAY M 55 2 8 A T EAT G — i WA < Sk
(1) 2% i #% (Decorators) . TG #it (Metadata) , J5 B )
JavaScript PR (JavaScript function) (W& 6),

HRAE P 6 (0 I AR SO o 32 28 5 3k 55 45 Ak 2 ok 5k

SCHL TR SO S 5 R A AR . MR
BREA A bl 55 2 B i HL A S B, g 55 4k B ek HT
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el o [R]85 5. qry A8 0) SCHF R4l 55 2 4 8
il 2 2 A i T RE .
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Hyperledger Composer 1 & 15 0] & il 1% &
(ACL) , EX A (. cto e SO iy ST R 47 7
W o) o .l e ) ACL B, W] DA E A
VEWR SE P/ S 6 7E M 55 N 2% R A B b )
(Create) ., 1 B (Read) .  # (Update) 1k M Bx
(Delete) JGE . LAAL 25 A &) Ry 1], 1 B X 2% A= B8 IR
(87 T0) AR A0/ 332 ORI B, G 125 B A A B
F b TE A SO, B 2 5 I E B TR 2 R S5
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/‘1‘*

* BUIDEAZEEE, ZERRTHEFIIRIRZS

* @param {org.schools.league.StudentQueryByID} queryID

¥ @transaction
*/
async function studentQueryByID(queryID) {

let currentParticipant = getCurrentParticipant();
if (currentParticipant.getFullyQualifiedType() == 'org.schools.league.Institution") {
throw new Error({‘'Transaction can only be submitted by a privileged Institution');

} /EEREARE, BRAFEMEAS, BITHRSRELER

JHmEE, FRFHEETEE1d#ETER

const temp = await query('selectStudentByID', {'SID": queryID.studentID});

if(temp.length == @){
return null;

}

return temp;

}
/‘t*

* BEEW. TEqueryX L EH. EREFEERER

* @param {org.schools.league.StudentQueryByMultioptions} query

* @transaction

*/

async function studentQueryByMultioptions(query) {
const arr = await query('selectstudentsByMultiQuery"®,
{'sMajor': query.Major,'SsFlyhour': query.Fly hour,'sSex': query.Sex});

return arr;

}

P 6 =555 4 21 o b S B 00 IR A ST

rule Rulel {
description: "airlines can't create/delete students files"
participant: "org.schools.league.Airlines”
operation: READ,UPDATE
resource: "org.schools.league.studentModel”
action: ALLOW

}

rule Rule2 {
description: "Other situations suits this rule”
participant: "org.schools.league.*"
operation: ALL

resource: "org.schools.league.*"
action: ALLOW

K7 WA SO 52 AR

B 7 o DL A& RN X, acl SCHF R 7 B 235 )
FEHIPEAT U Rulel IRE TS5 EF5 s Anr H
RE X B¢ U5 -2 A= A A HE AT B0 00 30 L SR R A L T
B T A M BRERE . T Rule2 WL T BT A
2 5538 X7 00 3G I el A AR AR .. acl SCHFAY T
JC TP 2 DA T00 8 (e B A 2R 38 (i A BARD i
17, RS 5 % 35 AF A% U8 DT e AL, 5t A 25 3
Uy S5 I B S 1 1 o B T o S
RNAE L

(M) EEXHRS (. qry)

Hyperledger Composer H A% 2 1] 3C1F =& DL 4
FE B A TE S g S 1Y . Gl O A ) 0 B0 0 0 A
S AR 25 L 23 0 (8] B B BE T AR T Y 4 e B R
[, qry oo S A 30 AT LLFE I AR S A i 47 9
FH o Al 55 322 %8 5 v 2% AR & CULIET 8D

/1B 1DiEFEIschool
query selectSchoolByID {
description: "select school by its schoolid"”
statement:
SELECT org.schools.league.School
WHERE (Schoolld==_$SID)

}
J/R#EIDEE Estudent
query selectStudentByID {
description: "Select student by its StudentId”
statement:
SELECT org.schools.league.StudentModel
WHERE (StudentId==_$SID)

}
JIFEEM, RETL. iTHK. #HEEMIE
query selectStudentsByMultiQuery {
description: “Select students by multi Query"
statement:
SELECT org.schools.league.StudentModel
WHERE (education.Major == _$SMajor
AND career.Fly_hour > _$SFlyhour
AND Sex==_$55ex)

8 Hyperledger Composer H1 B4 2% i\ 55 4 % 52 81

8 HhE SCT AN ) AR i), — AN S A 38
bR 2 A AR T M AR B A A A5 Y DR D
HAF G AR IR A P A B IRAE B

() ETRHRENZEREGRLAUREN

B 55 G st XU ) 4 T B0 R 4 111 5 4
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% I REST T HA: i Api #2 1L R 7/ %
P o 8 T R 58 Ol 95 55 e, B AR DL 9,



% 6 #

/N < T X B ) R AR LR AR AR RGBT L RLZE Ll 4l

o
=
o

Al 55 W 4% . bnaxe 4 IR R 2]
X T wEs P §§E§;AP‘ SEAPLEE [19:
(.cto,.js,.acl,. bnaxz i Hyperledger e ‘H;iﬁ S R R
ary3e ) Fabric[# % il Finlk 432 4

Ko R n AR5 2

T X BB 1Y) 2 SRR AR AR 48T LS B A A A
)RR TR AR R A A ) O 2 4 T R (L
K100, fEBREREET 2= e Be ks B I HLAL AT RLic g
FEREEA R LA R IE MO B,
Fexf e A A5 BEAT YR, 52 BN N A i . IX
BTGB NS RG22 2 45 f2i o)
SR T LUK ARAFAE o A XA B 2 R )22 BN

» SEEES4G | SCHOOL_0M

jHiEETransactions IEE

e ERT

A BER IS A R B A DR 24 RT3 A A Y T
ANA MG MR ZR B | 2 R 0 3 N A 5028 28 W) 1 L
WA E g AN VB E 45 52 B 1) AL, 23 3 ol 2 A R
Ja SR FE AL G I P 15 A A BR DG i H w2k K
JE s 3d A o N B DR B R AR TR s ofe
A 55 9% B 0 DA A0 A L B 0 2 3 Ll AR Y
R A 9 HL A LA R Bl v

FREw FEEE HaEE

Bl 10 T XHBE ) %S FRAESS R 48

Ut 2 2 A T T 2 A 1 AT 7 BB B A A
AT BRI 1 » LN A i) o A T 3 AR G0 DL ol R
G AR B AR B IR S BEOR A9 AN 6] L 2
A7 22 J2 UK T 2+ v25 2000 T 5 2 22 A T A B 32 o A
23 % R R R B R A T SRR I 9 ) R BT
B SN H I i S A5 SR L . i By T Bk
I —nw, HEARR R R, 1% 61 TA R B A ]
{5 EBE BB T 8 T AR T B R Sl

M ETRRBHEFRIEEREHLE S

BT X B 9 25 TR AR AR AR G — AR08 B 5 1y
EHITR . BRI B AR BT X PR
R B e ke DUBCT B 0y Sy SR Al A AIE A5 4 B R
ESGESEE FNARIEIT N EFSIE S X EE SN N3
RE I A 30 3 45 7 A A9 15 SR L 52 35 MOlk 5 7E ATl
R S, R SR B X B HOR B A
I B RIDAR 557 6 a5 A L 0 23 SR N 0 BE TR Y
Bln Ay B R G B R R X

(—)L%

MAAR A JE R, X HegE 2 H 23 A B AR
SRR A 1) — B 2 0 B A AR AL DR AR AR
AR 2 b S BT 54 B Bt 3 == 0 A0 T ad
KR AL A ERE, KHBE R R B i Lol
TEHC IR SRR A T — PP AR R AR T
B HIEAE A2 0 R, BRI T 15
G TP BB IR O LA A AR B A
TE WA KUBS:  BRAR 1 26 7 5 IR 35 WA (1T 3 28 5 I
ALK AT AR

AR S S 48] 1 e IX B 1) 150 AR A i 36 By 25
Fe A5 A GEf P 1 24 AT 10l A9 PR Bk —— 247l
Z 5B R . b A e a Y
RIS B9 “BOR 7 X A [F 8 & 2 5 38 AT AR 4%
] o i FIR A S Bl A AT S BB AE A5 N Y e 25 0 A Bl
AT N AT I A A A . B 97 S R AT
FIFREMSTE A ) R 100 AT 38 3 5990 3¢ AT 1k ATk 2
55 3 X5 HIRCHE HE AT —UCORI T, i IS 23 3fe N A ot



576 W BT kg s

e LB /O

2018 4 55 40 %

A M A SR A R R L % O 2 g ok i 4
DT o A g T o A AR 2% e AR A R A
MR B AR 5 9 2 3 & 00 BIIN [R) 20, ko3 1124t
AR5 P 5 19 R A 42 F & 80l AL BUBRPE AR S8
AN B IE AT R A T R, 5 7 A BRI fE] Py AT
S B AE A5 K Hh ) i 4 7 Ak B AR AR L O R B

VIRIEREPSS
(Z) kg

B T DX HUBE 1Y 25 SR AR AR R G AE I v T T
I TG i B AT 3 DA 2« R PR R Ll PR

HAR J5 T PR A, — o X B BETE AR A5 A7k Bk =
SRR T R DX B B AR O B A PR AR 45 )
) B SR A A0 o TR I 7 B R R ) 23 SR AIE A &
Ge v it BERE NS A RO PE AT A W [ 20 AR, X
Lk X e B 15 A7 28 22 48 19 B4l Ak BE 75 SR A7 75 A
EME. TIRXHREEN R et AR
PR TE AMARAFTE I 2 194 PRI 0 TR 2 R X R
i R

T 75 T F) Bk A, — 2 R T DX B i Y 28 SR AR £
REAFAEERMEA U RS e E s EX 2
HWEE WA & TR R G st R b, oEA R i
K GER P RGE) FEAE GEF P AR A e G
7 B8+ 3 S R R PR A R B A A s =R ATl
BN s A G — B 5 TSI A AR R
Fede. TCIRRFAT BRI " A4 L T
DX B 9 25 TR AT AR R G #A R T TR B 2>
AR SR 1 B A (ELRCR

h.E E

ARSI BT T IX BB B R TE [ A A 20 F FVIE A O
Sl 8 1 s DA 3 el R 1] 45 a8 3 el 8RR AL
S N T N N R VAU E N A N {2
X B4 H Hyperledger Fabric By 3Eat F, &t T
X P 25 FeAEAE RS EEARMESL . [m] B, AR SC 58 AR
1A% AR 1 S B0 AR R T L T AR 3 R ik 2
23 e L M A A XE R J5 T AT 8 B 2 25 RN BB
7

TG BT X MR R 1Y 25 R AEAT &R G0 X B
HEVE AL 2 BTt B B RN T R4 B TSR
Broll 55 55 5% A B TA A BT 5 B VR B RE e
ILZR S RAAT G BB EE WL a5 fHEE 4
T B0 {5 A B T 25 3 Mol A B3 B 4 g BRI A
R AA AT B . HW LU AL =S
AR ENZS S ERXFAZHFAELQES 4%

7 AT DU S 3l ) N g B RO S B 55 TR
e Ab B T X HBE AR 19 23 AL AR AR 42 [ i i 2 —
P UIRE L2 B L e R B 1 A BT R

ARICH R AR T 82 08 08U R A AT
B, JO I T X B 9 23 SR AE AR R X ATk
Bl S BE AR 7 A AU R i, DA T 5 BBOBR i 7R AN g
2 A ROV . A S AT H A I E 1T o8
Fr o T LA — B X HRBETE 28 AT P AR A5 U Y AL 5 (2
S DR ey SRR 19 R M A0 B R T T Yk R L E
iz B 92 b 25, i i B — P TR AT TE M IE .

S %30k

(1] o [ X B AR TN 7l & i 3. o [ X e i 5 R Ay
KR H K A5 (2016) [EB/OLJ. (2016-10-18)[2018-07-
13]. http://www. cbdforum. cn/bcweb/index/article/
rsr-6. html.

(2] e N RGN [ Tl A B AR, 2018 4F v [3] X Begk
b & R H 2 LEB/OL]. (2018-05-21)[2018-07-13].
http://www. miit. gov. cn/n1146290/n1146402/n1146445/
6180238/ content. html.

(3] M. X HBEH AN N M. db 50 4k 5 Tolk i At
2018.

(4] DHPRIR K. X efEphf - o Rk 7k i A% 0 B R [ ML
Jent: o R R A Akt . 2018175,

[5] AkAE. X HBE SR & S5 40F kR i (4 15 A2 4
B BAREE AR ,2017,27(10) :55-60.

(6] i B 2. X BB 7 R 78 4F A5 e 09 o AR M [T ). fEA5 .
2018,36(1) :20-24.

(7] E o, 57, O . X e 5 7 AE 45 b i FH A 3R LT .
FLAS AR . 2017(6) 2 37-41.

[8] 295 .ok 5. XU . I R sh HoAm m e A= LT
IEREHH 447 ,2017,35(1) : 36-44.

[o] &, Bl X sk 2. oLM]. b5t fg Tl th p At
2018:9.

[10] FEst i M. HARAMFAL B 1 M (4 - X Hes B AR i w7 T R

BIM. AL st . [ 22 0% i ikt . 2018112,

[11] Ethereum community. Ethereum Homestead Documentation
[EB/OLJ. (2018-07-13) [2018-09-30 ]. http://www.
ethdocs. org/en/latest/.

[12] MIT Global Entrepreneurship Bootcamp. MIT Global
Entrepreneurship Bootcamp certificate of Michael Martin
[EB/OL]. (2015-08-23)[2018-07-13]. http: //certificates-
bootcamp. mit. edu/575107e27df60d0009e86d81.

(137 JFg B K, sV 30, B I L 5. X e diE 5 R B - 4T 3
BREZ YT LM, Jbmt A RMB el B4, 2017249,

[14] Hyperledger. Peers [ EB/OL]. (2018-07-13) [2018-09-
30 ]. https://hyperledger-fabric. readthedocs. io/en/



TR /NT BT XHBE I R AR AR R BT S L — LA e %l fl 57T

release-1. 2/peers/peers. html.

[15] European Commission. Blockchain in Education EB/OL].
(2017-11-17)[2018-08-13]. https://www. coindesk. com/
europes-executive-arm-issues-report-blockchain-education.

[16] BB 2507, R P, 55 IX B F2 R A 2808 43 1 s
MRS P LT ] A 2 HOF OF 5T, 2017 (2)
34-45,

B 2 Gk SR 0D - 2001,20(5) :107-108.

[20] Hyperledger Composer Documentation [ EB/OL J.
(2018-07-01 ) [ 2018-07-13 J]. https://hyperledger.
github. io/composer/latest/introduction/introduction.
html.

(217 #:34. X Hed 4. 4Bk 50 A~ 615 X Hedt 19 i 5
AR [M. 5T AU Toll i B4t . 20189,

(177 i, H BB AR X HedE 35 B 3% [ EB/OL]. (2016-
09-22)[2018-07-13]. http://cj. sina. com. cn/articles/
view/5976755761/1643e0e310010012g0.

L187 -, o A5c 2 5 A5 3 9 0R 2 o) B0 fie () 0. 30 77 I 2 e
4R SR 2ERD .2012.10(4) £ 95-97.

(197 ETFAL. o 10 2 5 45 3 0% oy 5 ol (1] ). 2 BRI 2%

[22] Nathaniel Popper. A Hacking of More Than $ 50
Million Dashes Hopes in the World of Virtual Currency
[EB/OL]. (2016-06-17) [2018-07-13]. https://www.
nytimes. com/2016/06/18/business/dealbook/hacker-
may-have-removed-more-than-50-million-from-

experimental-cybercurrency-project. html.

Design and implementation of college students’ credit information

system based on block chain: Case study of cabin crew major
ZHANG Xiaoli
(Art Department, Tourism College of Zhejiang, Hangzhou 311231, China)

Abstract: Characterized by transparency and data irreversibility, the block chain system is fully
applicable to student credit management, career advancement, and cooperation between industries and
universities, and it is of great value to education and employment. The current credit information system
of Chinese universities and professional talent training are not closely linked. Aiming at this problem, the
basic concept of block chain and its preliminary application in the field of education and credit field were
discussed in this paper. Cabin crew major was taken for example. Based on block chain classification and
selection, the cabin crew information system was built on the basis of consortium chain. The system is a
distributed cabin crew data platform, which provides the system core code implementation and will be used
by cabin crew universities, cabin crew training institutions and airlines. The cabin crew credit information
system based on block chain helps to improve the training quality of cabin crew, promote the sharing of
talent information resources and enhance the digitalization level of cabin crew major construction.

Key words: block chain; cabin crew; credit information system; design and implementation
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