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Computational thinking is a cognitive or thought process involving logical reasoning by which problems

are solved and artefacts, procedures and systems are better understood.
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It embraces:

FUIREETe

the ability to think algorithmically;

the ability to think in terms of decomposition;

the ability to think in generalisations, identifying and making use of patterns;
the ability to think in abstractions, choosing good representations; and

the ability to think in terms of evaluation.
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Algorithms

Programming &
Development

Data &
Data Representation

Hardware &
Processing

Communication &
Networks

Information Technology

-Understands what an
algorithm is and is able
to express simple linear
(non-branching)
algorithms symbolically.
(AL)

-Understands that
computers need precise
instructions. (AL)
-Demonstrates care and
precision to avoid
errors. (AL)

-Knows that users can
develop their own
programs, and can
demonstrate this by
creating a simple
program in an
environment that does
not rely on text e.g.
programmable robots
ete. (AL)

- Executes, checks and
changes programs. (AL)
-Understands that
programs execute by
following precise
instructions. (AL)

-Recognises that digital
content can be
represented in many
forms. (AB) (GE)

- Distinguishes between
some of these forms and
can explain the
different ways that they
communicate
information. (AB)

-Understands that
computers have no
intelligence and that
computers can do
nothing unless a
program is executed.
(AL)

Recognises that all
software executed on
digital devices is
programmed. (AL) (AB)
(GE)

-Obtains content from
the world wide web
using a web browser.
(AL)

-Understands the
importance of
communicating safely
and respectfully online,
and the need for
keeping personal
information private.
(EV)

-Knows what to do
when concerned about
content or being
contacted. (AL)

- Uses software under
the control of the
teacher to create, store
and edit digital
content using
appropriate file and
folder names. (AB) (GE)
(DE)

-Understands that
people interact with
computers.

-Shares their use of
technology in school.
-Knows common uses of
information technology
beyond the classroom.
(GE)

-Talks about their work
and makes changes to
improve it. (EV)

-Understands that
algorithms are
implemented on digital
devices as
programs.(AL)
-Designs simple
algorithms using loops,
and selection i.e. if
statements. (AL)

- Uses logical reasoning
to predict outcomes.
(AL)

- Uses arithmetic
operators, if
statements, and loops,
within programs. (AL)

- Uses logical reasoning
to predict the behaviour
of programs. (AL)
‘Detects and corrects
simple semantic errors
i.e. debugging, in
programs. (AL)

Recognises different
types of data: text,
number. (AB) (GE)

- Appreciates that
programs can work with
different types of data.
(GE)

-Recognises that data
can be structured in
tables to make it useful.
(AB) (DE)

-Recognises that a
range of digital devices
can be considered a
computer. (AB) (GE)
-Recognises and can
use a range of input and
output devices.
-Understands how
programs specify the
function of a general
purpose computer. (AB)

-Navigates the web
and can carry out
simple web searches to
collect digital content.
(AL) (BEV)
-Demonstrates use of
computers safely and
responsibly, knowing a
range of ways to report
unacceptable content
and contact when
online.

- Uses technology with
increasing
independence to
purposefully organise
digital content. (AB)
-Shows an awareness
for the quality of digital
content collected. (EV)
- Uses a variety of
software to manipulate
and present digital
content: data and
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TEE) s

-Detects and corrects
errors i.e. debugging, in
algorithms. (AL)

information. (AL)
-Shares their
experiences of
technology in school
and beyond the
classroom. (GE) (EV)
-Talks about their work
and makes
improvements to
solutions based on
feedback received.(EV)

-Designs a solution to a
problem that depends
on solutions to smaller
instances of the same
problem (recursion).
(AL) (DE) (AB) (GE)
-Understands that
some problems cannot
be solved
computationally. (AB)
(GE)

Designs and writes
nested modular
programs that enforce
reusability utilising
sub-routines wherever
possible. (AL) (AB) (GE)
(DE)

-Understands the
difference between
‘While’ loop and ‘For’
loop, which uses a loop
counter. (AL) (AB)
-Understands and uses
two dimensional data
structures. (AB) (DE)

- Performs operations
using bit patterns e.g.
conversion between
binary and
hexadecimal, binary
subtraction etc. (AB)
(AL) (GE)
-Understands and can
explain the need for
data compression, and
performs simple
compression methods.
(AL) (AB)

-Knows what a
relational database is,
and understands the
benefits of storing data
in multiple tables. (AB)
(GE) (DE)

-Has practical
experience of a small
(hypothetical) low level

(AB) (AL) (DE) (GE)
-Understands and can
explain Moore’s Law.
(GE)

-Understands and can

computers. (AB) (AL)
(DE)

programming language.

explain multitasking by

-Understands the
hardware associated
with networking
computer systems,
including WANs and
LANSs, understands
their purpose and how
they work, including
MAC addresses. (AB)
(AL) (DE) (GE)

-Understands the
ethical issues
surrounding the
application of
information technology,
and the existence of
legal frameworks
governing its use e.g.
Data Protection Act,
Computer Misuse Act,
Copyright ete. (EV)

< AB=Abstraction; DE=Decomposition; AL=Algorithmic Thinking; EV=Evaluation; GE=Generalisation
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print('===========")
print(msg_mallory)
print("'===========")
try:
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except BadSignatureError:
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else:

print(" T 7 U ARNEBL LiZH D"
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print('===========")
print(msg_alice)
print('===========")
try:

vk.verify(signature, msg_alice.encode())
except BadSignatureError:

print(" T 7 U AMNELH LIz b O TR
else:

print(" 1 7 U ANEL L= D"
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from ecdsa import SigningKey, VerifyingKey,¥
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sk = SigningKey.generate(curve=SECP256k1)
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vk = sk.get_verifying_key()

signature = sk.sign(msg_alice.encode())
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IZa B a—2 TR AER S GE & RE RN H Y
F9, FEHIE, ERICREREMPFELED, EnET
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ARIZEE 700 F97, 1580 R CHUAKE 217 - 7246 R
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1+2=3-313FEHK
1-2=—-1-—11FFEHK
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MUAEE ST D72 A CTEEVRICIE?2 ] EEIMBL
nEw A, AR AT Z 20 e LTiE, BEerRo
HEALZTIE, TOHEFZR L TORY BEOMENEHIR D
RN ENBHY FT,
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DT, BEAEROEALIIETIIH Y T A,
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b
+ 0 1 2 3 4
0 0 1 2 3 4
1 1 2 3 4 0
? 2 2 3 4 0 1
3 3 4 0 1 2
4 4 0 1 2 3

Python ®B#e LTHES L, 2D X2 T,

def add(a, b): # F5 TORE LKA
return (a +b) % 5

&L, —Oa— REITh R~ A F R -T-BETF
DT, FELET,

334 ARAF DM ITHE

MIRE BRI, E@EONT R OfiR%Z 5 THl- 2R Y
L FT,

b
X 0 1 2 3 4
0 0 0 0 0 0
1 0 1 2 3 4
? 2 0 2 4 1 3
3 0 3 1 4 2
4 0 4 3 2 1

def multiply(a, b): # F5 TO T H
return (a *b) % 5
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FsOMRTIT. 1+2=1x3=3L7"0 FF, DNTHEDET,

MWTFT0 LICR 58 AR LN L B EOEEZENET,
b
+ 0 1 2 3 4
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1 1 3 2 4
a
2 2 1 4 3
3 3 4 1 2
4 4 2 3 1
L2l WHEWENTHORAMHER LW ERID RN TE

=5®%ﬁk®? RAEINTEET
TIEKRZEZ H T, 2 ik
l—27 U v FOHRRIE] R
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VD TL X9
D, pDERKREL o7l
FONEMEDHZ L ;Liﬁ“o
7z ~—O/NERL ZFH LT, Tl
Wik BRDDZEnTcEET, (7]
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7 CHERT D L EA L TT, F, LTy =x3 +x+1
7777 ay 35 Python 7' a7 T AELLUFIZR
LET,

7z w—O/NEFLL Y
EEOFHEpL. 0 TIERVREZ,IZHONT
nP"l = 1modp
MR LD, TIb
nP~2 =n"'modp
LEETE, nOWE In71) X, P 20pDRl4) &L
I/\

WD a— R TIE, 7 =b~—0O/NEFRAZ > T A R
TUWET, Python TREFEA1T D pow BEUTE 3 5l%Ax

ZIFEAZ ENTE, powx, y, DIEx Dy TICKTD 2z D
FI&zEIELET,

def plot_ec(a, b, p):
import matplotlib.pyplot as plt
xlist = []
ylist = []
for x in range(p):
for y in range(p):
if(x**3 + a * x +b - y**2) % p == 0):
# TR T x,y O Y A MK
xlist.append(x)
ylist.append(y)
#UL TR R D20
plt.figure(figsize=(10,10))
plt.axis([0,p,0,p])
if(p < 55):
point_style =

_||

plt.grid(which="major',linestyle
, color="black")
plt.yticks( [i for i in range(p)] )
plt.xticks( [i for i in range(p)] )
else:
point_style ="'
plt.plot(xlist, yhst, point_style , color="black")

plt.show()

plot_ec(1, 1, 17)

def inv(n, p): # T4 p OHFLTHIE A k> % BA%L
return pow(n, p-2, p) # 7 = /L~ —0/NEF LY
def div(a, b): # F5 Tl v i1

return (a * inv(b, 5)) % 5

D&, Flo (D LEboT) MARERAZERT D2
LATEE L, —RIT, pRREOBAIE, F Rk L

7m0 FREEbEDNET,
3.3.6 HMRIAF, L DIEM R
HIRAF, TOFSM MR EZ LT O L 5 ICE#RLET,

y2=x*+ax+b (mod p)Ziii=¥ 2 WICFMEF, X F, LD
R Y)

s=t(mod Pt =D, [sZEpTEI-T-40 L tEpTH
STZRVITHELV) LW EKTT, 0=t—s(mod p)&
BRI, Tt —sapTEISTZRVIFOTH D | LFiEx
bNET, 2DOT, HRIKF, COFMMMRIL, M3+ ax+
b—y*p TEIST=RVB0ERDE D 72, y)DEE] 72
DET, APLLEZ LDV VWTTR, a—R&7T

FATRERIZZ S 720 £,
X 11: Fyp ECORM Y2 =x% +x + 1

4 10 1 12 13 14 i 16

plot_ec D 351 HAEEH T 52 LT, B2 HpTONGM

F 5 /JUAS 7 RR A RfgeS IREhE &
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MELDZLENTEET, pE b IV LRESLTAEL
X9, p=230%4H

3.3.7 fEMERD R DME (BREF,/ -3 )
FEHRORE L FERC, AR O ROINEZERLET,

plot_ec(1, 1, 23)

12: Fpy ETOMHMIRY? =23 +x +1

2 10 11 12 13 14 15 16 17 18 19 20 21 22

p =9973DIA -

F, MM ii#y? =x° + ax + b LD P, QOFIR=P+Q

BELUTFDOLITED D

P = (xp,¥p)s Q= (xg,¥0)s R=(xpyp)#H< L&,
xp=A—xp—1x,

Yr = A(xp — Xg) — ¥p

Z Z TMEL,
p:,tQ@ﬁ%e:)\:u
Xq — Xp
3x2+a
= QDK A=
P = QDI \ 2y
T 5,

plot_ec(1, 1, 9973)

XARIEROREFE U TN, 22 TOMAIFERIIET
FpllB 1 DMARSE 2 & W ) 2 LIRSS ETY, 5
=E 0 BIE, EEOE 0 E T < ARKICRT 5
DONTHTT,

3.3.8 EAMIICO-THD

Z ZCHEARMIC, AR EDOS DR LEEZITRo TR E
T (6,y)= Oy  =x3+x+1LEDOETT, ZOREG
EHFHTET, Fpa ETOD+(0,1)=6+6G =265 L
F7

13: Fogys L TOFEMEh#RY? = x3 +x + 1

WBTL X 90, FEMEiERE S 5 Blc, FHTH g

b EHA, IKBETLEUTOLI REHERH D £

7.

o LUOLUDEEER-~TWD

® y=0LORERNT, y=LaBA THIFNC A
LTS

® PR RIRE A RIS TV D

i RERRERTT, WREMCHET 2 EREEML TOES,
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0,1)+(0,1) =G +G =26D75 :
ETANEFHET S,
FUARIEOR LEZOT, [P=QDR| IZY%T 2,
)\=3xi;a=3.20f:-1=%=2‘1=223‘2m0d23=12
GEBDFE I IE 7 = ~—D/NEEAEFIH L)

xg =A% —xp—xy=122-0-0
23R HFHEMERIL, 23 TEHI 72K/ DT,

=144 mod23 =6
Yr=A(xp—xg) —yp =12(0—6) — 1
=12-17-1

=203 mod 23 = 19
%26 = (0,1) + (0,1) = (6,19)

B DEE A ec_double WO RBICE L DT TR ST
AZTHEUTOE IR T,

#F p LD yr2=x"3+ax+b TD p, a, b
p,a,b=231,1
G=(0,1)
def inv(n, p):
return pow(n, p-2, p)
def ec_double(A):
1=(((3 * Al0] **2) + a) * inv(2*Al1], p)) % p
x=(1**2-A[0] - Al0D) % p
y=0*(Al0] - -Al1D) % p




return x, y
G2=ec_double(G)
print(G2) # (6, 19)

SERE 29 4RBE CITP 7 4 —F A /JUAS 7 R/X0 2 REFFES

COEICLTRELTTER26=(619DCH 9 —EGxE
RLT3CEESTREL LD, AEITR LSO LA
DT, ec_add &V BEEAEY £9°,

def ec_add(A, B):
1= ((B[1] - A[1]) * inv(BI0] -
x=(1**2-B[0] - Al0D) % p
y=Q0*QAl0] -x -Al1D) % p
return x, y

G3 =ec_add(G2, G)

print(G3) # (3, 13)

Al0], p) % p

TEEAICRVELGEE LTV & BT~ EFEH
Mt EoRABNET, BEOBRETE RV TR,
Python @ ecdsa 74 77 U affioTRILZ L% L ThE
T TTIC EAEBE A > TR L7226 L 36 DRELIC S 72
nEJ,

from ecdsa.ellipticcurve import CurveFp, Point
#F p ED yr2=x"3+ax+b OFEIETD p, a, b
p,a,b=231,1
¢ = CurveFp(p,a,b)
#G % c Logi0,)ET2
G = Point(c, 0, 1)
current = G
for i in range(1,28):
print("{}G:¥t{}" format(i,current))

current = current + G

14: Fps - COREMMMY? = x3 +x + 1

21G 12G 23G

11G 13G 4G

222G

25G.

17G 15G 224G

19G

220G 26G 10G

7G 116G 5G

14G
2 bl

339 5B LEDEDRA N T —1IE
ZOEIICHECEARIE L TELNDEE AT T—BR L

1 12 13 14 15 16 17 18 19 20 21 22

W, AN TSR RO DEI R AR TR LSV E
—g"O
AH T —EH

dG=G+-+G
AL
afl

dGDJERE 2 BARIIZSR O B 120D ik E LT, @l v 12,
GNDHAX— R LTGaRI—1EE L TV FEANRFERH
nET,

ZOTRT T AOFATRERIIUT O L I £7,
£ 1 GERLEDYE MR

AN T —fER (ARG

dG=G+-+G
af

=G+G+-+G
d—1 {§

=26G+G+ - +G
T - T7
a-2 f#

=d-1)G+G

1G: 0,1)
2G: (6,19)
3G: (3,13)
(W)
23G: (18,20)
24G: (13,7)
25G: (3,10)
26G: (6,4)
27G: (0,22)
INZEEFEICTay h 5L 14 DL S ET, K

12 LRI 7T 70356 E LT,

COLICHERFRET ) OTIE AL, bo EEHEMITK
HHZLIETERVDTL X 2D

3310 RAS—EEOERIE (VN1 F 1K)

EHEN, CES220nL LREEALN, bo BRI
HETLHT NI XLE LTS FIVEERNLET, DL

Tix, 2D 7 —fEREHWC TR Lo SPEdET DT
JIECT,
2K T —(EE (N4 F V)

o 2 T—dD 2 EHFEIE (1,dy_y -,
fi: d =1290#54+(1,0,0,0,0,0,0,1)
® B dTH8%5PLTD

di,do) T2
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Q<P
i=n—-2,n-3,-,1,00C6 LCLL N %479
2-1: Q=2x0Q
2-2:d;=172512Q < Q+P

3. QEFIT

A

ZHET e ST ATRIEFNRDOMNDLT VG LitER A,
Z 2T TV B REEL ec_double & ec_add %, 3.3.8 TIE
mLZbDTY,

def binary_method(P, d):
Q=P
bin_str = format(d, 'b") # d > " iER LT LT
for bit in bin_str[1:]:
Q = ec_double(Q)
if bit =="1" Q = ec_add(Q, P)

return Q

COBEEMEST23GEFAELTHELELY, £ 1426V
W2 14 705, 23GH3 (18,200 Th D Z &b > TWET,
binary_method Z{f~> CTHIE UkERBZESNE T,

G23 = binary_method(G,23)
print(G23) # (18, 20)

15: 23GH V&7V RD D

N

50

G

331 RAS—RBRICLRELGHES

AT —EROTEL LT, JHEEICREZZE LEGbE TN
(A 72050 &, =M TRLF U] 20 LEL
T2o L3L, SAF VIEEARYICHFENLROTL LI M ?
ZD20% KRB L LD HLWNEREIGENRHDHDT
Lo, atFEZRE LTELTARAET,

(d— 161 5dG a7 H -ec.add % fi A

SFD, dG FTEDETIT,

ec_double % 1 [7], ec_add % (d — 2)[Ef 5,

ec_double & ec_add OFFHEENFFRE LT 5 &
FI RO =d -1

ANAF VB, dE ZEETERI LM T EIZFIE 2-1 &
FE 2-2 #4772 > CWET, £z, H5FmE HEETEL
725 A O ITMlog, nic 72 B Z L ZFIA L £,

NAFVEOFHEER :
FJIE 2-1 @ ec_double 1T T FEITEHN D

FNE 2-2 @ ec_add li%@ﬁﬁ%“(“%ﬁéhé

ec_double & ec_add OFHHENFRRE &5 &,
N T Y WEDFEE = (1405)x [do " TOHER)
tHEHTFES, 22T
Ao “ K TOHEK = log, d
DT,
N T Y EDFIE A = 1.5l0g, d
X TBBIEZSE LV
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[FAt2 5] OHEER :
G/ 526 %35 ec_double % i ]
267 536G %G1 -ec.add &M
367 H4GH I H -ec_.add &1

d—1-15log, d T, EHLHNRKRENDTLLIM? YT
TEFONTHRLET, &AIID I BIEVWBAICRZ F
—§*7)§...
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rnEndé, dGizi v £,
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3.5 EMABR LD RO
EZAT AR EDOSEPER LADE TN & o)
PEXJERENELWVEANHB LET, Zhixz-PL L, —PIC
SHIPERE LR ERRREAOLEERLET, 758, I
R oo e LRI LA F ORRISKIE L3,
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r{E
ZORRIZIP = 08725 X O ek h o AR A TPD ST EK
EEWET, MM RIS O D A SN e S E S e
D& D BR=AE AL U FCERDET,
CZETRTERL, THRETOMANER = T2 0T —1%
B TR Abopdiud, MMl & - 7w 5 5 (F8
Mih# ElGamal) X°, &4 (ECDSA) O7 /LI Y X L%
BAOCHELTADZ ENAREICRY T, ZnH0T L
Y RANZDONWT, FE L < I TRE M R 5 A (8]0 THF
Ham MR (97 L& TBBITEE N,
3.6 Ev baq vitEbh 2EMHEROD/ISA—4
By b a A K EENAEERATATZERT (NIST) 233 E L
72 secp256k1 &\ S FEM KR & EH A L TunhET, B
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HIRIAF, DS
p=2256_232_29_28_27_26_24_1
M HisR O H R
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yi=x3+7
AN T —EDR—REA b

G = (Gy, Gy)
G, =5506626302227734366957871889516853432625060
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(#AFEAN DR #]

< IT 2 F 2 BRI C & -G +— 7 LR B3, =87 A5 DR
THIENTELD, BRICAFNTE LEWET, BEE (TEEET) I, FICER#
L2 HANEBIOIR D M A NI L EZ FT (PM S K)

T 2y a PVEBROTEHNBICET D Z ENDRL, BEHNE LR Y THDLR
BT LT, T2, BERES O T o 22RO HNAD T, HEmIcEESE LTV
RNEHEL WS UE LS (ITS M)

(REZERTS)
A ERT AL O LE L, BUE EX 2 U T A THFELE LR, D0onT

Vor—a AUy VA RNFEDIZRoTLENE LT,
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cE=) —F—FZEHLELE, TOOLEZ) FE, H4FICR->TLEIDT, OO
THEIBER LR TOOIKREMT D9 E L) X5 eEBE2HWE Lz, (ITS
K %)

cROOENDLOVBFEIC L > TED L9 2 &TH, FAUT ITS(SC) TT N, KD bHND
DIEHL T HMT) 720 F b m#ETHRECE L, BF¥EE Ty h~x—V
¥ —EToTWNDHE, EHILTHYR—VAV NOEFETE—NLLEBE LRI DT,
TRFECROONDAF NV EZFR L TPET L ENRFLLENE L, (TS MIK)

!

RBABEDETEEEZ/ VO TIVORE]

CRAFEOEFEHEZOV UV ERG L, BRI TV LEHEFTELIESTT L 51
LE L7e, BEAAMHETARERICR ST LE I DITE THIEERDOT, HIZIX, 2.6 A%
NWREET =7 — k] TiX, AFVEEZLIC, FHE1INFEE2EHEL, LD
DT, LFD X ) IZiik%E LE LT,

(i 1 Tk, OO% Lz, FEiE2 Tk, OO% L7, ) (ITS KK)
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WNEE - /N IRME

[AREHH]

MBI —T 4 —T 4 Bk Nt 2 —K REEZ (ITA)

EKELIER S AT 2RSS WRIYAR (ITA)

[HEEE v o it]

HE—T 4 —TA A 7T72=yh HEVAT LG ITTSAAG GL KEAK 27 (PM)

(o T7Fa=yh FIurTr—bbrZ— A=Y G AN—Y'T FH =T & ((PM)

EYR A=y N AR =T AT LG ITVATALG KHT TL AR #35E(PM)

AT Ta=yh AT N AT7T73N T G GL i AR (ITS (NW))

BIMS=yb T V=TI KRG MHTT FMRE A —HEATS(NW))

A 77a=yh FIvTr—btrF— FyhU—2G HRE EH KEITS(NW))

A T7Ta=yh Av77-vFa) T AR EHRESR G B RS EFR T 24 KEF Il (ITS(SC))

AT Ta=yh AvTT-YF) T4 AER vF) T4 EAEG SOTC TL H i =5 (ITS(SC))

EVRAL= YR VY RRYATAE AVA—Fy M-t A G-t 2BARE T TL Af% H:—EF(ITS(SC))

A2 TTa=yh AVTT R TR IE RIS G BEIENF T HMRE =i R T

(TS (SC))

) CL:/—7Y—% TL: F—hU—H

= | | e T | = =
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NRTV w7779 ROFEBRAICHEI 2y T —2 OFRE & XK

BH X7
BHE—F 4 —TA

[HE2E]

B¥ERY P = PNEFEDORH 2 M2 TV D,

SaaS (Software as a Service) | ZfSFEINAH/NT Y w7 7 5% RH—E Z2OF FTLRIZEE,
ALV FITXy PNTHEEN TV RN T 74 v IR, EZ—Fy hATEHLTWA, 2%y
V=27 ODEAER O THREITNL S0 H ) | BEFR Yy B U =27 IS MR E2ATH 2 REE TS
TU w75 ROFMMEIED D & B 27 ARNEEMEIET S, VAR ZNIEFITHEL
RHEDEPR T TNMIORNEZ ERDH D,

AL T, A28 —%y b EOSTY v 7255 RERKIICRAT BB, SHROEEN
BT 2EICOW T T 5 &I, ZORNGBIZ DWW TR T 5,

F—U— K (RTUvIITYR, A F—%y b, ADC, %/ 87 ¢ G

1. XTI

KRV AT LENRT Y v 7570 RABITT HEENREMICHEZ TBY, A 7%y b
THUERENTWE R T 7 4w I BRA v H—2y PNRIBLTWD, KRS RAT AERT Y w77
U R~BATT 2%, AV F =%y FEWIIER Y U — 2 OEERNR T AT AOBERE
D—H LR DlD, A F =y VAT AO—BEBREBIRITUIR L2, ZOHE, <t
JISLZRT IR DRy NT— 7 OFEANRKEL 3T T2oH0 | bR a7V E F1E
ffxy NU—27 ETRT Vw2 770 REFMATD L. K A7 ARRNMELT S, iy
AT LD VAR APIFFIZEL 20 EFICIHE ST THOEND T T DT h % w]
REMER D D,

BONCHE Z TR b7 0 e LT, A v ¥ —3 v MNERO AT AR CTH 5, 2017
8 HIZEE Z o7-, K Google fEDIVEEI A2 LB A X —F v FOBEEEZLED, A X —
Xy MEERICESR Yy N =7 EEITEFICREL T0D, ¥ —Xy MIAtETO=a L |
02— /LR RARERET 62 <, L VDR Yy T —27 Tidkewn, T xIi2, BTG
HR 2 #PH CrI M Z m o D kR % & B e 6720,

H ) —OOFEE L TEXRFIUERSR0DIE, A V¥ —Fy h~RHTOIRERNT 7 1 v
I ~OXIETH D, Z ORI LT bR AITORVIRAET, 7Y v 7 7 70 ROKRKF]
RAEBIET D& YU AT LD LT, MOEK T AT A~EELE X TLEIBRER D,
IHLHIZOWNTH, BIROXy NU—7 hFRa v —ltt bbb Z &<, FRNCHREZHELD
WERND D,

AL TIE, ZO200BBIIONT, NEZUIT S & & bic, EERE X DRISKITON
TRELT D,
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2. AVE—xy NeFIRTHEORE

AR TN T Y v 7 7 50 REFIATOBRICERBLEL 2D, 4 F—%y MERO
AR, A2 =Ry bANRITARE N T 7 4 v 7 ~OXHER] O 2 DOFEBIZHONT,
ENENNEZHIT D,

2. 1 AvF—Xv MEgO T FHERER

K@ AT LOBERKEE LA 2 —%y NERIAT LB A2 —3y MERO AN
WEARITEDL N B X DETH D, VKL LRI, AV F—Fy hElhOETHRY hU—7
XHRETIZAR W, A F =%y MIISP (f v Z—F v b —E R T a1 & —) PHEET L xR
v NT—=J7 DEAEKRTHY, HrOFy hT—27 13— BENRGF L, EETDLIRy hT—F VR
TATHDLLU L, BRI A, FEIRFICEDZ XY NT—27OERIFRLTERIZIE R B0,
ZOWRNERER D, A =3y MEBERKEO—HE LTHHT S, Ivvarr7 Ty
TNTe Y AT WE, A U H—F» MERiE D ISP NERREIET S 2 E248E L, Fanax®
iU THBMNERD D,

2017 4 8 H 25 HIZ, Xk Google fLDOEHEI AZL Y | A ¥ —F v NEEREEZIAATEEG
FEENRFAEL, &V DITHAREND ISP IRE REELZ T, AAOKFETm A% (OCN,
KDDI) Tty U —27[ENBAEL, JREHAR, RIS R ENEELZ T L0, 2EE
DRy NU—27 STV hot-, (F15R) (1]

#£1 2017 8H2 HIRAE LEER NI VDO—E

Web %1 5 LR ] EENE
JR R HAK 12 B 30 75 tH E/3A )L Suica, Web 1 MZD72n DIz UKEE
RS 12 Ff 30 /0tH 07 LS5 RI
—HE TIPS AFLA SR LS 50k
(rY=h 12 Ff 30 /0tH Web %A FHE TE W ESL
GMO 7 V v 7 Gk 12 Ff 30 /0tH =R/ VA BT ANY) ')
SB %% A Wrise9Ilo 7 7 & 2 L B U VR
U SASRTT 12 B 30 4ytE 0y A TERNES
Tx ity MIYT PN D =/ GV TS e/ 7}

FH (201748 A 26 H). >k Google #:3MEHE I A& GRO THIEAAT o 7203, 1EZE I A DOFEM
RAFIZONTIHARIN TRV, ZOX I, —REOEEI AR, AREEHEOLR v
U—JEEIZORP->TLEIZ DD, o, HRHKETRTH, A% —xv M EIZBW
TZDXHRBEEENEEL TOAHEITHR L TOR R, (2]

ZOEIRRIMDA H—Fy MR LT, A & —Fy MNEREO A% ED 2 5R 25
ZERMATHY, A THISTELFPHCTHIRT L2 2 ENEETH D,




SERE 29 4RBE CITP 7 4 —F A /JUAS 7 R/X0 2 REFFES

2. 2 AVE—FXY MATRKENT T 4 v 7 ~DO%E

L) —ODOFETHLA X —Fy NATKENT 7 4 v 7 ~OXIGE, TV w7 7T7T R
EAKICRIRAT 5 Z L THIEICRAET 2HETH Y | UG TE T A EEITDRnE Bbid,
INETOM A 2 —Fy NEROILEIX, A Z—Fy N OB A > Na 1 Py
WCERIELIERERTHD, ZOFEEZMDZ L TA X —y MNalF 7 7 4 v 7 OEENR
BHI8 D, Flo, 77 AT Ur—/b, TrFHh—s ZOMIGHRFRIEEDOEX 2 7 4
WL W oTo, A U F—3y MERFFICRHAT 288 % 1 ANCERNT 22 T, I A= X
b, BXOEHAa A FOHIRIZH 2R3 %, ZOWERD 1BEFROA 7 —F v N EEERE
ERIRWIREETRED T 7 4 v I A o Z—Xxy b~ LTcG . BEANORERREET D
Y AWIRE SR

HoRIZEXONAMEE LTIX, N7 74y 7 EOEINIMED VAR ZADETH D, =
DORFEDIRKIL, A & —%y MEGRHIZRBAT 288 (Ted o —n 7747 U4 —L7R
E). b LLIEA v Z—F v MEREIROWTIODBERERA & 72> TS Z En% <, BEfFY
AT AL EDTHELZITTCLEY, (K128

ficEZ SN E LT, A X —Fy bETE Y > a VEOBEMA, 7 URKEFIALT
WO AT ANBEEEZRITT N5, 201, By v a VB HIZONT, ki
IZEB VAT LDV AR ARELL TOHE | FIHEDPLDOEFICL > TR I Vol —2
NE, Flo, MUNKE L o724, TCP/AP BAHE D /T A — & O—IZ R KN EA TV D

728 BRI OSSR D 2 B,
R S—Hts5—
A>T b L grqr JoFs

FRXIHY—R TPATI+—ILD
AR SR

| A25— Ry MERERD P

TERER ST

= =
1> bRV &

B 1 fEkRD IBEFDA 7 —x v MM

P WIS LRSI L, BT S D 2SR S, EOL 5 RFBISR BN, AT S b
F77 4y, Byia VBORREEZIToT BT, MREBLOLERDH D,

B
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3. RE~ORSFHE

AT TR~ [ & =2y MO RTAMERER) . T Z—%y b~RET O KRENT 7 4
v 7 O3] D 2 DOOFEITH T D RIEFIEICONTRICE LD D, (25
EHHDMEITONTHRIGOWNE LTE, 42—y MEROILEAL, 177V 7r—
Va T L OREEHIE] . T F =Ry MEREBRO X v 80T o FH) LW EFTRIGE2AT
5T &I B,

IS D 3ODRIESTIEICTOWNT, FESNEIZHAT 5,

F2 XIEHEEBREICHT 53R

PRI D 2R
No w7 A A —Fy MNEE | A X —Fy RATRE HARH 7204 5
O R] A P NT T 4y 7 SDRG
1 [ A =%y ME| A =%y MR | AMABICE DA MLx | [FHETE 2880 ISP~
felElRR D TLRAL DA} ] L v 7 OFERI T5
2 | TFVr—var | FTTAREROE | N7 T v DEICE | ADC HOMSEHWT, T
Z & ORFFE I B A 2 R T b HARRVFy ZEFOa | U r—ya s IR,
> ha— PERiARE 2 hr—d 5
3 | A F—y " E| T aT T 4 TR | MRRT —FICESKEY | 7TV r—varTED T
FEIEIHR D F v /X2 | IGIT X 2 BRE ORI | ZebEan R by Ty w By va VU BEE
T4 EH By ik HIHNZEUS - 2T %

3. 1 Av&#—Xvy MEGEROTLRIL

HINEHDRENL VR E 2 D0, A ¥ —F v MNalREEEER L, BROTTELEFT
ZENMBEERD, 2H9THILT, I T4y OARSBIAAREL RV 1 AFNC T 7 4
v I WEPTHZEEEMETE D, A ¥ —F v MNafRZ BRI D E%, #EkiT 5 ISP ki T
HHIZ 3T HZ & T, EBICMENKRELS 2D, 2L, AU F—3y MEBROIILEEZIT
eI, A BNDFETA o F—%y MEREFRORY 2T 21T O MERHY . Xy NT—7
BREHDNEMEC b, FNUAEINLTHO NI TN E N2 Ay vy H D70, T
LR E R TTCT A E L EEILR D,

F o, BT 2 ISP 2D ZBEOHW IO —2 & LTIk, 2. 1HTHRAZBERED LD
7. REND TS L EER LI BEHERR L > TV D%, ISP O Y ~fRT T IV, Bk
2, T v #—3y MRREBRZANLEBERFEORAEI M A, L TIZED X 5 extR a2 1T
STVETN? ] LWV IER%E ISP O Y A~FF 2T £ OEIE O 2RI EHZ 325 &
I HELBEZ B,
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3. 2 TV —varlloREHE

TFV = ar DRI SO, BRO X — oy MERIRIBR A 0T DR EAT O
CELHEEIRD, ZOMREATHIIZOITIE, T 74 v 7ok, $bbT 7Y r— s
YIZEIL N T Ty 7 O EIET 21E¥ A2 1T o7 T, ADC (Application Delivery
Controller) 2Dz HWC, 77V r—ra v @BOT—XIZk-> T, BERKERET D L
WO TSN E L 70D, NI 7 4y JRNZT A o F =3y MERRKEEZa L he—LT 5
ZET, A=y MNAFICKRE N7 7 4 v 7 Z2REIELBEIZONTL, BH OBE R
BT a2 A N ASHE, A F =y MEGRHIAR MRy 7 ERDBA M e b Lt
2. N7 4 v 2 OERIZE DV AR AR TR ELRWIERE T 5, (M2 3/)
ZOMEITMAT, M7 74 v 7 OFHIEZITO 2L b A TH D, FHOMERNLEL 72
L5, ERERND N T 7 4 v 7R B L OEOMEREE H 5 UDHHE L TWhiuE, KE
T AREEBNT 7 4 v V7 IHEFRAEIV Y THZ T, RbEBEISELEFONT 7 4 v
PARFET D & W Tt s b B D,

IO OXRIT, MBHICHEEEL TWD Z ENEHEBETHDH, WG OREIZONTE ZIX,

=

MBRDOVAT DMAAREE LAY | BEHILOBRD - 72551, REANRFICEDETREE

ERMEIZRD, o< RE LTEFRGABEORED, VAT ABRHESNTWAIZH D5
TR OREDE S TWAEE R BiX, T2 EERCEIR 2R L CTWATEITORTETH 5D,
ZDXEHI7RT LTV I, EMARME, REDRE LNEEL D,

.....................................................

; Tt
A —Fwy N L TrAT  TOFS
Y o DA=)L H—)(
[ [ ] |

ADC
(Application Deliviery Controller)

’RTYvHH5IR~DEEIE
FOaxi Y —iR J7A(TI+—I%E

AN
RAKREE, MROAA—Fok BERAIWAN

EHRORZER R

b UTS)

22 ZSVAN

K2 ADCZHAWE I 74y ary ha—i
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3. 3 ArvF—XRy MEREIROF v 30T 1 FH

Xy MU= MRET—% (F774 v 78 ByivalHnd) 2REMICREEL, 7rn7 2
T A TRIIEERD Z IR DEFEORKRYIL, BEIOXR Yy MU — 7 M7 — Z IS ER
PR 21T 9 2 L b EETH D,

EOVAT LN, EZolfiEy, EORERHALTCWLINEIEL, N T 7 4 v 7 At T
L2 ENEMEIRAIE LR, ZZETOMSEFEMETIT) Z LIIRN#ETH 5, HADAT
v 7 ELTIE, BEFOxy MU — 7B THUG T& 5 MIB (Management Information Base)
EHROFHT, *y NT—IHET —F 2 EHMICEG L, BEOT7T— X 2HETEHLHICL
Tz EnTENET I TH S,

FEDFy NU— 7 CThiuX, BfEF7T 25 TCP A—ME&EFIT LI, *y NU—7HRET —
G TELWELH LD, U TLHRy MU—7H#0 MIB F#a A L, BEAFOMRE
TEY AT MMIBET 52 LT, HEBIZHIGT 22 ERARETH D,

ERNC Ry NI =T WRET — 2 ZWETH LT, XR—RAT A &7 B R RFORIE A B E
THETHZ LN TED, £z, REIIWMID N7 70 v 78, By va U BREBEZ, EHMN
1T — 2 DWERZATV, RETHIITHE DT & OIS 2 B L v,

ARETIE, o7 —xy MO TR, T2 =%y hNRHTOREN T 7 4
JSORIG] L) 2 08BEHICK LT, [ & —3y MERERE O HMERER) . (770 r—
a T LEOREHIEL, T4 F =2y MERRERO X v T 4 B L) 3 ODRIRANE
WAL T&E 7, ZNHO—#HOXHRIT, —Exs L7z bbb Tidk < EMRICHRANED
. RELZITO 2 bHELRD,

4. L ¥

KL TIE, N7V w7770 ROKEHMAZBET DBRICEENLEL DKy NT—T7 D
M, BIXOZEOXINFIEIZOW TR EZIT> TE T,

N7 Y 77T 0 ROFRIERITHED, Ry U — 7 8REHZRADD RET RISk Tw
D0, ROSHR TV D RIEIID 2, ZIVUIBEFEY AT AL 52 1002 L A RBRICE 2|
10 ELL EBENCREI LRy P U —2 R BE O —2 R 5 MR L, ¥Ry U — 27 OBRAR
RRELEFIEFLICLTEEMETH D,

L)L, F 774 v 70NN, REKEDLAIELTWDLS, BERY NU—7 ZRAMIC
RETLSMC, FIAE R TSR 2B IIR SO0 520, fy hT—27 D hRa P—%
BT &, BFV AT ANKEREEBLHEZDRERICOBRNDL R D72, BEEAIRIEIC2 D
NHETHHN, BN AT AEAFEEBE LT-BITREHZIT) 2 & T, VAT AMll~Df
BEFNNRCTLHZ LT TED, ZOMEET YU AL, —HBEEANTZEICLY, FIF
FliEEDOENT Yy N — 7 BEOHEZ HIE T XE Th 5,

INFEFETOFRy NI V=T1%, @A 7702 V=7 L L THHR— MRIZHEL.
REFERIINDZ EIZID R L IITEI R, BUED VAT AIRy V=772 L TIEEZA LR
FTLVUVRATLAORE T 0 Yz MIBWTEERERZ RT3 L b7 < v, AT (N TARE
KRB Y I T—F L VS RN OTERICOWTH, Fy hU—7 OFHEMEICETFT 5 & 2 AR
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REWERDbNh, Xy MV =72 V=TOHHFET, FTETILLLIRoTW ETRIND,
BB, TP bRy P =7 2 V2T RFEEREZAF NI ONTEZTHIZ, SDN
(Software Designed Network) <>, API (Application Programming Interface) %%/ L 7= %
v N — 7 BEEROEREHR EOERKIZLY  Ta s T I U T ERNEEICR S Z LT A

BITLMTHLN, b T 74 v 7 DRNUBRELSLEDY, A F—F v b LTl A > ~7

Xy FOENIEEASH L LTNDES, —EEICBNTYH, ISPFEETORY NT—7 =Y
STRFFO TN L7, A v ¥ =Ry M—T 4 VI EORBOER/BEEIRD LEZ D,
ZOX SRR O=—XE R AL FEAHIY . EOFMIZ, ED X5 ke BEIFEITE D
MEVSTEEIEIZONT S, 2 b D IT BETEMLEICZR->TL 5 EEI,

oLk
EEZAN
Bm K& (CITPRREFE = : 16006338)
MAStHPE—FT 4 —T A
B AT LORZE, R, BEO T Y=/ MIEE, BEIZ ISR
T U — 7 OFEEERM A,
BRSNS (R hU—2Z X2 VT4, ITH—E R —T %)
B 3k

[1]http://d.hatena.ne.jp/Kango/20170825/1503655538

[2] http://www.geekpage.jp/blog/?id=2017-9-13-1

[8] BGP IZ L% N A A AR HIE OB &Rk - BEEFE] & xR

[4] PRk 29 4F 8 AITHAE LT KB A v Z — 2w MNEIREIZE T 2 MiEms

[6] chECToFBIIHBTLIAL! 777 FEEROBEBAOEESR Y b LT 2017/09/26
businessnetwork.jp

[6]CITP MIEEATEH L7z IT AMOBER ~#A~— MMhad R 5 FEEAEINE
AR~

[(71V 7 bosv 7 (IT #HE) ONFEKIZHONT
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ITSS LNIVHIENSDRREED
iCD & PBL Z5AL = IT KithEETHAROBIEE

PR GHERST T O AT AR E E Lz T
=B
cHBARDOY T b =T EROAMERIL 2002 EIC IT AF/EERE (1TSS RNFEEREIND E
T, IuV T IV EEEH A% 0JT (On—the—Job Training) TH/3—32% L9 I
KRR BE N2 S TE T,
« KF Sler MFICIES LT ITSS IZREFEEZHFLIZHEAREALLER, /IO Y 7 vy =T
N ARG A DO S IXEMEE E ORHEAZERICEAZNIAE L TRBY, BIETH
BRI M BERBE ST RWEHERI S D,
- HHR TR TH LA TH ITSS BALEBICE ) LI ZE LEA L TE A (CPSS?)
[ A~VHIE DTS D3O FRRY 2R SO0 MM LHIE 72 E 2 EVE RN @ £ B o Tz,
< 2T TAMERO UL ) & UCTHBET 5 72 OICBUGHETH 2 .0 & L7z CPSS ekiT
TVl NERRSEIECEVRRNERBI o T&, TINORXTELHEL K
SToSmtEE ST 5,

1. BERDOITHE

HARD IT PEEIZFE LW RGEHR T HE SBR[ 2 b8 7o o BRI Ot F 18 &
Do 1992 46 H 6 HICBIERBARF I ET0H# D THARD Y 7 MMEdiiE HHHBERED
VE] WO RFETCTREENENTH D,

s HARD > 7 N x TERDEEITRMCRLEL PC F7EDXEDHEH 2 EHLUEIT

OJT IZFH 2 72703, 4T H ARG G5 67200 SHENNIZ MR D H K75 X058 B R F il F

GEDPUEDBLIREDTH S,

« HARDKF TITEFHI R 2 > B2 — F P HR GISHE G > TR,

c COUMT FPHFE L J= 2 — K F— A 2 K FDN 7 Y —Fp2 T HAD IT R FHIEE L

DIALFED Y 7 Pz T HITRPEDIEID Y 7 |7z TN XD E TR

AL D 7t X L

FRIEPFESEA L 2002 2 IT 7m 7 =y va FAVAMEREZ BN E Lz 1TSS 2 A [2],
DABER T STer &2 HLNZ 1TSS DEADBHEATZR ITEERRE L TIX28%IZEE->TND,
) A0% DAEZENZOEM & LT TITSS AEMADOEE & RG] 225 Tnb[3], ST BV
ARACKVRELIZAARD Y 7 by = TFEHEIL, KFSler & ~ v I rath, i
MILfREZT Y Ny —235 N BEMEs R s cEiz[l], £, =2 —VPeEDLE
WP DAL ITEBOT U Y —2MexkiEDT, 29 LTSt/ oy 7 ho =
TN AT, ISR OBAFEORST « BEEE N PO LR | KRF Sler Z R ODITELNTE
ITSS CIHEBHRNBE DR ST-OTH 5,

TRHES—7 =74 AMBAREL¥— LAHEH
i1 Ak CITP

1) Information Technology Skill Standard

2) Chuden CTI Professioinal Skill Standard
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2. PEY—TFT1—T7ALICEBTI3AFNVIEEEADEE

BEAEIZR DT B 2006 FITAESM Y — B A& O TTSS B2Wr CHf R O L~ULiig 2 Bl dh
L=y, FEH (VAT AMRSE, ITER) L OX v v 7ENOIERANN > T\, Z0
728 2010 FE LV IRBOREBICEDBAAFIVIESE (FIIR CPSS) #1ER LiEM L C& /-
N, ZTHHBGOIEREBERITEE 2007, PSS # TEfiAOHENEDEL) L LT
BALEZZD, D2 L, DEVHBEDO LVHEENVIZH N EENTLEW, L2
WHERR DE g TR oTe, o, BGENnbT 5L TL-UVHIEDHAEA] & 272
SO R BERLRM LUHIER E2HREEEEHGONRIRoTLEST, £DD,
2015 FEDBE N A HIC L HREBREOEb 2 e LI-EMe Y a VoK ELHIC, TAMRE
ROBRMLEHEA) & L COMETMCPSS ORET Y =7 MBI LTIZ, Y a ViER
MBI Z AT ZDRZ AT ZFATTE HmE IT MM ELBR R EZ2dd TlRWH L, Bl
BHAMNE EEEFED T 3 FICEVRNER I R->T& e, TIMD R CTE AR LT
DFMMEE L FICERES 2,

3. CPSS DiR&E

(1) A NER--SREBSHRTE

FIRR CPSS 18135 D AR & BN AR T 2 720  RE & 2 ST KIE LT,
BHeT Vo 7 a_X—2la P IICREZREL, BGRAEKRESRTERETLLE V)
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