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@ AdellA] A 3L APss Re AYY F249 7P SHAE AAFY
A Hu AFE $Yshr] YA, FFAY A3 FAASNA YoM E ANS] Fo
2 Rzsjobet Aol WASE siokaly) A, 1Elx AR AU)AE B Ao 9l
o} FE Sxe) W g &Foln FYPY A WAL 91T AY FUL A o
Z93dth T olgd Y £F AWESL 3 ARY AR Eyoz Aty Y
Ha FF Ex B FIolat JusA %e ARAE AHHLE A9 ok ol AA
Hal Nl Agel 724 E4S 245y Boks @Ae FAEE 29 HEAY
A 33 B g AITe T2 B AR 580 b2 SHY Wsist Add 3
=wle) g3, J83 #Y AT §714 ABRAE v B A @rlFHoln @A
FQ BHolM QY $FS Avstedl 2 o] Utk B 4 ok 53, o2 Ao
g @AVt B@an Qg $2E FFshd Wt AN 27 A8 P
717 B AlZrel 28HE AW A 2 A4 AeMe) AS ol WYL WL F
=RA vehd 4 Aok

me)e) o9 FF) U s B AglelN e A PN LB5Ho AW Hu
2 A4 ARAEL ol JAFARL viEt BA T A AP} vl5E Roleke ©
&3 714 solA $YBTHLyneis, 2000). BE Ao maEtdE BAA sdelu +alH
Rd 52 o]g3la ujg s FFE 2] 9 =YL 71LoV|E AT 7|&e
PHES0] JUE ZEAHQY FASE U 72 2o} AQE s=wle] g3k s}
7ol ods] BERs RUHUE BE 2T £8 X szt Hsd A
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& gl ZuolN £8% 4 e AL gt

2 ATE oleid BN AL A S0 A% £F 2EWol AL Aun
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A 9] #4 Wsl, agn oo b 1Y @Y 28 5% 743 HH3 2do] A
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oMY A8 a7t ] TR At TR AddA "aR sk 1Y
AR FoE #F Aol ABYelA duh) SN ARl F9ETT B 4 ¢
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o2 FRZFA EoklAMe fHlAE A 7 FH(ubiquitous computing)olU FHIFHE A YE
$] A(ubiquitous network) T3} 2L FH|FAEAS Hi Ye A2 AREA 343 g
GAES =9shed AHE AvhEdT 9, 2002; FFHAFAATY, 2002 FAT
9}, 2003). 0)FHE A BR3Le FA= 19881 XeroxA} Palo Alto ATFAPARCE] 79
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IME GA|, odeyt =X EAse AL, ddd Re 558 71%5E Ef HAFHES
BelehA ol & U BTHe Bl RAckWeiser, 1991; Weiser, 1993).

vl spolA 9 HE olo] fulAEx AFHolHs AdS THNY 29L& FYF
ETH 9749 Z2=7t vf¥l(Friedemdnn Mattern) ‘U FE A HFR 7]go] LA
At 7PEAASLE Rolg FAE TGElE FE T AT ARE i@ty Za F3
WA ‘Many computers (mainframes) for everyone' Alt, A, ot u, o GLZEA], §

EE59 UEUl(The Internet of Things)o] T&3H= Aldl, $-27} 43+ ofF 22 AFEH
E2 71 A8 & & HER AL WA= (embedded computing), H.O|X] %A
s]ol(invisible computing) o}F ZE8 1, ARE RFAL A Yotk 222 Foljy I&
sk AFE Ad7E 2 ol At Qiok. oj¢h o] tige] I MM}t FAd
710G YEYZ, I8 AA oty A 7hsd Zuld 9o Ed o3t FEHE
FHAE2 AR Ve 8 Ao B ¥SE 7HAE Zo olA7x] ¥R X3}
A B FoAT oJZFA MY 8L /s stE2HA FEEFAN ok E8 93
TR Eol) AT A& o|Fd Aoz 7luEA L Yt

agy olgt 22 Ax7|E el Wl A B3I #4d i 9% vAA
2 AoE Busn ol 29std oy 2.

AR, AFE @70l 71€9 PC 7|¥te] 14 @F FHA olFo] §old Fui ¢L F
Aog W33t wel vhekd net HYA S seulA 2 Aojrh ¢4, Zutd dde H
T+ 29 FF0] vy &3l wek cpuel A sl A%E FHAH LA Hol 7|E
PCSt vl f=glojH oz +m 7)wte] nl9- AoFsA 4 Wl e IAE Ado

EA, vZ2913 @Ho] 7€ {4 7t FA st g WslE|ztel wel diele e
7144 2 724 2] tS oHYd & Juh FH AL Aoz {FA) ulstd
wiretapping®l] 93 7|94 &7t Lolsiy UITY FAH YEHZ §4L FiFez 24
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gslato] dEo| 7hedted AYstAl Hol wet A =& 2 729 AFL A8 FUt
g AozZ wad
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o2 B 7|4 HA EE o3 FoE fEHE J¥e W £3589 FAHE F I
2 AAsgen Arrsde £2: ARRs B A £ #3¥ Y ARRE B
Y d77|#es FEsIgeH UIT =90 B 371 8.8 ¥E2 /M43 vjd &4
SAZRY FEHe A dig AT 1§ 42T §F& 24 dE ARRIAFHY A
TR B o9 FHE F 28 Btk o w, AF 1§ dFRSFE Al
F 2 Ady, AT Bopo] A7 o Fo o8 ZREE AR AL
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o 28 o, v ReR FEU FEAYY §3 849 £208Y Fof oid 23
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(5= 2d yA))

O growth of UIT industry

UIT_demand(t) = UIT_demand(t - dt) + (UIT_growth_increment) * dt
INIT UIT_demand = 2000

INFLOWS:

UIT_growth_increment = gap_of UIT growth*growth DT of UIT

gap_of UIT_growth = total_potential _of UIT-UIT_demand

total_potential__of UIT = 100000

UIT_growth_pattern = UIT_growth_increment/UIT_demand

growth DT of UIT = GRAPH(TIME)

(2003, 0.0675), (2004, 0.0775), (2005, 0.11), (2006, 0.17), (2007, 0.345), (2008, 0.425), (2009,
0.445), (2010, 0.435), (2011, 0.42), (2012, 0.37)

O ISM demand of industry

ISIM_demand(t) = ISIM_demand(t - dt) + (ISIM_demand_increment) * dt
INIT ISIM_demand = 3755

INFLOWS:

ISIM_demand_increment = ISIM_demand*growth DT_of ISIM_demand

ISIM_demand_pattern = ISIM_demand_increment/ISIM_demand

growth DT_of ISIM_demand = GRAPH(TIME) ,

(2003, 0.495), (2004, 0.45), (2005, 0.41), (2006, 0.365), (2007, 0.32), (2008, 0.29), (2009
0.255), (2010, 0.23), (2011, 0.2), (2012, 0.135)

© ISM demand of research

ISR&DM_demand(t) = ISR&DM_demand(t - dt) + (ISRD_demand_increment) * dt
INIT ISR&DM_demand = 266

INFLOWS:

ISRD_demand_increment = ISR&DM_demand*growth_DT_of ISR&DM_demand
ISRD_demand_pattern = ISRD demand_increment/ISR&DM_demand

growth_DT_of ISR&DM_demand = GRAPH(TIME)

(2001, 0.38), (2002, 0.37), (2003, 0.33), (2004, 0.31), (2005, 0.29), (2007, 0.26), (2008, 0.21)
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(2009, 0.15), (2010, 0.09), (2011, 0.03)

O ISM supply
high_grade(t) = high_ grade(t - dt) + (advance_3 + entering4 - advance 4 - turnover4) * dt
INIT high__grade = 1500

INFLOWS:

advance_3 = middle_grade/advance_DT3

enteringd = grad_num_of _parttime_doctor

OUTFLOWS:

advance_4 = high__grade/advance_DT4

turnover4 = high_grade*turnover_fraction4

middle_grade(t) = middle_grade(t - dt) + (advance_2 + entering3 - advance 3 - turnover3) * dt
INIT middle_grade = 2000

INFLOWS:

advance_2 = primary_grade/advance_ DT2

entering3 = being_ISM

OUTFLOWS:

advance_3 = middle_grade/advance DT3

turnover3 = middle_grade*turnover_fraction3

primary_grade(t) = primary_grade(t - dt) + (advance_! + entering2 - advance_2 - turnover2) *
dt

INIT primary grade = 2500

INFLOWS:

advance_| = reserve/advance DT1

entering2 = (grad_num_of_univ+grad_num_of _master)*0.6
OUTFLOWS:

advance_2 = primary_grade/advance_ DT2

turnover2 = primary_grade*turnover_fraction2

reserve(t) = reserve(t - dt) + (entering_1 - advance 1 - turnoverl) * dt
INIT reserve = 1500

INFLOWS:

entering_1 = (grad_num_of_college+completion_of a_course)*0.5
OUTFLOWS:

advance_l = reserve/advance_DTI

turnover! = reserve*turnover_fractionl

specialist(t) = specialist(t - dt) + (advance_4 - retirement - turnover5) * dt
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INIT specialist = 500

INFLOWS:

advance_4 = high_grade/advance_DT4
~ OUTFLOWS:

retirement = specialist/retirement DT

turnover5 = specialist*turnover_fraction$

advance DT1 = 2

advance DT3 =3

advance_DT4 = 3

advance_ DT2 = 5§

retiement DT = 7

turnover_fraction! = GRAPH(gap_of demand_and_supply)

(0.00, 0.385), (100, 0.333), (200, 0.26), (300, 0.218), (400, 0.19), (500, 0.163), (600, 0.138),
(700, 0.113), (800, 0.0925), (900, 0.0675), (1000, 0.05)

turnover_fraction2 = GRAPH(gap_of demand_and_supply)

(0.00, 0.4), (100, 0.326), (200, 0.238), (300, 0.178), (400, 0.148), (500, 0.13), (600, 0.116),
(700, 0.094), (800, 0.076), (900, 0.06), (1000, 0.038)

turnover_fraction3 = GRAPH(gap_of demand_and_supply)

(0.00, 0.3), (100, 0.263), (200, 0.213), (300, 0.176), (400, 0.137), (500, 0.108), (600, 0.075),
(700, 0.057), (800, 0.0375), (900, 0.0255), (1000, 0.015)

turnover_fractiond = GRAPH(gap_of demand_and_supply)

(0.00, 0.1), (100, 0.0725), (200, 0.053), (300, 0.0425), (400, 0.035), (500, 0.028), (600, 0.022),
(700, 0.0155), (800, 0.01), (900, 0.0045), (1000, 0.0025)

turnover_fraction5 = GRAPH(gap_of demand_and_supply)

(0.00, 0.1), (100, 0.079), (200, 0.064), (300, 0.0545), (400, 0.044), (500, 0.034), (600, 0.026),
(700, 0.0195), (800, 0.0125), (900, 0.007), (1000, 0.00075)

© supply from private school

student_being in_private_school(t) =  student_being in_private schoolt - dt) +
(enrollment_into_a_course -

completion_of a_course) * dt

INIT student_being_in_private_school = 5742

INFLOWS:

enrollment_into_a_course = capacity per_a_course*num_of_private_school
OUTFLOWS:

completion_of a_course = (student_being_in_private_school/average_length_of_edu)
average length of edu = 1
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capacity_per_a_course = 50

num_of _private_school =

((DELAY (gap_of_demand_and_supply,open_decision_delay))*0.05)*policy_effect_on_private_scho
ol_supply

open_decision_delay = 1

policy_effect_on_private_school_supply = 1

© supply from transposition ITM

total ISM__from_ITM(t) = total ISM__from_ITM(t - dt) + (being_ISM) * dt
INIT total_ISM__from ITM = 8000

INFLOWS:

being_ISM = ((non_IS_of ITM*trans_rate)/the_peirod_of trans)
total_ITM(t) = total ITM(t - dt) + (inflow - outflow) * dt
INIT total_ITM = 690000

INFLOWS:

inflow = gap*growth_rate_of ITM

OUTFLOWS:

outflow = total ITM/the_period of ITM's_service

gap = saturation_point_of ITM-total ITM

growth_rate_of ITM = 0.1

non_IS of ITM = total ITM-total supply

policy_effect_on_trans rate = 1

saturation_point_of ITM = 1000000

the_peirod_of trans = 2

the_period_of__ITM's_service = 25

trans_delay = |

trans_rate =
GRAPH(DELAY(gap_of demand_and_supply,trans_delay)*policy_effect_on_trans_rate)

(0.00, 0.002), (2500, 0.005), (5000, 0.007), (7500, 0.009), (10000, 0.0099)

O supply from university

doctoral_student(t) = doctoral_student(t - dt) + (entry_doctor_ + entry_doctor_from_the others -
grad_num_of_fulltime_doctor - grad_num_of _parttime_doctor) * dt
INIT doctoral student = 179
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INFLOWS:

entry_doctor_ = (the_master's_course*application_ratio_of doctor)/grad_DT_of_master

entry_doctor_from_the others = doctor_entry_from_the_others

OUTFLOWS:

grad_num_of fulltime_doctor
doctoral_student/grad_DT_of doctor*rate_of applicant_of fulltime_doctor

grad_num_of _parttime_doctor
(doctoral_student*rate_of_applicant_of” fulltime_doctor)/grad_DT_of _doctor

student_of_college(t) = student_of college(t - dt) + (entry college - transfer_to__univ -
grad_num_of college) * dt

INIT student_of college = 800

INFLOWS:

entry_college = additional_capacity+current_capacity _of college

OUTFLOWS:

transfer to_univ = student_of college/grad DT _of college*application_ratio_of univ

grad_num_of_college = student_of college/grad DT _of college*(1-application_ratio_of_univ)

student_of_univ(t) = student of univ(t - dt) + (transfer to_univ - entry master
grad_num_of_univ) * dt

INIT student_of univ = 500

INFLOWS:

transfer to_ univ = student_of college/grad DT _of college*application_ratio_of univ

OUTFLOWS:

entry _master = student_of univ*application_ratio_of _master/grad_DT_of univ

grad_num_of_univ = student_of univ/grad_DT_of univ*(l-application_ratio_of _master)

the master's_course(t)y =  the master's course(t - dt) +  (entry__ master
entry_master_from_the_others - entry doctor_ - grad_num_of master) * dt

INIT the_master's_course = 300

INFLOWS:

entry _master = student_of univ*application_ratio_of _master/grad_DT_of univ
entry_master_from_the_others = master_entry from_the_others
OUTFLOWS:
entry_doctor_ = (the_master's_course*application_ratio_of doctor)/grad_DT_of_master
grad_num_of _master = the master's_course*(1-application_ratio_of doctor)/grad_DT_of master
additional_capacity

DELAY(gap_of demand_and_supply*0.01,decision_delay)*policy_effect_on_ college_supply
application_ratio_of doctor = 0.3
application_ratio_of_univ = 0.7
application_ratio_of _master = 0.1
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current_capacity _of college = 1200
decision_delay = 1
doctor_entry_from_the others
grad_DT _of doctor = 5
grad DT of master = 2
grad_DT_of_univ = 2
grad_DT_of college = 2
master_entry_from_the_others = DELAY(gap_of demand_and_supply*0.01,decision_delay)
policy_effect_on__college_supply = 0.5

rate_of applicant_of fulltime_doctor = 0.5

DELAY(gap_of demand and_supply*0.01,decision_delay)

O the supply demand gap

demand_of_high_grade = total ISM__demand*high_grade_ratio
demand_of_middle_grade = total ISM__demand*middle_grade_ratio
demand_of specialist = total ISM__demand*specialist_ratio
demand_of _reserve = total ISM__demand*reserve__ratio
deman_of_primary_grade = total ISM__demand*primary__ratio
gap_of demand_and_supply = (total_ISM__demand-total_supply)
gap_of high_grape = demand_of high grade-high grade
gap_of_middle_grade = demand_of middle_grade-middle_grade
gap_of specialist = demand_of specialist-specialist

gap_of _primary grade = deman_of primary_grade-primary_grade
gap_of reserve = demand_of _reserve-reserve ‘

high_grade ratio = 0.15

middle_grade_ratio = 0.35

primary _ratio = 0.2

reserve__ratio = 0.2

specialist_ratio = 0.1

total_supply = high__grade+middle_grade+primary_grade+reserve+specialist

O total demand for Information Security Manpower

total ISM__demand(t) = total ISM__demand(t - dt) + (increment_demand) * dt
INIT total ISM__demand = 10032 ’

INFLOWS:

increment_demand = ISM_gap*IS_incrementat DT

ISM_gap = ISM__saturation_point-total ISM__demand
ISM__saturation_point = (total ITM+UIT demand)*ratio_ISIT
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IS_incrementat DT = (ISIM_demand_pattern*ratio_ISI)+(ISRD_demand_pattern*ratio_ISRD)
ratio_ISI = ISIM_demand/(ISIM_demand+ISR&DM_demand)

ratio_ISIT = 0.1

ratio ISRD = I-ratio ISI



