(N -tier)

2.1.1 2.1.5
(JAVA programming language)
(UML)
(Application)
2.1.6
2.1.1 (N-Tier Architecture)
(Business Logic)

[2] (N-tier)

1) (user interface)

( rowser)

(wireless devices)

2) (Presentation logic)
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3
4) (services)
(name and directory service) (message service)
(transaction service) (mail service)
5) (Data layer) (Database server)
(HTML) ' (XML)
- - (Model-View-

Controller, MVC pattern)

212 (WEB SERVICES)
(2][3]
World Wide Web
[W3C]
(Binary Standard)
(Script)

(Plat form)



(Internet)

213

11

(JAVA 2 Enterprise Edition, J2EE)

Edition,J2EE)

(Enterprise

(J2EE

architecture)

(Application server)

(JAVA 2 Platform Enterprise

Application)

(specification)

(J2EE server)

(J2EE

applications)

(reused)
[21031[14]
(Application server)
(J2EE containers)
(Transactions) (Instance management)
(Persistence) (Security)
1 (Web container) -
(SERVLETS) (JSP, JAVA Server Page)
2) (EJB container) -
(EJB, Enterprise JAVA Bean)

(J2EE application client container) (J2EE

application clients)

2-1



(RMI-IIOP protocol, Remote Method Invocation Internet

Request Broker Protocol)

12

(HTTP protocol)

Inter Object

(Remote Procedure Call)

(WSDL) (method invocation)
3 ] ]
Gient E Acxi Loge E Data
I I
| o i a_—
HTTR(S) | s
QHTMIML ft Sl 15 % 1 Data
1 P 1
= = :
| 1
Il 1
| J "
: = = r_s_.w
i Zlal<|8le|2] i
Applet L 2|1z |5|9|E2 1R | o
| o o el @ 2 |
| o o 1
| I
| =
| I
| 1
ek E EJB Cortaner E
=}
| - Bere |
| L |
: | IND
| [ ]
i 2la|<lale |2 WS =
: 16) -2 = Q S E s : "——E
: : Oirectary Senvices
! S TTTT
: : Message Quee
2-1
( : )
(standard JAVA API) -
(JDBC) (IMS) (JTA) (JAF) (JNDI)
(JAVAMail) - (RMI-1IOP)
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1
[2104105]
(Server Side Programs)
(serviet
container) (HTTP servers)
2-2
|
|
|
http server
client
serviets
a ar | o
31N 2-2 uamannussuaiviana
(HTTP
request/response)
(UR L connection) /
(input/output streams)
(Serviets interface) javax.serviet package (implement

interface) 2-3



Public interface Serviet {

Public abstract void

Public abstract ServietConfig

Public abstract void

ServietException, IO Exception;

getServietinfo 0;

Public abstract String

Public abstract void destroy 0;

2-3

inito
(ServletConfig)

inito

inito

init 0

serviceO

SevletRequest

ServletResponse
request)
destroy 0
HTTP .civer)
service 0

destroy 0 destroy 0

service 0

init(ServietConfig) throws

getServietConfig

service(ServietRequest,

14

ServietException;
0;

ServietResponse) throws

()

" (instance)

(ServletException)
inito

(request)

serviceO
(HTTP request) -

(HTTP

(instance)
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? init()

(Data member)

getServletConfigO
null
getServletinfo 0 (string)
2.15 (EJB, Enterprise JAVA Bean Components)
[2][3][4][6] 2.0
(Session beans) (entity beans) (message driven
beans)

(Stateless) (State
full) 1 (session
synchronization)

(Bean managed
persistence) (container manage persistence)
’ (EJB components)
1 (Client Interfaces)
2
@
(Implements business logic methods) (remote interface)

) (Home interface) (methods)



3) (Remote interface)

(business methods)

(deployment)
2) (Environment  Information)
(Deployment descriptor) 0 (XML file)
(Application assemblers) (deployers)

2-4

BB L
)
i

T

Environment

information

L s
(O - L e p ?:‘.iﬁ'eféfv] Optoynan

Sescnpon

(Component Developer

2-4 EJB component
3) (Home Object) instance
(implements home interface)
(name services) (Reference)

(EJB instance life cycle management) 2-5

(Factory)

16



Home (BServer AT RS i)
Interface far— ' -

4]

Y Home
Remote Object
Interface \

EJB

: Object
Enterprise
Bean Class F @

Environment Propeties

TN

Diployment
descriptora

s )
77 2-5 uAA9I9R3TIRTD EJB component
4) (EJB Object) (instance)
D Stub/skeleton

Client A

I Stub

Stub (

@
(proxy) 1

17
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(Bean instance)

2-6
216 ' "'m
1 (Unified Modeling Language, UML)
[71i81[e]
1) (Usecase Diagram)

(Logical Model)

(package)




19

@

(Scenario)
(3) 1 (Usecase Realization)
(Collaboration Diagram)
(Sequence Diagram)
(method)
1
1
1
0




>

(4)

(Data Member)

(Class Realization)

(Object)

20



N~ 3
ANt
/\> 1
ANt 0

»

(Dynamic)

'l

lvn

21

Us
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®)

2) JAVA software development Kit

[11][12] (Standard Library)
(Package)
java
java.io.*

(Stream) java.applet.* (Applets)



Java.awt.*

Java.math.*

Javax.swing.*

X >
Java.sql.*
(SQL)
Java.util.*
(array) (vector)
Java.lang.*
3

(SUN ONE Integrated Development Environ-ment)

[4] ( Micro Systems)

www.sun.com

(Component)

23


http://www.sun.com

2) /

(JSP/Servlet Container Jakarta Tomcat 4.3)

(JAKARTA PROJECT)

(container)

(Servlet package)

(JSP) (Servlet)

[21[5]

5)
(EJB Container,J2EE Software Development Kit 1.4)
(Enterprise Java Bean)
(J2EE package) [2][4]
6)
(MacroMedia Dreamweaver)
7)

(MySQL DataBase Management System)

24
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2-7

8)

25

(Package MySQL Connector J)

(Java Web Services Delveloper pack ,JWSDP)

(API)

(MySql)

(XML parser)

[ 1 (Pharmacokinetic Homogeneity)

2-7

Concentration of
Drug in Plasma

Y

Concentration of
Drug in Tissues



(Central Compartment)

(Peripheral Compartment)

Central

compartment D

Heart

Liver PN

Lungs
Kidney
Blood

111

221 '

(High perfusion)

Example of
Peripheripheral
Compartments

Fat Tissue

Muscle
Tissue

Cerebrospinal
Fluid

(Open One Compartment Model (Single Dose))

[ 31114]

2-9

2-8

26
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e “ f N v
ot By Uire
v )
2-9
Dose o ' 1
f= (fraction)
Ka (absorption rate constance) [hr']]
Kel (elimination rate constance) [hr1]
1 (Rapid Intravascular)
2-10
Db » Ae
2-10
= (amount of drug in body)
Ae = (amount of drug excreted
into urine)
2-10
Kel t
@ )

Cp= t [Gg/ml]
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ep = ? t =0 [pg/ml]
D= (Dose) [(jg]
t= [hr]
Kel ©)
InCplL -In C p2
Kel : (o 3)
INC2,InC1=

(mono-exponential declining line) [pig/ml]

12, 11= 210
(half-life)
(Kel)
4)
0693
4)
X Kel
1/12: (biological Half-Life)
@ t
®)
©)
vd = [ml]
D= [lig]
e Kel *AUC
Vdarea = (clearance method)
AUC = (area under blood level curve)

[(lig/mi)*hr]
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Ae
Cp*vd Ki-a- e
B Kel
Ku=
(EXTRAVASCULAR ADMINISTRATION)
2-11
Ka Kel
D » Db > Ae
2-11
t (1) (2)
—Kalt
cp=B*e Ket-A* (]_)
, 6 6-*1 .1
c . » (2)
B =
[pg/ml]
A = 1 ]'_
Cdiff (residual method)
[pg/ml]
INCP —InC1
Kel = - iommm oo (3)
t2—(1
Ka= ' ¢ 2dff (4)
INC o INC iy =
t t3

®) (6)
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_0.693
n2 Kel ®)
*f
(6)
darea Kel * AUC
Ae
Ae = D*f*[l------mmmm o *(Ka *e_Kein -Kel *e_Ka*l)]

222

(Open Two Compartment Model (Single Dose))

[13][14] 2-12
4 \
Peripheral
compartment
K12 K21
2 \
Ka KID
Dose Central Urine
compartment
2-12
Dose
Ka [hr]
K10 [hr]

K12



K21

1)
2-13
%)
V2
K12
cl
vl
2-13
Cl =
V1 = '
C2 =
Al =
A2 =
\2 =
Pe=

(Rapid Intravascular

Kel

= O

=Vc (plasma volume)

= vt (tissue volume)

CP=B*e P* +A*e (Tt

¢ = --—-- - M(K21 —P)¥e- A1 —21 -a)*e~a]

w*(@- P

()

@

31

administration)



A =
d
a 01= 2-1 t
B =
@=
€ p=InC;" C
12-
InCmﬂ,,lnCaiﬁ.,,
12
P [(jg/ml](back-feathering)
A 1B
C°=B + A
K12 (4
_ A*B*(P+B*a)2
~Q *(A*P + B*a)
A*p + B*
o = ZR3Z8
Kel = -
ya ) ')%
t] .
léa
0,693
Va a
0.693

TpP= P

32

(hybrid constant) [hr'1]

@ [lig/mi]

(hybrid constant) [hr-1]

(5)

(7)

@)



V.
C.
(10)
ve,I» ==+,
VIIptrap-
(least precise method)
D _V C*0s-P)

Adextrap- B_ K21—P

Koea =

according to area or clearance method) [ml]

K13—B*v
vdarea=vdss+ --------- A
B
(13)
D*K2l—@
B= \t*(a-p)
(14)
(a-p)
A2 =
(Md]
2)

2-14

33

©)
)

l\ﬁext]r'ap
................................................. 0°)

(extrapolated volume of distribution) [ml]

(11)

(11)

(volume of distribution

(12)
[ X
(12)
(13)
A2

(amount drug in peripheral compartment)

(extra vascular administration)



Cc2

V2

vt

K12

K21

Ka C1

Al

Ve

Kel

——— Ae

2-14

f= (fraction of administered dose, which is absorbed)

Ka = (absorption rate constant)

Kel =

Ae =

Cp=BeH-A*e -Cp*e

P p=mc2-me

(hrd

@
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a = (slope of mono exponential
distribution line) (hybrid constant) [hr]]
A= a [pig/ml]
a a _ Incadiff ~ InCidiff ®
t2—h
c 1dff, cAff = t1
[2 @3
Ka = [hr]
Ka K = —- an 4
c ., C , =
a y A t2
P [pig/mi]
t ©®)
Q) = B+A (5)
©
O
A*B*(P-Ct)2
(6)
~ Cp *(A*p*a)
_ A*p + B*a
™
K2,=0 | :
©)
a P 9 (10)
0,693 o
/2a a
0,693 0
N pP= P

(11)

X222072" 6
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y D*f
= ()
CD
(12)
v dextrp :D— \C.(g _63) (12)
B (K1—p)
13
Kia _B
v aren = vies F—E—"V, 13
area = Vdss K13 c ( )
(14)
Vdss = vye+vt (14)
(15)
¢ = D*fKa [K21-CC] AlgL, 1 [K21 - P] 11 [K12-Ka] AK Al e '(15)
p ve (Ka-a)*(P-a) (Ka —P) * (X —p) (a - Ka)*(P- Ka)
(16)
Az=DfKaK12 [(Ka-P)*(a-p)+ (Ka-a)*(P-CC) + (a-Ka)*(P-Ka)] (16)
2.2.3
(Pharmacokinetic Multiple Dose)
1
2) (loading dose and maintenance

dose have the same amount of drug)

3



4)

5)

6)

NUMERIC CONC.

NUMERIC CONC.

37

Persistence factor = e~Kd'1

Lost factor: i-e ~ KaT

2-16

MUTIPLE DOSE

NUMERIC TIME

SINGLE DOSE
D D

NUMERIC TIME



2-16
2-15 2-16
Cax
Crmx =
[(Gg/ml]
c° =
[pg/mi]
Kel= hr'
[hr']
C °*fi'kaT
Cmin = — e G *e KT
(1-e )
Cmi'n =
[(Gg/ml]
o D
vd *Kel *X
C=

(Accumulation of individual l.v. doses)

-Kel*T
e

r = persistence factor

— Ao
Maxi CP

. P o %

) cr:nim =C P r
max(n) = Cmin:(n——l)’

1 . Cnin) —Cmaq) *r

1—

1+

e—lld*T

o
G

38



NUMERIC CONC.

NUMERIC CONC.

39

Kel Cc min
[(hr]
2-17 2-18
SINGLE DOSE
D D D D
1 v ' 4
I
| ' |
| | |
29N
| | |
NUMERIC TIME
2-17
MULTIPLE DOSE
D D D D D D

NUMERIC TIME



(plateau)

- (dosing interval)

(plateau)

G*a okmx QGHanx
Oax = Ka—Ke'l—e~K'T —l—e Ka ‘T]

.1 Ka*(1—e Kel*T)
nax Ka-Kel Kel(l—e_%“)
_ CpKa ™ 1 1

Cmin _ 1@ 7 |@ 1_e—Kein / I_e—Ka'T A

Ka = [hr']
Kd = [hr']
Cmax:

[mg]

[m g]

Cnin

40
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X 40 65
(GENTAMYCIN) 80 ( 2
) 1
1, 2 4
3.9, 2.7 1.7
6 8
N
10.00
§
g
1m A A Vi i
- T T W
1 2 3 4
Time (hr)
(CONTINUOUS INFUSION M O DEL) tm (1 hour) 1/6 (y
(1/6*2+60=20 )
C max = 5.1 ( y )

log (5.1)-log(2)

3.1666

P@: zm'gqﬁzozaga hr 1



KO * (1 — e~Ke'r'b) =

Kercmax

= 14.3
Hhalf-life G ENTAMYTCIN
0.6 93
11, = 6
-2 0 2649
c max = 8
1/3 1 1/
2
K° = Kel-V C’
= 104 .6
Sl (e n-1
min K ° -Kel*x
kel*vd*(e
= 1.99
Dosage interval
1.5 icrogram/cec
_sS
T: 2.303*log (-"-)
min
= 2.303 *log (— )
1.5
= 7.2
KO =

Kel*Vd * Cmax °

80 *(1-e

0.259

.

100

)
-1))

N

°'2703 )

4 %4 .9

intermittent

infusion

Stead\}state

Cc 3s
min

steady

state

42
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(1 — e -0'2694'6 )

026041
)

KO:O 259 4 *14 .3 *8*-

(1 -e
= 104.6 100 ( )
“ADAPT Il Pharmacokinetics/Pharmacodynamics System Analysis Software"
[17] DAVID z. D Argenio Alan Schumitzky Biomedical
simulations Resource (BMSR) University of Southern California

(FORTRAN)

2.3.1 (ID)

(Generalized Least Squares,GLS)

1)
2) (W eighted least squares, WLS)
3) (Maximum likelihood, M L)

4) (Maximum a posteriori probability, M AP)

2.3.2 (SIM)
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