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Lessons from today'’s lecture

We reap the benefits of earlier good design!
— The persistency of the data only affects the data process

We find that modern software has both administrative and
more real-time aspects
— and there is a good reason to keep them separated

= We introduce more third party software
— and more magic "boiler plate” code

» We perform moderate re-engineering and clean-up
— due to requirements of the new third party software

— due to the fact that some data structures are not needed any
more
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How to make data persistent

= |CUS8 has data in transient memory
— terminating the program also removes the data

= Alternative 1. Sequential file
— Store when program terminates onto sequential files
— Read the sequential files when starting the program

= Alternative 2: Data base
— Every data transaction is made in the data base
— Oracle is the obvious choice at Ifi

= Alternative 3: Hibernate

— Hibernate is a powerful, high performance object/relational
persistence and guery service.

— Hibernate may use different kinds of data management below
— http://www.hibernate.org/
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Comparing the alternatives

Sequential file

Database

Hibernate

Pro |eSimpleto *SQL and Oracle *More abstract
implement are well known Interface
*Robust *Open source
Con | *Not robust for *Depends on *Even more to learn

errors during run

*Slow for large
data

database server

(puh!)
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We choose alternative 2 — The Oracle SQL base

= Everybody having taken INF1050 has access to the
Oracle base at Ifi
— If you have not taken this course, contact Drift for password

= There is a simple (but slightly cryptic) interface to the
Oracle base to be used from Java

= Strategy:
— Choose a solution extremely similar to the transient one
= Two tables: gsmuser and hotspot
— Create the tables external to the program
= through gqglplus
— Populate the hotspot table externally
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gqlplus — from Linux

textual file with SQL |

= >qgqlplus brukernavn@ifiora
» >Enter password: mypassword

=  SQL>start sgl-setup-070410.sql . _
— DROP TABLE gsmuser: /mllng any old versions of the tables
— DROP TABLE hotspot;

— CREATE TABLE gsmuser
— (nickname VARCHAR(30) PRIMARY KEY
— ,staticid VARCHAR(8) UNIQUE

_),

— CREATE TABLE hotspot
— (hotname VARCHAR(30) PRIMARY KEY
— ,decx FLOAT

_ ),.decy FLOAT wthe hotspots

— INSERT INTO hotspot(hotname,decx,decy) VALUES ('Ifi',10.717409, 59.943460);
— INSERT INTO hotspot(hotname,decx,decy) VALUES (‘Kolbotn', 10.798018, 59.807351);
— INSERT INTO hotspot(hotname,decx,decy) VALUES (‘Oslo-S', 10.762593, 59.908570);

creating the tables
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8-Nov-07 INF2120 Prosjekt i modellering 6



& #9° UNIVERSITY
« 05 oF osLO

more gglplus

» SQL>SELECT table name FROM user _tables;

— gives you the names of all your tables (on your user)
= TABLE_NAME

GSMUSER
HOTSPOT

= SQL>DESCRIBE gsmuser

— this is an SQL*plus command and should not end in a semicolon!
— It gives you all the attributes of the mentioned table

0Z1¢ ANI

= Name NulI? Type
N1CKNAME NOT NULL VARCHAR2(30)
STATICID VARCHAR2(8)
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Modifying the Archive process

%‘."Archivej
we go systematically through all
transitions and start here at Initialize
@ Initialize
=
i @ 1de N -
H
Getallsers B
E Gettingallsers
B S S <
GethlearestHotspot
&2 FindingMearestHotspot
Firncrlick Reqgister
2 FindMickIdent @2 CheckRegistration
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Initialize

@ Initialize = InitializeJ

always
exception
handling!

" )

% The hotspot table is crea ernally *f

J* Initialize the hotspot table */ F* Ttemns of the hotspot table is inserted t a service or externally *f
csm.hiotspots[0] = new Hotspot(“Ifi', 10.717409, 59.943460); —
u_,csm.hu:utspu:uts[l] = niew Hotspot("Kolbotn”, 10.798018, 59.8073251); §* The gsmuser table is ed externally */ zZ
csm.hotspots[2] = new Hotspot("Oslo-5", 10,762593, 59,908570); T
F* Initialize the user list *f F* The following sets up thy?Oracle database of Ifi *f

csmLUsers = new LinkedList(); try { N
CriverManager . registerDriver (new oracle. jdbc, driver. OracleDriver( )], =
= Properties props = new Properties(); B

props.put("user”, cam.oraclesccount];

props. put( "password", cam,oraclkePasswd )

reg |Ster the JdbC String wl = “jdbe.:oracle: thin:@delphiniumm. if, uio.no: 152 1 IFIORA "

C3M.Con ; DriVﬁrrE'lanager.getCDnr;e{ctiDn Lurl, props);
1 catch (SOLException e
drlver to the e.priniStackTrace();
Driver Manager

open the
connection
to IFIORA
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= Add jdbc.jar to the java-project of your system
— this is necessary for the Java execution and compilation

= Add a java.sql package to the model
— with Classes:

- -EE- java
= Connection T =
" ReSUItset ) EE s@ql Conneckion E
= DriverManager D oo e §

— You may copy this package from the ICU9 model to your own.

= Add two parameters to the Archive process
— oracleAccount (a string with your user name)
— oraclePasswd (a string with corresponding password) " craceRassnd

can
@ from_icuproc

= Add an attribute referring to the Connection 8 tosonts

8-Nov-07 INF2120 Prosjekt i modellering 10



| UNIVERSITY
OF OSLO

Revised ICUsystem composite structure

G IEUs'fstemJ

SMSin ¢ amsInputMediator = ARGS[0], ARGS[O]

E Frorn_conkr
to_icuproc @ StakicIDR.outer
i n]

contr : [CUcontraler /

from_dataproc
1

Notice the actual\
parameters: first one

ot IS user name, the
i second password

_

icuproc @ ICUprocess [*]

0Z1¢ ANI

SMSaut ¢ smsCutputMediatar = ARGS[O],BRGS[0]

——4

Fram_ic

Lo _conkr /

dataproc @ Archive = ICUsysternMain, ARGS[0], ICUsystermiMain, ARGS[1]

proc

|
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GettingAllUsers

G GettingAIIUsersJ

?

¥ For every user, send the info to the ICU process®/

User usr = null;
= for {int i = 0; i < csm.users.sizel); i++) 4
ust = (Userdcsm.users,get(i));
output{new Found®ick_Ok{usr, nicknarme, usr staticld, sig.static_id), csm. to_contr,csm);

h
output{new AllsersGiven(sig,static_id),csm. to_contr,csm);

é o EettingnIIUsersJ

GettingallUsers

0Z1¢ ANI

-
‘ S L J* For every user, send the info to the ICU process®f
try £
Q State m e nt Statement strmt = csm.con.createStatement();
String theQuery = "SELECT * FROM germuser”; [* all users *f
ResultSet r = stmt. executeQuery(theQuery);

while (r.nexti))
{ output{nes Foundiick_OK(r.getStringl "hicknarna"),r.aetString("staticid "), sig.static_id),csm. to_contr,csm);

¥
‘ } catch (Exception e) {
e.printStackTrace(); /* not very inteligent error handling *f
Exception reactio %’ )

L outputinew AllsersGivenisig.static_id),csm.to_contr,csm);
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Detalls of the jdbc interface

create statement from connection ’

= try {

. Statement stmt = csm.con.createStatement(); wall users |
. String theQuery = "SELECT * FROM gsmuser";

- ResultSet r = stmt.executeQuery(theQuery); execute the query |
" while (r.next()) __iterate through the rows of the result |

. { output(new FoundNick OK(r.getString("nickname"), _IE_I
. r.getString("staticid"),sig.static_id), _ N
. csm.to_contr,csm): get the "nickname” valli 'g
_ } — of the current row

} catch (Exception e) {
e.printStackTrace(); /* not very intelligent error handling */

"}

| very rudimentary exception handling indeed! |

output(new AllUsersGiven(sig.static_id),csm.to_contr,csm);
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FindNickldent

@@ FindNickIdent

?

#* look in users for nickname */
User usr=null;
boolean found="false;
o for (inti = 0; i < csm.users.size(); i++) {
ust = (User)icsm.users.get(il);
if (sig.nickname.equals{usr.nicknarme))
{ found=true; break;};
i

FindMickIdent

The variants are included
inside the try-clause

[els2] .
found < -

[found]

= F* Nicknarne found®*
outputinew Foundrick Ok (sig.nicknarne, usr . staticld, sig.static_id), csm. to_contr,csm);

.

8-Nov-07

I Mickname not found *f
outputinew Foundmick _MNOK(sig.nicknarne, sig.static_id),csm.to_contr,csm);

/

&3 FindNickIdent

FindrlickIdent

S ook in users for nicknarne *f
try {
Statement strnt = csm.con.createStatement();
String theQuery = "SELECT * FROM gsmuser WHERE nicknarme = "'+ sig.nicknarne + "'
ResultSet r = sttt executeQuery (theQuery );
if {r.nextil)
{ /* Mickname found®f
= outputinew Foundtick Ok (sig.nicknarme, r.getString("staticid" ), sig.static_id),csm. to_contr,csm);

Else
1 f* Mickname not found *f
output{fes Foundick _MNOK(sig.nicknarne, sig.static_id),csm. to_contr,csm);

} catch (Exception e) {
eprintStack Trace () f* not very inteligent error handling */

INF2120 Prosjekt i modellering 14
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Check Registration (ICU8 — the transient data)

_heckReqistration

F* check if static id already exists™®/ a . . ’
boolean found = false;
e il = try to find the same static id
r_‘-‘]For (inti=0;i < csm.users.sizel); i++) {
ust = (Useri{csm.users.get(il);
if (sig.static_id.equalsiusr staticld))
{ found=true; break;};
}

[found] J* static id did exist *f
static id exists < @3 outputinew Registration_already(usr.nicknarme, @ static id exists
sig.static_id),csm. to_contr,csm);

[elze]

F* check if nickname exists *f W //I/ . a
for {inti=0;i ; 5 B
o UGl L try to find the same nickname

if {sig.nicknarme, equalsiust. nicknarme])
I found=true; break;;
}

0Z1¢ ANI

found ; §* nickname did exist *f ) )
nickname exists > 2| @ putput{new Registration_nicktaken (sig.static_id), rickname exists

csm.to contr,.csm?;

[else]

= LISt =rew User{;g:igi’;fr?;n:é,sig.static_id); W /—I/Insert neW User |nt0 the table ’

csm.users, add{usr);
output(new Registration_CK (sig.static_id),csm. to_contr, csm);

registered
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Check Reqistration (ICU9 — the persistent data)

@ CheckRegistration -~

?

§* chieck if sig,static_id already exists in table germuser*f
boolean found = falss;
Statement strt;
String theQuery;
ResultSet r=null; /* will be initialized for real down a few lines* |
try {

=] strnt = csm.con.createStatement(); f = = =
theQuery = "SELECT * FROM gsmuser WHERE staticld = "+ sig.static_id + """ try to f| nd th e same Sta'“ C |d ’
t = strt.executeuery(theQuery )
found = r.next();
} catch (Exception e) {
e.printStackTrace(); f* not very inteligent error handling */
1

CheckRegistration

J* static id did exist *f
found o try {output{new Registration_alreachy(r.getString
static id exists < ("nickname"),sig.static_id),csm.to_contr,csm);

} catch (Exception e) {e.printStackTrace();+ static id exists

[elze]

F* check if sig.nickname exists */f
try {
strnt = csmn.con.createStatement ()
theQuery = "SELECT * FROM gsrmuser WHERE nicknarme = "'+ sig.nickname + ")

S S e try to find the same nickname

1 catch (Exception e) {
e.printStackTrace(); f* not very inteligent error handling *f

0Z1¢ ANI

found J* nickname did exist *f _ _
ricknarne exists EDoutput{nes Registration_nicktaken (sig.static_id), rickname exists
s to_contr, csm);
[elsa]

J* register */
try {
sttt = csmn.con.createStatement (); f t . t t t
theQuery = "INSERT IMTO gsmuser WALUES (™ h bI
+ sig.hicknarme + "', " + sig.static_id I nser n eW user I n O e a‘ e
=@ +10%
int updatedRows = strnt.executeUpdate(theQuery);
output (new Registration_OK(sig.static_id),csm. to_contr,csm);
} catch (Exception e) {
e.ptintStackTrace(); f* not very inteligent error handling *f

registered é
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Finding Nearest Hotspot

- FindingNearestHutspntJ
FindingMearestHotspat

¥ Find nearest hotspot */
int no_hotsp = csm.hotspots.length;
double smallestdist= 1000000;
double curdist;
int indesx_smallest=-1;
= for {int b = O;h<no_hotsp;h++) 4
curdist = csm.hotspots[h].distance(sig.xdec, sig.ydec);
if {curdlist = smnallestdist) fsmallestdist = curdist; index_smallest=h;};

h
#* here we have found the smallest distance */
output{new MearestHotspot{csm.hotspots[index_smallest ] hotname, smallestdist, sig.static_id), csm.
to_contr,csm);

Gasd FindingNearestHutsputJ

é FindingMearestHotspok

{* Find nearest hotspot *f
double smallestdist= 1000000;
double curdist;
Hotspot curhiotspot;
String hotname_smallest = "smallest”; f* Just to initialize it! */

0Z1¢ ANI

/ . \ try { /* Find all hotspots */
Here We have AI’ChIVG Staternent strnt = csm.con.createStatement();
. String theQuery = "SELECT * FROM hotspot”; f* all hotspots */
perform the comparison O S T
. while (r.next())
and the Ca|CU|at|0n Of { curhotspot = new Hotspot(r,getString(“hotname" ), r.getFloat("decx" ), r getFloat("decy " 1);

. curdist = curhotspot. distance(sig.xdec, sig.ydec);
\d |Stan Ce for eve ry rOW if {curdist < smallestdist) {smallestdist = curdist; hotname_smallest=r.getString("hothame"); 1,

i* hiere we have found the smallest distance */f
output(new MearestHotspotihotname_smallest, smallestdist, sig.static_id), csm.to_contr,csm;
1 catch (Exception el £
e.printStack Trace(); /* not very inteligent error handling */f

o
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Final cleaning up

* There are some ICU8 concepts that are no more needed
— transient tables users and hotspots
— class User
» used to define the objects of the users table
» class Hotspot is kept

— since we use its distance operation
= put if we really wanted we could of course move that

0Z1¢ ANI
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Reflections on the Oracle data base approach

» The data have become persistent
— this has made the data more robust against failures at runtime

= The Archive still defines a critical region

— since there is still only one data process in our system, only one
data transaction will take place at one time

= \We have introduced even more distribution
— behind the scenes and somewhat hidden in the model

— In principle the data process (Archive) is a gateway to another
world

= Could we "outsource” more work to this "other world”?

— In our data base implementation of FindingNearestHotspot, the
Archive did all the comparison. Could we outsource that?

0Z1¢ ANI
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Finding Nearest Hotspot by the Oracle machine

Gl FindingNearestHutsputJ

? " Here we have IFIORA\

. perform the comparison

F* Find nearest hotspot */f

Hotspot curbotspot = null; by Sorting the rows on a
try £ /* Find all hotspots */ rough distance estimate

Staternent strnt = csm.con.createStaternent ()
String theQuery = "SELECT * FROM hotspot order by " +
"abs{deck-" + sig.xdec +") + absidecy-" + sig.ydec + "1" ;
ResultSet r = strnt.executeQuery (theQuery ),
F* The result is sorted roughly on the smallest distance to (sig.xdec, sigoydec) *f
—_ if (r.next(l
curhotspot = new Hotspot(r.getString( "hotnarme ™), r.getFloat{"decx "), r.getFloat{ "decy " 1);
else
curhotspot = new Hotspot("Mo hotspot in table”,sig.xdec, sig.ydec);
¥ here we have found the smallest distance */f
output(new MearestHotspot (curhotspot hotname,
cLrhotspot.distance(sig.xdec, sig.ydec ), sig.static_id), csm.to_contr,csm);
} catch (Exception ) {
e.printStackTrace(); /* not very inteligent error handling *¢

.
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In more detail ...

= Hotspot curhotspot = null;

= try {/* Find all hotspots */

» Statement stmt = csm.con.createStatement();

= String theQuery = "SELECT * FROM hotspot order by " +

. "abs(decx-" + sig.xdec +") + abs(decy-" + sig.ydec +")" ;

» ResultSet r = stmt.executeQuery(theQuery);

» /[*The result is sorted roughly on the smallest distance to (sig.xdec, sig.ydec) */
= if (r.next()) /* here reading the first record only */

= curhotspot = new Hotspot(r.getString("hotname"),r.getFloat("decx"),r.getFloat("decy"));
= else

= curhotspot = new Hotspot("No hotspot in table",sig.xdec, sig.ydec);

» /* here we have found the smallest distance */

= output(new NearestHotspot(curhotspot.hotname,

. curhotspot.distance(sig.xdec,sig.ydec),sig.static_id), csm.to_contr,csm);

0Z1¢ ANI

=} catch (Exception e) {
=  e.printStackTrace(); /* not very intelligent error handling */

"}

8-Nov-07 INF2120 Prosjekt i modellering 21



& #9° UNIVERSITY
¢ 7 OF OSLO

Summary of persistence

* We changed only the Archive
— and its instantiation in the enclosing composite structure
— This is a proof that our separation of concern worked well

= We discussed the distribution og work between
— our ICU-program
— and the Oracle data base server

= The transition structures were quite unchanged
— but due to java exception handling it was easier to have less UML

= The cleaning up was trivial

= Note: the data base here was very, very simple indeed!
— the general principles should apply even for more realistic cases!
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