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OPENTURBO i s designed to seanlessly nigrate HP e3000 MPE/ XL and

Tur bol MAGE based applications to an open platform such as ORACLE on
HP- UX, SQ. SERVER 2000 on W ndows 2000, ORACLE or DB2 on LINUX, and
MySQ. on UNI X. OPENTURBO reduces mgration efforts fromyears to
nmonths, its risk free and speedy methodol ogy can conpl ete and certify
45% 75% of your migration in a few nonths. OPENTURBO preserves nost
of your critical business programs intact and keeps your business

fl ow unchanged.

Si nce HP announced the di scontinuation of HP e3000, users are trying
to find ways to sustain their HP e3000 hardware and software

i nvestnment as long as they can; at the sane tinme, they are searching
for either a total replacenment or a migration path that can | ead them
into a ‘longer life cycle’ and ‘nore open’ platformfor their |egacy
applications. The end result is that a significant nunber of
applications have to be migrated as it, due to 1) inpossible to find
an exact replacenent, 2) costs too nmuch to rewite, 3) takes too |ong
to rewite, and nost inportantly 4) rewite is too risky.

OpenTURBO - Our Solution

Open Platforms or HP 3000

MPE/XL-TurbolMAGE

HP 23000 Applications

MPE/XL-TurbolMAGE iMaxsoft OpenTURBO
Client Dynamic Library

Applications

Llser File Systemn Q5 JCL
Inteface Syster Intririsie Comrmand ﬁ
Migrating MNetwork
TurbeolMAGE Database Core 5 If i N Shared Memary
XL.PUB.S¥S

iMaxsoft OpenTUREBO
Server Driver {DBSVR)

Supported Open Platforms:

HPUX-ORACLE, LINUX-ORACLE, LINUX-DB2, IBM-DB2,
Windows 2000-SQL SERVER, Solaris-ORACLE
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A full-range of HP e3000 migration consists of many conponents,
depends upon your applications, the weight of each conponent may
variant greatly; but in nbst cases, database and critical business
logic are the two nost troublesone itens, unfortunately, these are
essential to your core business operations and deci si on maki ngs;
therefore a mgration nethodol ogy wi thout automated assurance process
to your data bank and business logic is neaningless. OPENTURBO i s
designed to specifically address these critical points, our

nmet hodol ogi es and tools can guarantee a qui ck and success mgration
process, and a 100% assurance to mgration results.

OPENTURBO Migration Methodology:
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Qur goal is to provide you a conprehensive mgration platform which
consists of migration automation tool set, data bi-directiona
synchroni zer, MPE/ XL and | MAGE enul ators, applications cross-

pl atfornms and cross-databases translators, and varieties of foreign
systens and applications interface adapters. OPENTURBO provi des you
an integrated and 100% parallelismmgration environnent for
producti on, devel opment and testing. You need no code-freeze, your
dat abases, whether are productions or testing, | MAGE or ORACLE, are
al ways synchronized in real-tine, your applications, whether are
original or mgrated, can be deployed and re-depl oyed in phases with
100% transparent to your end-users, and you can roll-back your

depl oynments to any fall-back recovery points with zero-down tine.

Qur m gration nethodol ogy i s Rl SK-FREE and PARALLELI SM our sol ution
autonates the migration process nore than 80% we nodul ari zed our
tool s and net hodol ogi es for varieties of migration needs, we are not
only of fer conprehensive toolsets to address 80% of your migration
needs, we can al so construct special tools for specific needs via our
power ful buil ding bl ocks, the foundation of | MAXSOFT' s proven
technol ogy since 1987, and our string R& experts, MPE/ XL devel opers,
| MAGE devel opers, | MAGE/ SQL devel opers, ORACLE core devel opers, HP-UX
devel opers, W ndows/ NT devel opers, Sybase devel opers, Sol aria

devel opers, COBOLII/BRW C/ C++ devel opers, and NS and TCP/I P

devel opers; one of our custonized solution for real-tine replication
is ‘Bridge for HP 3000 | MAGE and IBM CICS DB2'.

OpenTURBO - Homogenous Platform

MPE Native or UNIX Compatibility TurbolMAGE, ORACLE, DB2, and Native ORACLE, DB2, or
TurbolMAGE Apps SQL SERVER Mixed Apps SQL SERVER Apps

OpenTURBO OpenTURBO
N-tier Core Engine Native SQL Synchronizer

Heterogeneous Transaction Manager (2PC)

0

f|

g

EYA

Heterogeneous Lock Manager

PN

TurbolMAGE ORACLE SQL SERVER DB2 ELOQUENCE
Database Database Database Database Database

Open' |

HP 3000 HP-UX Win2000 IBM HP-UX
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| MAXSOFT OPENTURBO provi des a honbgenous pl atform on het er ogeneous
environnents. | MAXSOFT's migration platformis a m x of HP3000, HP-
UX, LINUX, Al X, | MAGE, ORALCE, SQL SERVER, ELOQUENCE, and DB2; on our
platform you can direct your applications to run under any CS and to
access one or nore data sources concurrently at anytime; our goal is
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to enabl e you a true phase migration environment with 100% fal | - back
recovery capability.

| MAXSOFT' s paral l elismtechnol ogy all ows co-existence of HP 3000, HP-
UX and ot her OS applications, co-existence of enulated and native
applications, provides gateway for a distributed database environnent
with two phase commit (2PC), and bi-directional synchronizer for

real -tinme data replication and mrroring. The parallelismis not only
a platformfor mgration, it is also a key path for your native
mgration in order to achi eve 100% open.
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Bi-directional Data Replication and Synchronization:
Transaction Level Real-time Data Replication (2PC):

OPENTRUBO Bi -directional Data Replicator is an application
partition centric design; you can configure your application to
run in single or multi database(s) node, in nulti databases
node you can configure transaction replication 2PC to target
data sources only or mx of target data sources and | og-files.
2PC to target data source only is so called real-tine data
synchroni zation or mrroring, whereas 2PC to mix of target data
source and log-file is for fall-back recovery purpose.

iMaxsoft TurbolMAGE to ORALCE Native Interface
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DUAL-MODE - Concurrent Multi-points Data Access
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OPENTURBO Real -tine Data Replicator translates Turbol MAGE calls
into ORACLE SQ. statenments and applies updates to both ORACLE
and Tur bol MAGE si nul taneously in 2PC (2 Phase Commit) node or
in off-line |og-recovery node.

DUAL- MODE is our internal code name for Bi-directional Real-
time Data Replication, it is a layer in our core libraries and
is conpletely transparent to MPE-Turbol MAGE devel opnent tools
i ke Speedware, COGNOS, SUPRTOOL, TRANSACT, and COBCL.
Therefore, you can run your MPE-Turbol MAGE applications from
ei ther HP e3000 or HP-UX and access Turbol MAGE and ORACLE
concurrently for real-time data synchronization.
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Migration Overview
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illustrates how data synching is done cross-

ime at application | evel. The

data synching is required for bi-directional

data synchroni zation in order to preventing infinite | oop and

raci ng probl em
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FAl L- OVER processor is mainly for off-line data replication and
fall-back recovery, since it is off-line, the inpact to the
source servers are very mnimum and maj or perfornmance boost
when transfer real-tine sync to off-line sync.

DOOR - Database to Database Data Replication:
OpenTURBO - DOORAMAGE
Database Objects Open Replicator for TurbolMAGE

HP e3000 Applications

Option 1; Accessing TurbolMAGE
Logfile for Real-time Updates
Option 2: TurbolMAGE Update API

I Call-back Routines
DOOR/IMAGE
Interceptor

OPEN Platform roems

Network

DOOR/IMAGE EDENE
Shooter
iMaxsoft

If you need to maintain both Turbol MAGE and ORACLE dat abases
in-sync at all time, you want to maintain an exact mrror of
Tur bol MAGE i n ORACLE on HP-UX, and you want 100% transparency
to your applications, DOOR is solution; it is a database to
dat abase replication tool, it supports both real-tine and
office-line replication capabilities and it can replicate to
nmultiple RDBMS on nultiple server concurrently.

The di fference between DUAL- MODE and DOOR, DUAL- MODE is

i mpl enented at transaction level, is application centric, and
is TRUE real -tine; in DUAL-MODE, all replications are done at
transaction | evel autononously, and you can confi gure DUAL- MODE
at system application or programlevels; whereas, DOOR is

i ndependent to your applications, it replicates Turbol MAGE

dat abase updates to target RDBMS, you may provide mapping
rules, but its nmain purpose is for database to database
replication.

DOOR intercepts all Turbol MAGE updates, whether is from

Tur bol MAGE | ogging files or from Turbol MAGE APl calls,
transports and replicates changes to ORACLE on HP-UX in real -
tinme or of fline nodes.

In DOOR, the OPENTURBO uni que sequence nunber is mapped to
Tur bol MAGE i nternal record nunber, so, for serial scan DBGET
node 2 and 3, the data access orders are always in-sync.
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DOOR i s designed to support Zero-Down time database m gration
and is also used for replicating data from Turbol MAGE dat abases
to nultiple relational databases either on-line or off-line.

Zero-down time database m gration nmethodol ogy and DOOR:

1) Do an on-line backup of your Turbol MAGE dat abase and then
i mediately turn on Turbol MAGE Logging Facility or start
DOOR Real -tine Mode Interceptor.

2) Mgrate the stored Turbol MAGE to ORACLE or ot hers.

3) Run DOOR Shooter to replicate data to ORACLE from either
Tur bol MAGE Log-files or DOOR Intercepted Log-files until
reach the nost up-to-date Log-file.

4) Shut down Turbol MAGE, apply the nobst up-to-date Log-file
to ORACLE — NOW YOU HAVE AN | DENTI CAL M RROR Tur bol MAGE
i n ORACLE.

DOOR uses both Turbol MAGE Logging Facility and Turbol MAGE API
Call-Interface Interception for data capture and can

si mul taneously replicate data to nmultiple RBDVMS (ORACLE and SQL
SERVER) on multiple servers. DOOR is a widely used for data

war ehousi ng.

DOOR Utilities:

DOORMAPPER - DOOR W ndows GUI  Mapper

DOORVAP - DOOR Replication Map File Generation

| NTERCOT - DOOR Interceptor, it intercepts Turbol MAGE updates
ei ther from Turbol MAGE | ogging files or directly
from Turbol MAGE API calls, puts data into a queue
for DOOR Shooter process.

SHOOTOT - DOOR Shooter — it gets data from DOOR queue and
transports themto one or many target rel ational
dat abases on the Network.
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OPENTURBO Architecture Overview:

OpenTURBO - N-tier Architecture Overview

Server: Open Platforms
1 1

Client: Open Platform or HP e3000

Transaction Multiple DB
MPEXL-TurbolMAGE Process Transaction Processor

Applications Monitor x

Multiple DB
- Lock Manager

Listener Z

HostHam e, S rukce Port, SurPgns 'l I
TurboIMAGE DML Emulator Recowvery
Frocessor

Transaction Processor Network
Shared Memory
Lock Manager Parzkce vtor Paralil Ve Senvice Request Broker

Fealtime Debugger iMaxsoft zim Mddiewars

DUAL-MODE Switch =nd Differ Persistent and Parallel
Database Server (DBSVR)

Service Request Broker /

iMaxsoft a1 Mddieware Realtime Debugger

Ferformance Opti rmizer

m— — Transaction Processor

| S0OL Processor

Oynamic Library, Link Library, ¥Land RL

Supported Open Plafoms:

HPUX-0RACLE, LIMUX-ORACLE UNUX-DBZ, 1BhDBZ,
Windows 2000-50L SERVER, Solars-0RACLE
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OPENTURBO is a n-tiers client-server architecture, it consists of

Tur bol MAGE emul ator that is used by your existing HP3000 progranms to
access ORACLE on HP-UX as they were accessing Turbol MAGE on MPE/ XL; a
set of relational database transformation utilities that is used to
replicate and nove your entire Turbol MAGE dat abase to ORACLE on HP-
UX; and data integrity objects and tool sets that are used to support
t he co-existence of native rel ational database and OPENTURBO enul at ed
applications.

Tur bol MAGE enul ator contains a set of 100% enul ated Tur bol MAGE API
calls and stored in a library which can be a XL on MPE/ XL, a shared
[ibrary on HP-UX, or a dll on Wndows 2000. Turbol MAGE enul at or
libraries are al so programm ng | anguage dependent, for exanple BBASIC
has its own library. You can mgrated your MPE/ XL Turbol MAGE prograns
wi t hout changi ng any database related calls and logic, sinply link
your mgrated progranms with our Turbol MAGE ermul ator library and run
it. Qur emulator will establish necessary connections and contexts
for your programto access ORACLE on HP-UX. On the server, OPENTURBO
has a set of processors to serve all requests from Turbol MAGE

emul ator client, perform ORACLE access, maintain context/thread and
manage | ocks and transacti ons. OPENTURBO enul at or server processors
consi st of Listener, Lanutil, SQ. Server, Lock Manager, Recovery
Processor, and Transaction Processor

OPENTURBO rel ati onal database mgration utilities transform your
entire Turbol MAGE dat abase structure objects, such as user passwords,
access cl asses, keys, paths, sorts, path’s chronol ogi cal order,
unique identifier for each record, and data formatting and
conversion, into a relational database ORACLE. OPENTURBO mi gration
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utilities validate all m grated Turbol MAGE obj ects and data
afterwards for integrity and consistency.

OPENTURBO data integrity objects and tool sets guarantee the integrity
of any future Turbol MAGE structure changes and the co-existence of
native rel ati onal database applications and MPE/ XL Tur bol MAGE
conpatibility applications. OPENTURBO data integrity objects includes
primary and foreign keys constrains, |NSERT, DELETE and UPDATE
triggers, row unique identifier and sequence, and | ock manager

obj ects. OPENTURBO t ool sets all ow you to change your ORACLE dat abase
and nodify your prograns in Turbol MAGE node, this ensures that

enmul ated applications and dat abases wi |l always behave and act |ike
Tur bol MAGE until you replace themin native ORACLE nopde.
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OPENTURBO Components:

OPENTRUBO provi des both client-server and direct nodes for al
libraries; the client-server node allows you to partition your
application to run on application server and access data from
dat abase server, it is designed to take full-advantage of N-tier
client-server architecture, w thout changing you existing
application you can take advantage of application server |oad
bal anci ng, distributed database environnent and high availability;
the direct node allows you to run your application on a single
har dwar e server and avoids any client-server related and network
overheads in order to achi eve nmaxi mum perfornmance and is nainly
for batch jobs.

OpenTURBO - N-tier Architecture Overview

Server: Open Platforms
1 1

Client: Open Flatform or HP e3000

Transaction Multiple DE
MPEXL-TurbolMAGE Proc_ess Transaction Processor

Applications Moniter T

Multiple DE
. Lock Manager

Listener &

Hoetham &, S ruice Rort, SurPam ] I
TurbolMAGE DML Emulator FemEERy
Processor

Transaction Processor Network
Shared Memory
Lock Manager Parz B bt or FaRlk | VG Service Request Broker

Realtime Debugger iMaxsoft aim hMddlewars

DUAL-MIODE Switch and Differ Persistent and Parallel
Database Server (DBSYR)

Service Request Broker /

iMaxsoft aiM Mddlewars Real ime Debugger

Ferformance Optimizer

Ohymamic Library, Link Library, ¥Land RL -
—  Transaction Processor

| SOL Processor

Supported Open Plafomms:

HPUX-ORALCLE, LINUK-ORACLE Wiindows RDBEMS
2000-50L SERVER
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TurboIMAGE/KSAM Data Manipulation Language (DML) Emulator:

OPENTURBO provi des a set of libraries that 100% emul ates the
Tur bol MAGE APl Calls. If your HP e3000 MPE/ XL and Tur bol MAGE
program does not hi ng but database accessi ng, data nmani pul ation
and business rul es cal cul ati ons, you can nove the program
straight across to the open platform reconpile it via the
simlar |anguage conpiler, and run it with OPENTURBO |i brari es.

Dynanmic client and server libraries on HP-UX/ ORACLE:

Li brary Nane | Descri ption

I'iblt AlM M ddl eware and Debuggi ng Facility Core
Li brary

I'i bot Tur bol MAGE/ KSAM Core Li brary

I i bot dbg Tur bol MAGE/ KSAM Core Li brary with Debugger

I'i bsdk SQL Server Core Library

i bsdkc SQ Cdient Core Library

I i bdbut x DBSVR User Exit Routines Library

i bti Tur bol MAGE Test Driver and Mappi ng Core
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| Li brary |
Dynamic client libraries on MPE/ XL for HP-UX/ ORACLE:
Li brary Nane [ Description
LTXL AlM M ddl ewar e and Debuggi ng Facility Core
Li brary
OTXL Tur bol MAGE/ KSAM Core Li brary
OTXLDBG Tur bol MAGE/ KSAM Core Li brary with Debugger
OTQRY Tur bol MAGE/ KSAM Cor e Li brary for
QUERY. PUB. SYS
OTQRYDBG Tur bol MAGE/ KSAM Core Library for
QUERY. PUB. SYS wi t h Debugger
DRI VER Uilities Core Library
Tl DRV Tur bol MAGE/ KSAM Test Driver Core Library

Service Request Broker, AIM Middleware, and Database Server (DBSVR):

OPENTURBO Servi ce Request Broker (SRB) consists of Service
Request/ Reply Library, Listener, and SQ. Server Daenon.

OPENTURBQ SRB | i braries are LTXL on MPE/ XL and liblt on HP-UX
or open platform They are a set of routines used to nove data
and transactions across network to different machi nes and

dat abases, to comuni cate anong applications on the network,
and to securely manage and control all traffics on the network.

The listener is a server daenpn that accepts OPENTURBO
connection requests fromnetwork or |ocal |oop-back, parses the
request and di spat ches OPENTURBO dat abase server program
(DBSVR) .

The dat abase sever program (DBSVR) is the OPENTURBO server
program it can only be spawned by OPENTURBO |i stener daenon.
DBSVR is the core of OPENTURBO it can be configured in 3

di fferent nodes: 1) persistent and direct connect, one DBOPEN
per DBSVR, 2) multi-threaded persistent and direct connect,
nmul ti pl e DBOPENs for the sanme Turbol MAGE dat abase per DBSVR,
and 3) parallel and standby, multiple clients to one DBSVR
which is mainly for Web i nplenentation but it also can apply to
non-\Web applications for better systemthroughput.

You can configure your MPE/ XL and Turbol MAGE applications to
connect to a Turbol MAGE cl one on an open platform or nany
Tur bol MAGE cl ones on many different open platforns. Your

Tur bol MAGE cl one can be distributed on a cluster nachine or
SAN, it can be mirrored and replicated to nmany ot her machi nes
inreal-tine, it is a true relational database running on a
native open platform so it can take advantage of any new and
advanced technol ogi es, such as 128hit OS, Application Server,
BLOB, JAVA, JDBC, and etc.

Transaction Processor:

OPENTURBO transacti on processor supports both single Turbol MAGE
dat abase and nul ti pl e Turbol MAGE dat abases transacti ons
(DBXBEG N, DBXEND, and DBXUNDO) .

By default, transaction is at Turbol MAGE call |evel, any update
call (DBPUT, DBUPDATE, DBDELETE) forns a standal one transaction
and it cannot be rolled-back. OPENTURBO default transaction
handling is exactly |ike Turbol MAGE call |evel inplenentation
and supports no transaction roll back.
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For DBXBEG N, DBXEND( COVMM T) and DBXUNDO( ROLLBACK) mul ti
dat abase transaction, which is transaction across multip
Tur bol MAGE dat abases in a single ORACLE instance, or
transaction across multiple Turbol MAGE dat abases mul tiple
ORACLE instances and multiple nachi nes. Standard rel ationa

dat abase COW T and ROLLBCK do NOT cross process context nor
dat abase i nstance boundaries, unless 2PC is used, but standard
2PC does not cover Turbol MAGE, therefore we create a multi-
processes nulti-instances and multi-servers COW T/ ROLLBACK
controller to protect data integrity and to support 2PC for
atonmi c transaction across Turbol MAGE, ORACLE, DB2, SQL SERVER
ELOQUECE and ot hers.

pl e
e

OPENTURBO t ransacti on manager uses 2PC (2-Phase Commit) to
process distributed transaction and replicated transacti on,
t heref ore database integrity and synchroni zation i s guaranteed
in all time regardl ess of how your database is partitioned.

Lock Manager:

Tur bol MAGE i s using abstract |ock for concurrency control, and
is inter-mxed with database open options. OPENTURBO | ock
manager provides identical functionality as Turbol MAGE DBOPEN
and DBLOCK/ DBUNLOCK do.

Qur | ock manager supports database, dataset and row | eve

predi cate | ocks. The client lock controller nakes sure there is
no |l ock conflict within the process, and the server |ock
controller controls and manages all |ock requests at single and
mul ti Tur bol MAGE dat abases | evel.

| ssues about co-existence of native relational and OPENTURBO
conpatibility applications:

Tur bol MAGE uses abstract | ock and the | ock enforcenent is at
DBPUT, DBUPDATE, and DBDELETE call level, in order to
synchroni ze rel ati onal database | ocks and OPENTURBO | ocks is
quite challenge and is very expensive from performance
perspective, so we create a LOCK Controller to control the
co-existence conflicts. It is highly recommended that you
set your locking strategies for your entire conputing
environnent as early as possible and nmake it application
centric and independent to your DBMS. Here are sone

suggesti ons:

1) Avoid update conflicts between conpatibility OPENTURBO
and native rel ational database applications; use phase
nmgration nethod to un-plug and replace one applications
at a tine, and to avoid concurrent ORACLE and OPENTURBO
updates to the same table or the sane data object;

Tur bol MAGE and ORACLE use different | ocking nmechani sims
under | i ne.

2) Apply the sane Turbol MAGE abstract |ocking strategy to
your relational database applications; an abstract |ock
obj ect nust be granted before any ORACLE or OPENTURBO
updat es.

3) Al relational database applications i nvoke OPENTURBO
| ock obj ect and use OPENTURBO | ock manager via table
update trigger; OPENTURBO | ock nmanager enforces abstract
and entity locking strategy and UPDATE | NTEGRI TY
ENFORCEMENT whi ch is a higher layer on top of Turbol MAGE
and ORACLE | ock managers.
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UPDATE | NTEGRI TY ENFORCEMENT ensures a | ock object is
granted before conducting an update regardless it’s
origin, DB2, ORACLE, SQ. SERVER, ELOQUENCE or Turbol MAGE;
the I ock object nust be issued by the sane update process
and the update object nust be a subset of the |ock
object. The update is a generic term of database update
whi ch i ncludes | NSERT, DELETE and UPDATE.

UPDATE | NTEGRI TY ENFORCEMENT tri gger pseudo code (before
tabl e | NSERT, UPDATE, and DELETE):

| F (ORACLE NATIVE) /* Non OPENTURBO Updates */
| F (OT_LOCK MANAGER( Updat e- Obj ect) == EXI ST and M NE)
Pr oceed- Updat e
ELSE
Updat e- Obj ect is | ocked, FAILURE
ELSE /* OPENTURBO Updates */
Pr oceed- Updat e ( OPENTURBO Updat es)

SQL Processor:

OPENTURBO SQ. dient Processor is in libraries OIXL and li bot.
It nmanages SQ. access plan based on settings in CONFIG file; it
synchroni zes OPENTURBO and rel ati onal database transactions; it
controls rel ati onal database CURSOR open, keep, switch, and
close; it maps itemlist to colum list; it builds the SQ
guery and update statenents; and it converts Turbol MAGE data
to/fromrelational data via OPENTURBO uni versal data-type
formatter which is OS transparent and uses network byte order
transm ssi on.

OPENTURBO SQL Server Processor, DBSVR, is OPENTURBO rel ati onal
dat abase access core program It nanages all relational

dat abase activities and contexts which includes database
connection, transaction, cursor and query, update and security.

1) Connecti on:

OPENTURBO supports all Turbol MAGE DBOPEN nbdes from 1

t hrough 8. OPENTURBO DBOPEN nodes control is server based;
so even you are in a distributed database environnment, the
control l er can be designated to one central point or
distributed to nultiple points.

OPENTURBO ORACLE connection nanager allows to consolidate
nmul ti ple DBOPENs to one ORACLE | ogin and in one ORALCE nane
domain for better ORACLE throughput and perfornance.

OPENTURBO can be configured to have nulti-DBOPEN cont ext,
concurrency and transaction control run on OPENTURBO cli ent
sharing the sane Application Server as your applications,
and maintain ONLY one thread to ORACLE Dat abase Server for
maxi mum per f or mance and hi gh-scal ability.

2) Transaction:
Tur bol MAGE Tr ansacti on:

DBXBEG N (single or nultiple databases)
DBLOCK( basel)
DBLOCK( base?2)
DBPUT( basel)
DBUPDATE( base?2)
DBDELETE( base2)
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DBXEND or DBXUNDO
DBUNLOCK() — not all owed before DBXEND or DBXUNDO

OPENTURBO Tr ansacti on

OPENTURBO al ways nmi ntai ns one active ORACLE transaction
fromthe tine you open your Turbol MAGE dat abase.

Si ngl e dat abase transaction, DBXBEG N is nmapped to the
current active ORACLE transaction that is owned by the

persi stent DBSVR process, every DBXEND/ DBXUNDO i s mapped to
COW T/ ROLLBACK whi ch terminates the current transaction and
initiates another active transaction i medi ately afterwards,
and this process is autonomy and is data integrity
guar ant eed.

Mul ti pl e dat abases transaction, DBXBEG N is nmapped to
nmul ti pl e ORACLE transactions, each transaction is nanaged

i ndependently by its correspondi ng persistent DBSVR process,
every DBXEBD/ DBXUNDO i s mapped to nultiple COW T/ ROLLBACK
whi ch ternminates each active ORACLE transaction and
initiates active transaction for each DBSVR in a round-robin
fashion, if any failures occur during this critica
OPENTURBO COWM T/ ROLLBACK process, OPENTURBO transaction
control ler and recovery mechanismwll kick in to undo the
damage and re-try the autonony action if it is recoverable.

You may configure OPENTURBO transacti on manager to run
coincide with relational database 2PC (2-Phase Conmit)
option to ensure your database integrity in a distributed
envi ronnent .

In a single instance environnment, the chance of data

i nconsi stency occurrence is al nost none, and you shoul d

al ways use rel ational database | ogging and recovery features
in addition to OPENTURBO transacti on recovery processor.

In a multi-instances and nul ti-nachi nes environment, the
issue is more conplex and the recovery is nore involved.

** OPENTURBO for ORACLE doesn’t support dirty read since ORACLE
supports no dirty read (read un-committed). OPENTURBO
transaction and isolation level control lays on top of
rel ati onal dat abase, we support whatever rel ational database
vendor supports in termof dirty read

3) Data Access - Cursor and Query:
Tur bol MAGE Data Access Met hods:

Met hods Tur bol MAGE Cal |

Re-fetch DBGET Mode = 1

Serial Scan DBGET Mbde = 2 and 3

Direct Fetch DBGET Mode = 4

Chai n Fetch DBFI ND and DBGET Mbde = 5 and 6
Cal cul at ed Fetch DBGET Mode = 7

Primary DBGET Mode = 8

Cal cul at ed Fetch

Tur bol MAGE DBFI ND Sear ch Met hods:

DBFI ND Met hods Descri ption
Mbde 1 and 21 KEY = VALUE

KEY LI KE VALUE% ( B- Tr ee)
Mbde 10 Not Certified by Vendor
Mbde 4 and 24 KEY = VALUE
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(B-Tree Searches) @ KEY < VALUE
KEY <= VALUE
KEY > VALUE
KEY >= VALUE
KEY I N [ VALUELl, VALUE2]
KEY LI KE VALUE%
KEY LI KE %WALUE%
Mbde88 Free form of WHERE cl ause

OPENTURBO Dat a Access Met hods:

Tur bol MAGE Cal | OPENTURBO Emul at i on

DBGET Mode = 1 Where | MAXSOFT13_SEQ NO = current
| MAXSOFT13_SEQ NO

DBGET Mode = 2 O der by | MAXSFOT13 SEQ NO ASC

DBGET Mode = 3 Order by | MAXSFOT13 SEQ NO DESC

DBGET Mode = Where | MAXSOFT13_SEQ NO = i nput
| MAXSOFT13_SEQ NO

DBFI ND & DBGET Where key = VALUE

Mbde = 5 Order by | MAXSOFT13 PATH nn ASC

DBFI ND & DBGET Where key = VALUE

Mode = 6 O der by | MAXSOFT13 PATH nn DESC

DBGET Mode = 7 Where key = VALUE

DBGET Mode = 8 Sane as Mode 7

Mode78 Free form of WHERE cl ause

OPENTURBO Sear ch Met hods:

DBFI ND Met hods OPENTURBO Emul at i on

Mode 1 and 21 Wiere key = VALUE ( NUMBER)
Where key = ‘VALUE’ (CHAR)
Where key like ‘ VALUE (CHAR)

Mode 10 Not Certified by Vendor

Mode 4 and 24 Where key = VALUE

(B-Tree Searches) \Where key < VALUE
Where key <= VALUE
Where key > VALUE
Where key >= VALUE
Where key >= VALUE1l and key <= VALUE2
Were key |ike * VALUEY
Where key like ' WALUEY%

OPENTURBO maps Automatic and Manual master datasets to
rel ati onal B-Tree indexes, so all nodes of DBFIND are mapped
to standard rel ational database index scan.

Mode 1: Re-fetch:

The node 1 of DBGET is sinply perfornming a re-fetch via the
current record’ s unique key, | MAXSOFT13_SEQ NO.

Mode 2 and 3: Serial Scan:

Serial scan, during data mgration, OPENTURBO will try to
preserve your detail dataset overall record s chronol ogical
order by assigning a unique nunber via its raw dat aset
access order. OPENTURBO assigns a uni que nunmber, known as

| MAXSOFT13_SEQ NO, to all records; | MAXSOFT13 SEQNO can be
ei ther a uni que sequence numnber starts from1 or the

i nternal Turbol MAGE record nunber.

Turbol MAGE dirty link Iist uses first free first use nethod
for any updates, for those of frequently updated (DBDELETE
and DBPUT) detail datasets, whose overall record s

chronol ogi cal order is not preserved at all. But, OPENTURBO
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only cares the record access order of serial scan not its
true chronol ogical order. Internally, OPENTURBO uses the

uni que sequence nunber to enul ate Turbol MAGE serial scan
access order by sorting | MAXSOFT13_SEQ NO i n ascendi ng order
for DBGET node 2, and descendi ng order for DBGET node 3.

Note 1: the access orders from Tur bol MAGE and ORACLE are
al ways identical right after the mgration.

Note 2: if you do have Turbol MAGE and ORACLE co-exi stence
requi renent (bi-directional real-time data
replication); detail dataset updates occurred after
dat abase m gration, Turbol MAGE uses dirty link Iist
first free first use algorithm whereas OPENTURBO
uses chronol ogi cal sequence nunber; therefore,
their serial scan access orders will be no | onger
in sync fromthat point on forward.

Sol ution: Use DUAL- MODE and | MAGE- RECNUM opt i ons,
whi ch triggers OPENTURBO to use | MAGE- RECNUM f or
its internal chronol ogi cal sequence numnber.

Not e 3: OPENTURBO mmi nt ai ns chronol ogi cal order for all
records and paths in all tables.

Mode 4: Direct Fetch

The node 4 of DBGET is performing a direct record fetch via
a given record nunber, which is the | MAXSOFT13_SEQ NO in
OPENTURBO envi ronment .

Mode 5 and 6: Cursor Fetch or Chain Cet

Chain fetch, OPENTURBO preserves and mgrates detail dataset
path’s chronol ogi cal order by assigning a sequence number

(1 MAXSFOT13_PATH nn) in order to enulate a Turbol MAGE path’s
forward link list. Path with sort key, OPENTURBO generates
WHERE sear ch condition based upon DBFI ND argunent and sets
ORDER BY to ‘sort key + all fields after the sort key
ascend’ for node 5 DBCGET and ‘sort key + all fields after
the sort key descend’ for node 6 DBGET. Path without sort
key, OPENTURBO sets ORDER BY to OPENTURBO s path sequence
nunmber, such as ‘| MAXSOFT13_PATH nn ascend’ for path-nn in
node 5 DBCGET and ‘| MAXSOFT13_PATH nn descend’ for path-nn in
node 6 DBGET.

Due to,

i. the chain get is the nost frequently used access
nmet hod,

ii. the inter-changeable forward and backward chain get is
allowed in the sane data access path,

iii. in nost of relational database, a cursor is always
forward direction and doesn’t return the length (row
count) of a cursor,

iv. the cursor resources are expensive and limted in a
rel ati onal database,

v. overall OPENTURBO performnmance consi deration,

so, OPENTURBO Cursor Manager assures you that critical

rel ati onal dat abase recourses are nanaged efficiently, such
as CURSOR and TRANSACTI ON. OPENTURBO Per f ormance Opti m zer
stream i nes data access plans and enhances SQL queries
performance. Turbol MAGE DBFI ND and DBCGET are translated to
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4)

SQL CURSOR, SQ. FTECH, and SQ. SELECT, based on application
data access nethods and patterns, menory pool utilization
rates, and ORACLE access statistics; therefore, OPENTURBO
translation technology is the key to your application
performance. Proper dataset |evel performance configurations
via OPENTURBO CONFIG file are significant for perfornmance

i mprovenent and throughput enhancenents.

OPENTURBO Cur sor Manager and Perfornmance Optim zer
configurable conditions:

Condi tion 1: The maxi mum | ength of a dataset’'s paths is
predi ctable (see Path Anal ysis Report by
runni ng ot ANALYZER on HP- UX), and DBFI ND
node 1 is used without wildcard.

Met hod: OPENTURBO | oads and caches the entire
cursor pointers into nenory, and processes
cursor forward and backward noverents in
menory and fl ushed cache at on-denand
basis; this BULK FTECH DBFI ND net hod is
efficient and has mininumtraffics to/from
ORACLE back-end server. Al subsequent
DBGET node 5 or 6 is sinply a unique index
scan fetch.

Condi tion 2: Applications perforns only one direction
DBCET only, never mix DBGET Mbde 5 and
Mode 6 in the same data access path

Met hod: OPENTURBO can take advantage of Cursor
Manager bul k-fetch and pre-fetch features
to reduce |/ 0O and speed-up data transport.

Condi tion 3: Applications ignores status[5-6] chain
count, status[7-8] backward pointer, and
status[9-10] forward pointer all together

Met hod: OPENTURBO can take advantage of Cursor
Manager bul k-fetch, pre-fetch and no-
cursor-novenment features to reduce I/0O and
speed-up data transport significantly.

Mode 7 and 8: Cal cul ated Get (HASH)

Hash index is not used in OPENTURBO, both node 7 and 8 of
DBGET are index scan via ‘key = search value’ condition.

Updat es:
DBPUT is mapped to ORACLE | NSERT:

1. You may only insert Manual and Detail tables.

2. The Autonmtic table is automatically maintained by
OPENTURBO.

3. You may not insert Detail row that has no correspondi ng
key in Manual table, which is controlled by PRI MARY and
FOREI GN constraint.

4. Al uni que sequence nunber is maintai ned by OPENTURBO
in chronol ogi cal order automatically, which is managed
by trigger, sequence, and index constraint.

5. Al Detail paths are al so maintained by OPENTURBO
automatically via trigger, sequence and index
constraint.
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5)

6)

DBUPDATE i s mapped to ORACLE UPDATE:

You may update any columms in Detail tables.

You may only update non-key colums in Manual tables.
You nay not update Automatic tables at all

Cl UPDATE or NO Cl UPDATE are the same to OPENTURBO, we
inmplement it sinply for syntactic enul ation purpose.
OPENTURBO nmi ntains path related adjustnents with or
wi t hout Cl UDPATE, which is identical to Turbol MAGE

Cl UPDATE pat h handl i ng.

hPoNE

DBDELETE i s napped to ORACLE DELETE:

1. You may not delete a Manual entry, unless its foreign
constrains are all elimnated.

2. The Automatic entry is not deleted automatically, you
need to run ot CLEAN for clean-up periodically. The
Automatic tables are redundant to OPENTURBO, al
Automati ¢ datasets are mapped to ORACLE indexes for
detail tables by default, unless you have applications
that access Autonatic dataset directly, otherw se you
need no Automatic datasets and save trenmendously from
performance point of view

In nost cases, Automatic tables are not migrated,

t her ef ore OPENTURBO does not spend extra perfornmance
cost for deleting entry automatically from Automatic
tabl e when the entry has no foreign constrains attached
toit.

Al'l rules for I NSERT, DELETE and UPDATE, such as triggers,
primary and foreign constrains, unique constrain and path
control, are also applied to native ORACLE applicati ons.

Proper | ocks nust be provided before updates, refer to HP
Tur bol MAGE/ XL Dat abase Managenent System Reference Manual

Security:

Sem colon is mapped to the root user of the specific

Tur bol MAGE vi ew I n ORACLE dat abase; on HP e3000, sem col on
is used in conjunction with the creator of Turbol MAGE

dat abase.

Al'l other classes are nmapped to users who have specific
access authorities to colums and tables.

Internally, OPENTURBO uses SYNONYM nane-space feature for
connecting users, database objects, and securities at

| ogi cal Turbol MAGE dat abase | evel, which is a group of

t abl es of an ORACLE i nstance.

Uni versal Data-Type Formatter:

OPENTURBO i s using network byte order for data transport,
which is OS i ndependent. OPENTURBO supports NLS at both
dat abase and enul ator | evel s.

OPENTURBO converts all data into BINARY nmode in a hal f-word
(16-bit) array, just like Turbol MAGE, regardless it is a
character X, integer | or float R
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OPENTURBO supports all Turbol MAGE data types, I, J, E, R P
Z, X, U and K OPENTURBO converts HP real R into | EEE fl oat
E during mgration. OPENTURBO handl es zoned decinmal in both
standard and non-standard positive nunber, which is that the
| ast positive sign byte can be 0 through 9 or {, A through
l.

7) DBSVR Mbdes:

OPENTURBO DBSVR has 3 nodes, Dynanic Query Mde, Dynanic
Query Multi-threaded Mode, and SQL Pre-process Mde. Each
node has its specific purpose, the Dynanic Query node is the
standard node, which is used in nost of the applications at
all time. The Dynamic Query Milti-threaded node is used for
Web applications, and the SQ. Pre-process node is only for
super high volunme transactions applications and is

custom zabl e by customers.

Recovery Processor:

OPENTURBO provides 3 |levels of recovery for abnormal process
term nation,

1. At client process |level; any abnornmal termi nation of the
client process which is your application program the
OPENTURBO recovery process is triggered automatically to
rel ease | ock objects, to close open cursors and to
di sconnect dat abases.

2. At DBSVR sever process |evel; any abnormal client process
term nation, the OPENTURBO recovery process is triggered
to termnate client related dangli ng DBSVR processes, to
re-claimall client and server processes rel ated dat abase
control resources, and to roll-back un-comitted
transacti ons.

3. At LI STENER process level; any core abortion of DBSVR
server process, the OPENTURBO recovery process is
triggered to clean-up dangling server processes, to re-
claimall client and server processes rel ated database
control resources, and to roll-back un-comitted
transacti ons.

OPENTURBO transaction | evel recovery: in a nulti-database
transaction, if any failure occurs during COWM T or ROOLBACK
OPENTURBO wi || triggered recovery process to first undo and
reset the recovery state back to the first internal COWMT or
ROLLBACK check-point, then re-try the whole COWM T or ROLLBACK
process, the nunber of re-tries is configurable.
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OPENTURBO Utilities:
Dat abase M gration Ui

iMaxsoft

lity:

It transfornms Turbol MAGE dat abase i nto ORACLE on HP-UX or ot her
open platforns, and nai ntain and nanage on-goi ng OPENTURBO
dat abase structure changes in ORACLE.

HP 3000 and TurboIMAGE

TurbolMAGE

OpenTURBO - Transform TurbeolMAGE into Relational

Open Platforms and RDBMS

Network
ftp — file transfer

Scripts
Data Files

= =

. =

Relational Database Schema
Generation {OTDRY)

OpenTURBO Root File
Creation (TILOAD)

TurboIMAGE Data Re-org,
Format and Unload {OTDRV)

Relational Database Loader
Script Generation {OTDRV}

File Transfer Script
Generation {GENFTP)

Table Space Allocation=and Table Partition
Anzlysis Report [otANALYZER)

Indexes, Primary and Foreign Heys,
Sequences, Triggers Script Generation
[otgenDE )

DELo=d Script Generation (otgenl 0AD)

Aocess User and Authority Soript
Generation [otgenSEC)

FPost DELo=ad Analysis and Irtegrity
Reparts [otANALYZER]

Scripts

Data Files

iMaxsoft

ALLBASE/ SQL to ORACLE
1. SQLGENX - gener

or ot her RDBMS:
at es ORACLE dat abase from ALLBASE/ SQL.

2. FASTLOAD - | oads data from ALLBASE/ SQL i nt o ORACLE.
3. PS@.X - scans pre-processor code to identify and to flag

any code change

requirenents.

HP e3000 Dat abase Structure Managenent Utilities:

OTDRV -

TI LOAD -

Structure Change -

Gener at es ORACLE schemma, sets napping and
data conversion rules, unload data, fornmat
data, create |oader script, transfer data
via network directly or ftp, trigger |oader
process from HP-UX, executes data cl eansing
routines, and produces integrity reports.
Creates OPENTURBO Tl File, verifies
OPENTURBO TI Fil e version, re-generates

Tur bol MAGE schera from OPENTURBO Tl Fi | e,
and m m cs DBSCHEMA. PUB. SYS
functionalities.

You nmay conduct Turbol MAGE al i ke structure
change to ORACLE on HP-UX via OPENTURBO
OTDRV, TI LOAD, ot DBCOPY, ot DBPURGE,

ot CLEAN, otDBUTIL, and otsyncSEQ
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HP- UX Dat abase Structure Managenent Utilities:

TI LOAD

OTDRV
ot CHECKChecksum
ot SETChecksum

ot genDB

ot genLQAD

ot genSEC

ot CLEAN

ot syncSEQ

HP e3000 Rapid Data
OTDRV

GENFTP

- Verifies OPENTURBO Tl File version and re-
gener ates Turbol MAGE schena from OPENTURBO
TIFile.

- Re-generate ORACLE schema from OPENTURBO
TIFile.

- Verify consistency between ORACLE structure
versus TIFile.

- Verify and re-sync consi stency between
ORACLE structure and TIFile.

- Creates additional ORACLE specific database
obj ects on top of standard OPENTURBO
rel ati onal dat abase creation script, such
as triggers, synonym nanes, sequences, and
etc.

- Enhances ORACLE | oader script for
performance, such as DI RECT=TRUE and
UNRECOVERABLE for ORACLE sql | dr.

- Generates ORACLE user and access securities
based upon Tur bol MAGE passwords and access
cl asses.

- Ceans-up Automatic table dangling entries
that have no foreign constrains to any
Detail tables.

- Make sure that |ast-used sequence is the
one being used to avoid ORACLE Uni que
Constraint Violation.

Unl oad and Transform Uilities:

- Unl oads data, paths, and uni que record
identifier from Turbol MAGE datasets into
flat files, generates ORACLE | oader script
and sets data conversion rules.

- Generates ftp script for transferring files
fromHP e3000 to HP-UX

QUERY. PUB. SYS (Referred to Turbol MAGE QUERY Manual) — HP e3000

only.

DBAQ (Referred to Turbol MAGE/ QUERY Manual) — ORALCE on HP-UX and

LINUX, a replica of
OPENTURBO Debugger :

QUERY. PUB. SYS.

1. Programmatically:

DBCONTROL Mode 88 — turns on or off a specific OPENTURBO
debuggi ng | evel . OPENTURBO supports 32 debugging | evels
starting fromO through 31.

LTDBXO -
LTDBGL -
LTDBG2 -
LTDBG3 -
LTDBHA -
LTDBGS -
LTDBG6 -
LTDBGY -
LTDBGL3 -

LTDBGL7 -
LTDBG18 -

OPENTURBO | nt ernal Core ERROR

OPENTURBO Core Library Call Trace

OPENTURBO Reserved Words

OPENTURBO Error Messages

OPENTURBO Enul ator Call Trace

OPENTURBO SDK Call Trace and CURSOR POOL Size
OPENTURBO DUAL MODE Di ff Results

OPENTURBO Tr ansacti on Performance Trace

Tur bol MAGE Cal | Fl ow Trace

Network Traffic Dunp in Hex and Text fornmats
Socket I nformation
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LTDBGL9 Net /1 PC I nformation

LTDB&X7 — Dynami c SQL Statenent Preparation Trace
LTDB&8 - SQ Statement Execution Error
LTDB&9 - MALLOC, CALLOC and FREE Traci ng

DBCONTROL Mbde 88 — set renote DBSVR debuggi ng | evel s.
DBCONTROL Mbde 89 — set renote DBSVR debuggi ng output file
name.

2. Setup fromdient Process: the following setup is only for
your - program and out put to your tty.

EXPORT LTDBG6=1
EXPORT LTDBGOUT=-
.l your - program

3. Setup from Server LISTENER Process: the follow ng setup will
trigger all server DBSVR processes share the same debuggi ng
output file /users/leel/tnp/2002-07-16.dbg with sane
debuggi ng |l evels, 4, 17, 18, 19, 27, 28, and 29.

EXPORT LTDB&A=1

EXPORT LTDBGL7=1

EXPORT LTDBGL8=1

EXPORT LTDBGL9=1

EXPORT LTDB&R27=1

EXPORT LTDB&28=1

EXPORT LTDBG29=1

EXPORT LTDBGOUT=/users/ | eel/tnp/2002-07-16. dbg
./listner OTB

HP e3000 DUAL-MODE Differ: option to validate database m gration.

Your can turn on internal DUAL- MODE option from OPENTURBO
HP3000 emul ator library by setting OT_DUALMODE = ON in the
CONFI G file, and you nust set the follow ngs environment
variables in order to view diff results:

SETVAR LTDBGS 1
SETVAR LTDBGOUT “difffil e.group.account”
RUN your pgm

HP- UX DUAL- MODE Differ: option to validate application mgration.

DVDRV. PUB. | MAXSOFT is the HP3000 DUAL- MODE driver programthat
connects to your HP9000 prograns for handling Turbol MAGE native
APl's renotely.

On HP3000, you nust streamthe listener job first,

JLI STNER. PUB. | MAXSFOT, whi ch spawn child process

DVDRV. PUB. | MAXSOFT to handl e all renote Turbol MAGE calls from
your HP9000 program

JLISTNER Fil e

l'job listener, ngr.inaxsoft
I COVWWENT

I(IJVIVENT hkhkhkkhkhkhkhkhhhhhhkhhhkhhhkhhhhhdhhhdhhhdhhhdhdhddhdddhdrdr*x%

I COMMENT * | MAXSOFT LI STENER - for DUAL- MODE from HPUX  *
|(IJV,VENT khkkkhhkkkhkhhkhkkhhhkkhhhkhkhhhkhhhhkdhhkddhhkdhdddxrdhrrdhdxrd,x*x%
I COMMENT

Ifile hosts. net.sys=hosts. pub.imxsoft

Ifile services.nnet.sys=services. pub.imxsoft
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I purge DMVDI FF. LEE > $NULL

I'buil d DVDI FF. LEE; rec=- 80, , f, ascii; di sc=100000; nsg
I'setvar |tdbg6 1

I'setvar |tdbgout "DMDIFF. LEE"

I'run listner. bin.imxsoft;info="DB
I eQj

On HP9000, you nust set the followings in the CONFIG file:

OT_DUAL MODE = ON
TI _DUALMODE_HOST = 207.92. 64. 66
TI _DUALMODE_SERVI CE = 32600

TI _DUALMODE_PGM DVDRV. Bl N. | MAXSOFT

HP e3000 and HP- UX OPENTURBO Test Driver (TIDRV and KSAMDRVY):

TIDRV is used to call Turbol MAGE APl interactively w thout
witing prograns. You can create a set of APl calls and test
them repeatedly, you can configure TIDRV in Turbol MAGE node
only, in ORACLE node only, or in Turbol MAGE and ORACLE dual -
node. You nmay direct TIDRV to get input froma file and out put
toafile or fromto terminal. You may turn on local client
debugger to view internal OPENTURBO procedure call traces and
data dunp, or turn on renote server debugger to view interna
DBSVR SQL statenents and their respective before and after data
conver si on dunp.

TI DRV supports it own commands al ong with Turbol MAGE APl cal
commands, it is the best and nost efficient tool that we use to
conduct OPENTURBO i nternal functional, system integration and
regression tests.

TIDRV is also used for performance benchmarking, its build-in
| anguage can easily setup a test suite inter-mxed with

di fferent OPENTURBO performance optimnzer options and run it
for a nunmber of pre-defined cycles for enmulating OLTP as wel |
as BATCH transacti ons.

KSAMDRV is the same as TIDRV but for KSAMfile.

HP- UX ORACLE Integrity Analyzer (ot ANALYZER): produces reports for
pat h anal ysis, tabl espace allocation estinmates and dat abase
m gration validation

OPENTURBO Li st ener and Transacti on Process Monitor:

LI STNER - OPENTURBO cl i ent-server daenmon, it must be running
at all tinme for listening your applicati on DBOPEN
connection request and spawni ng DBSVR server
process for each corresponding client process.

LANUTI L - Tracks listener’s activities renotely. You use it
to verify who and when a specific user |ogin and
use it to gracefully shut down a |istener daenon.

Tur bol MAGE Renpte Access Server (DVDRV)

OPENTURBO Tur bol MAGE Renpte Access server — DVDRV. Bl N. | MAXSOFT
is triggered by applications that are running on NON HP e3000

pl atforns and are accessi ng Turbol MAGE renptely via OPENTURBO

DVDRV is a persistent server, it is one HP e3000 process per
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correspondi ng DBOPEN, and it supports network byte-order
transm ssion and NLS.
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OPENTURBO Run-time Control Files:

OPENTURBO Emul at or uses four nmajor control files to resolve

dat abase names and to set database and dat aset access plans
(CONFI G, to get Turbol MAGE native database structure and its

emul ation rules (TIFILE), and to | oad RDBVS specific reserve words
(RESERVE) and mapped nessages (ERROR) for run-time usage

OpenTURBO — Control Files

Open Platforms or HP 3000

MPE/XL-TurboIMAGE

Applications

CONFIG File:

. DB Mame Space; TurbolMAGE and RDBMS
iMaxsoft OpenTUREO DB Location: hostinstance.database

Client Dynamic Library | £7 7 | ROB Access Plan Contral

RDB Perfommance Optimizer Hints
Network
Shared Memary

) ERROR File:
iMaxsoft OpenTURBO w2 SOL and TurbalMAGE Error Mapping File
Server Driver (DBSVR)

OpenTURBO Root File:
TurbolMAGE and Relational Structure
Mapping Information

Reserved Word File:
RDBMS Reserved Wards and Mapping Rule

iMaxsoft

TIFILE: OPENTURBO Internal Root File (TIFile) contains native
Tur bol MAGE root file infornmati on and OPENTURBO RDBMS
emulation rules. TIFile is the root of OPENTURBO
technology, it is a data structure that nanages and
controls the entire OPENTURBO s fl ows.

CONFI G OPENTURBO CONFI G file contains rules for database nane
resolution (simlar for FILE conmand), database
connection nmethod (SQ.Net, persistent ORACLE server,
mul ti-threaded ORACLE serve, etc.), database access
nmet hod (trimwhite-space, OS platform DBMsS, etc.) ,
dat aset access nethods (bulk, tree-traverse, serial wth
order by, etc.), locking nethod (predicate only, no
update | ock-coverage, etc.), transaction isolation (bi-
directional data replication, |og-recovery, etc.),
performance optim zer hint (query caching, cursor
caching, bulk chain get, etc.) and etc.

You can have one for your entire system or one for each
dat abase, or even one for each application or program

RESERVE: ORACLE or other reserved words and replacerment rule.
ERROR: ORACLE or other to Turbol MAGE error nappi ng and nessages.
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Conclusion:

OPENTURBO is a platformthat can help you quickly nove and migrate
your HP e3000 | egacy applications to an open platform regardless
of your DBMS, Turbol MAGE, KSAM or flat files, and regardl ess of
your devel opnent tools, 3G and 4G, SUPRTOOL, COGNCS, SPEEDWARE
CoBOLI I, VPLUS, MPEX, OM NDEX, SUPERDEX, PASCAL, FORTRAN, BBASI C,
SPL, BRW QUERY, ASKPLUS, and nany nore.

Qur nethodology is risk-free and parallelism you nmust be able to
m grate your applications in phases, co-existence and parallelism
are enbedded and transparent, and you al ways can roll-back your
depl oynment for failures.

We believe automation is the key to reduce human errors during

m gration, and we al so understand 100% aut ormati on i s not possible,
SO we create many integrity checkers, cross-conplier profiler,

aut omated QA and Testing plug-ins, perfornance anal yzer,
converters and de-converters, and transformati on standard rul es
book to assistant you and to assure you a successful mgration.

A successful mgration involves nore that just code convert, it

al so has to provide a seanml ess conputing environnent for |IT, Data
Center, Network Operation, and end-users. Perfornmance, high-
availability, scalability, reliability and supportability are

m gration' s biggest chall enges.

~ END ~
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