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An Implementation of the Host-based DBMS Simulator
for Developing Switching System Software
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Abstract

Foar  such large—scale software as for operating a  switching system the use of red-time databases is
essential  for  data  exchanges among various furnctions and their data processing.  Under the
environment  of developing the DBMS software for a switching system, the application program
including database manipulations is first developed on a host computer and then the developed
program is loaded into a switching system for its tests. To make it possible for DBMS manipulation
software to be developed on a host computer rather than a switching system itself, we developed a
host-hased DBMS simulation system(HDBMS). In this paper, we presented the rtoles and functions
of HDBMS, its system structure, and the technical details for implementing HDBMS.
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| . Introduction

Switching  systems are the systems  which
function by means of interactions of the multiple
execution  blocks  which  belong to the cal
processing and administration &  maintenance

software  warking on  distributed
functions  of
software  as  the
DBMS.
systems as for rumning
developed, it is essential that real-time DBMS
should be wused for peformng data exchanges
among varous functions and their processing(3]. In

subsystems(1], the
which are supported by such system
system(2] and

large—scale

real-time  operating

real-time When  such software

switching  systems are

switching system software, the

language
independent  host

the development of
functions
are usually developed on an
target
executable blocks are later on loaded into a target
system,
supported by an

containing  data  manipulation

system from a switching system. These
in which they are run being
operating  system and DBMS
runtime  systems. For testing execution blocks on an
target system, it is prerequisite that you should check
out the execution blocks which may be concurrently
being tested on the same target system by other
users. It would be hetter to
blocks to be tested into a target such a checkout.
Moreover, with newly developed execution blocks it
is probably difficult to make tests of their functions
since they may not be compatible with the other

switching

load the execution

existing  functions in the integrated  running
In case that a introduced
executable blocks have fatal errors with them, they
may influence the other functions
troubles through the whole system.

environment. newly

and propagate

A hostbased simulation system can be an
alternative  to  resolve  above-mentioned  problems
with the instant tests on a target systeml4].

We have developed a Thost-based simulation

system for making tests of DBMS-related functions.

The developed system is a DBMS simulator, by

which executions  containing  data
manipulations are simulated on a host rather than
a switching system. We
the applications using
this simulator and put the developed applications
on tests on a real switching system. Given that a
target itself has a limitation to allowing
applications  to be simultaneously tested, this  simulator
may be a host-based simulation environment which

application’s

are supposed to develop

including data manipulations

system

helps make a test of an application without a target

system. The simulator is designed to accomodate
multiple PLDs(Processor  Loaded Data) and allow
the data manipulation functions wusing PLDs in

nmultiple executable blocks to be tested on a host.
The host-based database system named HDBMS can
simulate  the
use multiple databases.

In this paper we make an introduction to the
HDBMS system  and
the merits of using the system as well

situation  where multiple  processors

implementation ~ of  the
describes

The target switching system to be simulated is the

ETRI-developed HANBit/ACE ATM switching
system5] which has a distributed architecture
composed of the subsystems[l] like OMP and
CCCRPIO™CCCPn processors.  The  target  system  is

equipped with the ETRI-developed database system
named DREAM S(Distributed Real time database
Management system for SPARC)6]l. In the chapter
two, is made the introduction to the roles and functions
of HOBMS. In the chapter three, We categaize the
whole  system  into  finctions, and  describe  the
necessities  and  operation  characteristics  of  each
finction and relationships among them In the chapter
four, we propose a scheme of implementation and
specify its propriety and possibility of extension. In
the chapter five, direction of
future research are mentioned.

conclusion and the
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Il. Roles and Functions of HDBMS

2.1 Roles of HDBMS

Roles of the HDBMS are as follows.

Firstly, the HDBMS provides the applications
to be tested with testing environment. There are
two types of users in terms of the number of users
to make tests on a host. One is a user who keeps
registered  database

assured  of

unshared with  other
the
from them, which means that his execution is not
affected by other users’

a host. The other

a users

and is independence  of  execution

executions while testing on

is one of the users who can

make a test simultaneously with other users on
the same host into which each user loads his
database and runs his  application. On  having

it assured that each
user’s execution result is not affected by others.

Secondly, the HDBVS can be wsed as a test bed where
you can test a prototype for further development of
DBMS.

Thirdly, the HDBMS enhances the possibility
that the real-time DBMS ruming on a switching
system can be run on generic host systems as well.

completed the execution, is

2.2 Functions of HDBMS

The functions of HDBMS can be broken down

into five categories largely. Each category in  tumn
contains various functions.

1) A fuciion to provide an  inteface  to

existing DREAM-S kemel

The HDBMS has the interface for integrating
the existing DREAM-S kemel with it heing
unchanged. The interface can cope with even the
expansion and modification of DREAM-S  and

provides the same access methods as on a target
system.

2) A function to support executions of multiple processes
In order to support mudtiple processes, there are
supporting  function and
The
which
are simultaneously run by a single user. The latter
the

simultaneously run by  multiple

a single-user multi-process
a multi-user multi-process  supporting  function.

former can support the multiple processes
multiple processes  which
For
efficient management of multiple running processes,
it assured  that
database  manipulation

Drocesses,

is able to support
are users.

is one process performing a

is not preempted by other
which means that a running process is
assured of being given the independent right to be

completed.

3 A function to support multiple databases

There are three types of database support
functions. The first one is for database dynamic
loading and unloading. The second one is a
function for database sharing joint and disjoint.
The last one carries out confirmation of a database
access right, which analyzes a query request in
shared database environment.

4) A function to support the IPC  with large

capacity

Large data transaction is possible in  the

HDBMS. When a client process needs transmitting
or receiving large data to or from a demon process
in server, The amount of data transacted can
freely be regulated by use of shared memory.

5 A function as an intelligent server
The HDBMS the
versatile  intelligent mentioned

such
the

and

server takes foom of

server  as in

following. It can function as multiple servers,
interact through grasping users and processes, and
output status, system
resources by means of a signal handler, and take

in additional functions when needed.

server's and  recover
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lll. Structure of HDBMS

This chapter specifies the structure of implementation
of functions mentioned in the chapter two.

3.1 Overall structure

The HDBMS has a structure of multiple clients
and multiple order to simulate the
ruming environment with a real switching system.
Prior to loading on the HDBMS server, the
executable file of linked
with the library that is specific to a processor they
belong to. The EDML
transferred to a server through a library while the

servers  in

application ~ software  is

in a executable file is
IPC with a host system is used as

infrastructure  for EDML  transfer. A database
in the HDBMS sever to process the
EDML transferred to itself. For EDML
processing, it is necessary that the server's
database should be loaded hefore it is processed A

user is supposed to set up a host database for

kernel resides
client’s

tests using administration commands.

Application
CHILL
Programn

|C0mpile WMP Processing in User Lewel

Addres s FANGE 4

Application
Exemtion
Files n

Administration Commands

Address

A i
Shared M. & M
emory essage (hienes T

*

Address RANGE C

Fig. 1 Host-based DBVIS Simulation Ervironment with
Multiple Processes and Databases supported
T2 1. OE Z2M22} HOHHPIAE X@sk= SAE 7|8 DBVS
AlZeiolM &4

Fig. 1 shows the overall structure of the
host-based DBMS  simulation system and also
depicts the IPC communications among —processes
ruming in  different address spaces. The client
implies the executable file of application software
and the administration command to  dynamically
load a database and make it shared Using
administration  commands  you load a  specific
database and 1un the relevant executable file

already compiled and linked with library. Now, the
the EDML embedded in it to
using IPC  and

executable file sends
HDBMS

responses.

server receives  its

32 Implementation characteristics

The implementation of HDBMS is characterized
by the followings. The HDBMS system is organized
for multiple clients and servers to support the
multiple execution files It has adopted

identification of an execution file to know the source

executions of

of user's query request. The transmission of large
data is
Errors occur due to  simultaneous
accesses to the database avoided
through the locking method applied to the unit of
system

supported by means of shared memory.
which  may
same can be

a query. There is a function to recover
resources from faults occurring on system running.

The structure of HDBMS is divided into a client
part and a server part as depicted in Fig. 1. The
client is of the execution block linked with library
and  administration commands, while the
consists of maxinum three HDBMSs

deamon process.

server

including a

IV. Implementation

In this chapter, is specified the details of
HDBMS with respect to the client and the server.
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source program is processed by EDMLP(Embedded
4.1 Organization of HDBMS Server Data  Manipulation — Language  Processor)[3]  and

Fig. 2 HDBMS,
which consists of a module for supporting multiple
user environment, and a module for dynamic loading

database, and memory  spaces(DB1 DBn)
keeping the database loaded into a server, and sets
of various data structures(DSs) which are necessary
accounts and access to
HDBMS is organized for its
for HDBMS kernel through the
database access interface.

represents  the organization of

of for

for managing users’ control

database. The whole
components  to  call

Application
Execution
Codes n [

[
| A dwinistration Conumands on UHIX shell }J

HDEMS.5eTier(OMP)
= Other HDEMS
T4 BRI Multi-Tser D55 || Bemote DB| arvers
Envimmment Handler | £
ark-up
Datahase Aceess Interfare
;
i IOUT e
| HDEMS KERNEL | PLD
_OMP, T

Fig. 2 Organization of HDBVS Server
2! 2 HDBVS A 7=

On reception of an administration command, the
daemon process of HDBMS  server makes the
configuration be established When the daemon process
request database manipulation, it

calls for database kemel and transmit its result of

receives  a for
processing to a client.

Fg 3 is a coeptually sinplified picture  representing

data flows. The IN represents the data a user
initially creates and transmit to server. The OUT
represents  the data retumed as a result after

being processed by a host DBMS. That is to say,
Fig. 3 represents the processing result to a user’'s
request.

The detailed explanation is given in the following.
a client, is created when a

An execution file, or

compiled and linked with library.

M_DB_INFO *1 M_DB_INFO RECEPTION

out

M_LOC_DB_INFO
CONFIGURATIN

IPC

HDBMS KERNEL

Fig. 3 Conceptua Diagram of Data Flow between Client
and Server
O3 3 S2PIME MHzie| HolH

==
QEE

The execution file created as mentioned ahove
contains  several  database
The M DB INFO
information
The receives
M_LOC_DB_INFO
HDBMS kemel. What is marked with OUT among
the information retumed by a kemel
the wvalues which are returned after

changed.

commands.
is a structwre with the expanded
database
it, and
construct

manipulation

commands.
it

of manipulation
converts infto a

cal for  the

server

and

execution are

having been

4.2 Messaging Mechanism

Fig. 4 depicts the process to change the form of
data for using shared memory.

The intial data residng in a client is not to be
directly transferred to a server but to be done by
IPC with a host system. The shared
large data

use of the
generally used for
transfer owing to its Thigh efficiency. With the
HDBMS, the method used to
client's data to a server. As seen in Fig. 4, when
a the
database  manipulation
information ~ structure
used on wiiting data

memory  method i

same is transfer

client sends expanded information of a

the
into a sending form which is

command, it transforms

in shared memory and on
being read by a server.
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Commmmnicaty
hopcstionPat <ot HDBMS Ser Pat
Origial Forn | [Shared Mosmony] [ Shared Memory | [Original Formn
ofQury B Fom =3 Fomm =*| toaccess DB
Information. | |(Sending Fomm) | | |(Receiving Fomy)
: )
HDEMS
EEERNEL
ACCFSS
| i
Uriginal Form. | | Shared Memezy |© [Shaved Memory| | Original Form
Fetumed from |€|  Fom €| Fomm  |€| Retumed fter
Server (Fecetving Form) | | | Sending Form) DB heess

Fig. 4 Data Conversion and Communication
by using Shared Memory
2 4 3% H=2E AEstHHole fst 3 JE

When a server receives data, it transforms its
data structure into the structure used on calling
the HDBMS kemel and then calls the kemel. The
which  has changed by
is transformed into a sending form for
retumed to the very user's process which
The result is
sent to a client via shared memory and the client
finally delivers the result to its wuser. The
method applied to the
clients requesting for This
method  can from
accessing  the
while

server, the

information, been kernel
processing,
being
requested the database manipulation.
locking
using  Semaphorel7] is
database
different
same memory address
processing a  database
locking method is

shared memory. By means

manipulations.
prevent processes
simultaneously
manipulation. In  a
applied to reading
and  writing of using
this method, duing communicating with one client,
the other

same Server’s resources.

clients are not allowed to access the

43 The Primitives Available in an Execution File

The primitives available in an execution file,
embedded  data  manipulation  language(EDML),
are listed in Table 1. The command format of the

narrely

primitives on a host system is the same as that on

a target system.

Tab. 1 Host Primitives
E 1. BAE DRDElE

$ SELECT read a tuple to meet a specified
condition from a given relation.

$ UPDATE update an attribute according to a
update clause.

$  INSERT insert a new tuple into a given
relation.

$ DELETE : delete a tuple to meet a specified
condition from a given relation.

$ ASELECT : find an attribute in a tuple to meet
a specified condition.

$ MAXI : find a maximum value among the tuples to
meet a specified condition.

4.4 Administration Commands

Arother type of a client except for an execution file
is administration commends available on host shell to
set  up server's environment. After  dynamically
load the PLD using the administration commands, a
user can confirm the result of database manipulation
by rumning the execution file which is specified as
the 1st client. The server's deamon process always

keeps monitoring its  inputs. If the input is an
administration command then the deamon process  sets
up the server's environment. If it is a database

manipulation command, it sends the result to a client
database  manipulation  request.
relationship  between  administration

after processing the
Fig. 5 shows the
commends and EDMIL.
A user who uses the PLD loaded in host DBMS
can be registered in server as one of either a PLD
owner or a PLD user. The PLD owner means a
user who first registers the PLD in a server. He
can have only one PLD in a target server and has

the right to register a sharing user or release it.

4 SELECT % hilb_rommect

4 UPDATE % hidb_diseamnmect
% hdb_joint
% Soarl
(i Execution Files) % hdb_disjoint

Com THIX shell)

/

HDEMS Server

HOST LIERARY

Fig. 5 Relationship between Administration Commands
and EDML
T2 5 28 Hoi HHoiet DML 712 2
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On the other hand, the PLD user is a user who
wants to share the
which now exists. He can also have only one PLD

PLD, a registered owner for

in a target server. The following is the explanation
on implementation of administration commands
them. The administration
are shown in Table 2.

and

how to wuse commands

Tab. 2 Administration Commands

E 2 28 Mol FHol

% hdb_connect [target_name] [pld_namel;
% hdb_disconnect [target_name] [pld_name]:

% hdb_joint [target_name] [pld_namel]
[shar ing_user_account];

% hdb_disjoint [target_name] [pld_name]
[shar ing_user_account];

in Table
register a database in a server in the way he wants.
That is, designating the server with target name and
the database with command  with
sharing user_account is a client which can be  used
for allowing now registered database to be shared by
other user or to recover the given right for database
from him. For instance,

account is userRomeo wants to use a PLD database

Using commands shown 2, a user can

pld name.  The

suppose that a user whose

the name of which is PO Romeo in a host, which is

an OMP server. The process of wak is like the
following. The wuser userRomeo loads the PLD
P ORomeo into the OMP server using a host shell

command hdb_comnect. The OMP server gives to the
user usertRomeo an access right after registering the
user in the account table as the owner of loaded
PLD. At this time, a user can register only one PLD
in per target server. When allowing the registered
P ORomeo  shared with other user whose account is
userPeter, the hdb_joint command is used Here, the
subject who gives an access right is the userRomeo
who is the owner of database P 0 Romeo. The user
userPeter is registered as a generic user and
allowed to share the database P O Romeo with

owner userRomeo. The wuser userPeter, who is given

is

its

an access right of database, only needs ruming his

all  the

in the execution block shares the

database manipulation
requests database
P 0 Romeo registered in the server to be shared with
other wusers with sharing rights. When the user
userPeter has completed accessing database, the fact
informed  the the
P 0 Romeo, userRomeo. Then, the owner userRomeo
makes the database freed from sharing using the
hdb disjoint  command and  makes the
database P_0 Romeo finished using the
hdb_disconnect These  commands  first
make the user’s which  has
command registered in the account board Then, they
enable the  database relevant to the account shared
in the PLD board When a server the
requests of EDML embedded in an execution file, it
database relevant

execution block.  Here,

of completion is owner  of

use of
command.

account issued a

receives

enables those requests to use the
to the now registered account.

For accommodating requests of registration, the
account board consists of busy indicators, owner
IDs, user IDs, wuser accounts, requesting process

IDs, used PLD name, and PLD board index.

The procedure of executing those commands is
as follows. The server in a system first knows that
request whether a database
or an administration In
administration server

commands

an  incoming is far
command.
the

requested.  Then,

manipulation
the

executes

of cormmands,
the
can know the results of the command executions in
the  status

faults or normal termination is reported to a user.

case
a  user
since information

SErver, including

The executional results of the commands in server
are reported to the server’s monitor, too.

When the normal termination of the
fact is reported to a user and then the procedure
is finished.

commands,

V. Results of Implementation

The HDBMS server provides the developers of
switching  system software  with the integrated
development environment, which is very close to
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that of target switching system. It implies that the
longer to make their tests
using a real switching system because with the
HDBMS it is possible that they can make tests of
the software composed of

developers need o

large execution files on
the server rather than a real switching system. We
can say that, for development of switching system
software, the HDBMS with
more efficient testing environment than a switching
system  itself. it has
possible that a user can make various kinds of
tests on hosts in collaboration with other multiple
users, but also the HDBMS has the possibility that
it can be applied to developing a dynamic
transaction processing system for DBMS. It will
future
comprehensive and

provides  developers

Moreover, not only become

possible in  the to  provide
with
testing
data tramsition process can e
means  of  interacting  with  the
Query  Manager) which has the

functions under the

also  become
developers rather

convenient environment because the
confirmation  in
viable by

IQM(Interactive
database

windows environment.

manipulation

VI. Conclusions

In this paper, we have made an introduction to
the HDBMS simulation system, which is close to the

DREAM-S which is a real-time distributed DBMS
system  rumning on  the ETRI-developed ATM
switching system.  The developed simulation —system

can be used in order to make
the embedded EDML functions

host—based tests of
belonging to the

execution  file  for application software. The
simulation system mnamed HDBMS is a host-based
integrated  development  environment. In  this  paper,

we described the specific roles and functions of the
HDBMS, and then the overall structure of HDBMS

and its operational mechanism as well. In tum, we
explaned in  detail the issue of system
implementation  which  includes  system  organization

and messaging mechanism and  primitives  and

administration
host—based
simulation

aceess

developed
DBMS
users  can

commands. The  new
simator  can  provide  the
environment multiple
multiple databases simultaneously. The

system has also the powerful expansiveness to allow

where

it enriched, which means it continues having been
developing. The further studies in the futwre will
touch on upgraded implementations and discuss the
usability and expandability of the proposed system
here.
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