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Prefzcoe

Thia document is & collection of materials used in the Delta
demonstration at ICOT Open llouse on November 12-14, 1984, The
materials have been edited according tu the "outline of the
demonstration™, which is included zs the first page of this document.
Oueries and their results shown on the display screens are reproduced.
Nowever, we have not been able to reproduce zetual maps displayed on
spreen due to the limitation of the printing facilities. Thus, maps in
this document lack certain information such as location symbols and
resorts napes., Horeover, resultant maps of some queries are nobt shown.

The demonstration was conducted by the Delta demonstration
team. The tean censisted of the researchers and engincers of ICOT,
Toshiba Corporstion, Hitachi Ltd., and Oki Electrie Industry Co., Ltd.
Membersz of the team are as follows:

{1) Supervising
FKunio Murakami {ICOT),
Alkira Miyeshi (Toshibal,
Bkira Tachigami (Hitachil
(2} Setting, lairtenance a2nd Operation
Takeo Kakuta, Akihito Taguchi {(IC0T),
Karunori Shimakawa, lMaszyuki Uurakami, Mesayuki llihei,
YMasato Yamashita, Tetsuji ITori, Ikuc Akada (Toshiba!l,
Hiromichi Ishikawa, Keike Suzuki, Masaru Shima,
Tsamu Matsushima, Tatzuwo Yajims {(Fitachil),
Yukihire lorita, Hazunori ¥ojima (Oki)
(3} Explanation
I'obuyoshi [dyazakl, Shipeki Shibayama (ICOT),
Yazuhide Iwata, Suswusu tlatsuda, Yasuo Hoshino (Toshibal,
¥azuhiko Omachi, Karuhire Sate, Takuo Ishizuka (Hitachi)
{4) User (Host operaticn)
Haruo Yokota (ICOT),
Hiroshl 3awai, iasaaki Abe, Yasuo Toyomoto,
Takayoshi Fushinuki (Toshiba).

The contentsz of this doocuments were written by members of ICOT,
Explanaticon proup and user group.

December 1984,
Editer: 1. [Wyazaki.



Cutline of the Delta Demonstration

November 1984

INSTITUTE FOR NEW GENERATION COMPUTER TECHNOLOGY

Welcome to the Delta Demonstration! The contents of the demonstration are as follows
1. Explanation of Delta

We explain Delta using panels and recorded parration. There are six panels cotitled as

follows:

(1) Development Objectives of HDBM Delta

(2} Pilot System for Software Development

(3) Delta Architecture

(4) Example of Query Processing

(5) Query Processing Flow

(6) Delta Configuration

2. Explanpation of the Demonstration

Two systems, Interactive Query Language system (IQL) and Inference/Relational-database
Interface System (IRIS), are demonstrated using a "sightzeeing™ database.

The “sightseeing” database consists of six relations (tables). They are “resort,® “recrea-
tion,” “hotel,” "rescrt-map,” “location,” and "neighbor." The database contents are picked np
from sightseeing guidebooks in Japan. {Appendix A)

1. Demonstration of IQL

The demonstration of IQL shows a usage of relational databases. A series of gueries ix
executed according to a scenario. (Appendixz B}

4. Demonstration of IRIS

IRIS demomnstrates how to use relational databases in logic programming. IRIS provides »
gystem to combine Prolog and relational databases. Userz give Prolog queries to the system.
The system answers using information in Prolog and Delta. *Neighbor® relation is used in this
demonstration.

5. Question: and Aniwers



1. Explanation of Delta

Hello! Welcome to the Delta demonstration. Here, we would like
to show you some sample sessions with Delta. First, please look at the
panels around you. We will pbriefly explain some of Delta's features

using these panels before we begin the sample sessicns.

Panel | summarizes the objectives of developing Delta. It
represents z part of the effort to develop knowledge base machines at
100T. We decided to develop knowledge base machines In a step-by-step
manner, because the functions and characteristics required for
¥nowledge base machines are not fully understcod. The basie functicns
of knowledge base machines should inelude the manipulation of
¥nowledge and data, and should support inference using these
information. The inference function is being studied by other ICOT
groups. QOur group's main cbjective is to develop architectures
capable of handling a large amount of knowledge and data. We selected
a relational database machine as the starting point because of its
coppatibility with the logic programming languages. As you know, the
hasio vehicle for FGCS project is the logic programming. The
relational database model is based on first-order predieate loglc, and
its correspondence to logic programming languages 1s well known.

Thus, the objectives of Delta can be summarized as follows:

First, to create an experimental enviromment for various knowledge

base operaticns.



Second, to create 2 szoftware development tool by connecting Delta

with Fersopal Sequential Inference machines, PSIs for short,via a

LAN.

Taird, data collection for knowledge base machines using Delta.

Panel 1

Development Objectives of RDBM Delta

1. To create an experimental environment for various knowledge
base operations.

2. To creale a software development tool connecling Della with
P3ls via a LAN.

3. Data collection toward KBM using Delta
(1) Experimenls Delta tightly-coupled with PSL.
(2) Parallel processing experiments of queries using up to four
REs.




Next, parel 2 shows the total =system environment being

devel oped
future res
nunber of
conrected
Interface

terminals

at ICOT for developing the software that will be used im

garch., The system will consist of a local area network, a

PEIs, and Delta. The LAN consists of several unite-networks

oy Bridges. Unit-neiworks are similar to Ether-net. LAN

Adapters, LIAs for short, provide a high-level interface to

such as P51z and Delta. LIAz support a group communication

protocel, as well as the more common session-based protocol. The LAY
will be connected to a public packet-switched network, DDX, by a
gateway. Currently, one unit-network is cperational,
Panel 2
Psl
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Panel number 3 explains Delta's Architecture. Delta has a
functionally-distributed, multi-processor configuration. The access
pommand interfsce iz based on relational algebra. Delta has dedicated
hardware for relational algebra operations. Its intermal schema is
attriblte~based instead of tuple-based, and a two-level clustering
method is applied te reduce the zmount of data to be 2ccessed.
Turthermore, it adopts a hierarchical memory subsystem with a large
capacity memory to reduce the number of accesses to the secondary

sLorage.

Panel 3

Delta Architecture

1. Functionally distributed muliiprocessor configuration

2. Relational algebra command interface with hosts

3. Dedicated hardware for relalional algebra operations

4.  Aftribute-based internal échema, two-level clustering method
5. Interface for two-channel stream data transfer : RE-HM

6. Hierarchical Memory with large semiconductor memory unit

7. Statistical information collection function

T



Panel number 4 illustrates query processing by PST and Delta.

A "lamily" database is used in this example. This shews one way to use

a relational database with Prolog. PST has
of rules that define family relations.
that a parent is either a father or z moth
Delta stores & number of facts as relation
relationships between family members.
Suppose we use Prolog to ask PST T
PET first analyses
obtain the desired informaticon f'rom Delta.
Delta acesss commands.

query into sets of

cemmand sets for a single query. PSI then

Delta. ter the results are computed in
P5I. This process is also outlined in pane

Delta interaect via the LAM.

For instance,

been supplied with 2 number
one rule says
On the cther hand,

ar.

s expressing individual

or lhe pames of Mary'=s sons.

this query using its rules and generates plans to

It then translates the

It may gensrate severazl such
zends these command sets to
Delta, they are sent back to

1 5. It shows how PST and

Pane] 4

i1) (2]
Pal
son(C, Pr=childiC, P) man(C). Plan
child({C, F)=father(®, C). enaration ‘
child(C, Pk-mother(P, C). general
Dalta Query
generation

father{john, mike),
father(john, biil),
father(john, anne).
mather{mary, mile),
mather{mary, bill),
motherimary, anne).

Union of inter-
mediate resulls

Get resuit

man(jahn).

mal‘l{t?::iel Transfer of result
maribiii}. fram Daita ta PSI
woman{mary).

woman{anne),

Example of Query Processing

T-2on(S, mary).
!

fatherimary, 5), man{S} plan 1

mothermary, S, mani3) ... plan 2
4

(selection, father, 1, mary, Interm 103 }

.. 1
¢natural-join, Interm 10, man, Interm 113 ©  plan
<selection, mother, 1, mary, Interm 203

I
{natural-join, Interm 20, man, Interm 21> @} plan 2

l

Lunion, fnterm 11, Interm 21, Result) @
<get, Resully @

Result=milue, bill




Panel 5
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Panel 6 shows the hardware configuration of Delta. It
congists of two subsystems, the RDEM Supervisery and Processing
subgystem, RSP for short, and the Hierarchiecal Memory subsystem, HM,

The RSP subsysten consists of Tour major components: an
Interface Processor (IP), a Control Processor (CP)}, Relational
database Engines (REsz) (of which there will be four), and a Maintenance
Processor (HMP). The IP is a kind of front-end processor. The CP acts
a5 the main controller for Delta. It controls transactions, translates
queries intc internal format and directs the REs and HM during query
processing. The REs are dedicated hardware for relational operations.
They have pipelined two-way merge sorters to presort data for

relaticnal cperations. Currently, only one RE is in=talled.

Panel 6
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The HM consists of three main compenents: the HM controller, a
databaze memory unit, and moving-head disks, The HY econtroller is a
general-purpose processzor, The database memory unit 1s 2 large
semiconductor memory, that is used for the Delta's main working buffers
and for a disk cache area, The capacity of the databaze memory
unit is currently 16 megabytes, but will be expanded to 128 megabytes
at the end of March, next year. Moving head disks are the secondzry
storage devices that contain the actual database. The capacity of each
disk vnit iz about 2.5 gigabytes. The system has two disk units now,
and will eventwally have 8 units. Delta has a battery back-up unit to
protect the database, particularly the contents of the database memory

unik, against power failures.

¥ow, we have briefly explained Delta and the environment in
which it is used. You can find more infeormation in the FGCS
Proceedings.

If you will please be seated, we will demonstrate some sample

sessions with Delta,



2. Explanation of the Demonstration

First, we would like to explain the kind of sessions you are
about to see, The demonstration system consists of Delta and a =mall
host computer connected by a2 LAN. Two sessions will be displayed, bath
making use of a sightszeeing database. The first sesszion demonstrates
the usual uszage of a relational database using & query processor
Wwritten in Proleog. The second session demonstrates one way to connect
Frolog with a relational database: thisz combination constitutes a

deductive database system.

Flease look at the white board on your right. As vou can see,
the sightseeing database consists of six relationéf

The "resort" relation contains name of the resort, its
prefecture, distance from Tokyo, mode of transportation and fare

required to reach it, and loeal scuvenirs, A prefecture in Japan is

# 3ee appendix A.



scmething like a state in the United States.

The "recreation® relzation ineludes information about
zetivities you can partieipate in at particular resorts.

The "hotel® relation provides information about resort
accomoda Bions.

Two more relations, "resort-map" and "leocation™, include
maps shewing the lecation of resorts.

Finally, the "neighbor™ relation contains the distanees and

directions betwesn resorts.

The first session uses zll these pelations except the last

one, "neighbor", The zecond sessfion uses only the "neighbor® relation.
: ¥

The gquery lanpuapge of the {irst session, Interactive Query Language,
or IQL, is similar to SEQUEL but is enhanced with the capability of
displaying map information. The meanings of the IQL queries should be
fairly obvious, The =zecond session demonstrate IRIS, an
Inference/Relational-databasze Interface System. IRIS combines Prolog
with a relational datsbase, Users input ordinary queries in Prolog,

and the system obtains the regquested information from Delta.

We may request any basie information about sightseeing in
Japan in these sessions. Hewever, we use & sequence of queries based
on a fixed acenapioc oo as to complete the sessions in a reasonable
amount of time. You may find the scenaric in appendix B of your
leaflet, It starts as follows:

A famous databasc designer has come to Japan to participate
in the Internaticnal Conference on Fifth Generation Computer Systems,
19684. Using this opportunity, he plans te go sightseeing around
Tokyo. However, he does not have enough infermation about resorts in
Japan.

When he visits ICOT, he finds the relational database



machine, Delta. Fortunately, it includes a database of Japanese

resortz. He asks an ICOT researcher to use Delta to search for

approprizte resorts. The researcher willingly ascecepts his reguest.

]

The demeonstreztion will be conducted by the people of the Delta
design team. We should warn you that, as Delta will not
be fully cperational until March of next year, its performance can

at times e somewhat erratie. We hope you will bear with us if Delta

decides to be uncooperative!



3. Demonstration of IQL

Good morning (afternocon) everybody. MNow we start the
demonstration =essions. You may have questions, but please wait until
the end of the demonstrzticn. By the way, the first piece of Delta
hardware iz around you. Behind you is the HEP subsystem. From left to
right, they are maintenance processor, interface processor, control
processor, and a relaticonal database engine. 4nd, the Hierarchieal
Memory subsystem conszists of these eguipments, The HM controller and
the datzbase memory unit are over there. The moving-head disk units
are behind these bones.

Tn IQL =es=ion, this screen shows you the queries and
cogpiled requests to Delta. The okbher one, over therse, displays maps
and resort locations. Maps themselves are stored in Presort-npapf
relation in Delta. For =ome queries, the results are listed here in
tablez., For cthers, resultz are displayed in a map over there.

13



_________ First QUE!":." B

Now, the first query please,

IoL>display.

IQL>select map _data.

IQL>frem resort_map.
IOL>where ares_name=z[honshul.

Green letters express gueries in JOL. This query directs the
system to get map of "honshu"™ frem Delta and display it on that
sereen. "Honshu" is the largest island of Japan.

Lelta commandz plezse.

Blue letters show Delta commands. Delta command is the
interfzce of Delta with hosts. It is based on relaticnal algekbra.
i The first compand is "selection®™, the second is "projection”
fte get only necessary attribute. These two form a command=tree that
specifies the retrieval., The third command demands to send the result
to host.

We got a map of centrzl Japan on screen,

[QL>display.

[Ql>select map_data.

IQL>frem resort_map.
[QL>where area_name=lhonshul.
IQL>

[
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o]
=]
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(C1,sel,p,840926120000,resort_map,d, =" 68616 %],
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e ——————— 2nd QuUery —emmmscssmmessssmesee—

IQL>»lcoate.

IQLrselect symbol.

L>from location.

TGLswhere ares_name=[honshu] and resort_name=next.
IQL»zelect nzme.

IOL>from resort.

I0L»where distance>[100] and distance<[150].

The uzer wants to go out of Tokyo, but not too far. He
directs the system to display resorts that are hetween 100km and 150km
from Tokyo. The first line, "loeate™, means to locate results in the
maps

Commands please.

| This query has nested selections imvolving two relations,
Mgeztion? and "resort®, Thus, resultant commands include "semi=-join"
that i= one kind of "join®. Delta can process severzl kinds of "join®;
naoely "natural-join®, "theta-join" and "semi-Jjoin”.

We got the results of the query blinking on the map.

There are bwo major areas that have several blinking resorts. One is
around "nikke" in north and the cther is around "izu",

He prefers the place near =ea.

(The result i= not ineluded in this dooument).

IQLrlocate.

1QLYselect symbol.

laL»from location. .
Lthwhere area name=[honshuland resort_name=next.
1QL.»select name.

1QL>from resort. _

I%wahere d?stance)[lDDEand distance<[150].

[QL>

- o e e w— =

[[1.EEE*P.B4hﬂldﬁzaﬂﬂﬂ.resDrt.d,ﬁ}'DUE4‘E3{'Dﬂﬁﬁ'.*].

[2.5e1+p.34HHEEIEDDDﬂ.location.d.ﬂ='ﬂﬂﬂ[ﬁe?ﬂﬁ&?5'.*].

ES.SJO.t.Z-t-ITd-i-].?*]r
{4.7+0 ,t.3.1,3,1r361]

[([1,g9et,i,ir36l}

Xy



m=====sse—— 3rd QUEry -—-==—mmemecmm———a -—

TQL>select name,distance,transportation, souvenir!.

IQL>from resort,

IQL>where distance>(100] and distance<[150) and prefecture=[shizucka].
IQL>order by distance,

He asks the system the name of the resorts, their distances,
transportation from Tokyo, and souvenirs he can get there. The result
should be sorted by their distances.

Delta commands please.

He got lots of resorts listed on soreen.

IQglL»>select name,distance,transportation,souvenirl.

IQL»from resort.

[GL>»where distance>»f100Jand distance<[150Jan:d prefecture=[shizuokal.
[Ql.»arder by distance.
[QL>

[([1,s5el,p,B40810020000.resort.d,3>" 00684 &3¢ 0096"
£2="7368697a750L6hG1 ", =],

— o o e S e e g am amm — e e = - = o =

(2,pro,t,1,4,1.3.4,6,=%1.
[3.5rt,b,2,1.a8.2,ir371]

[[l,get,i,ir371]




distance

transporiation

e S e e

niravama
jto
hokkawa
lzunagaoka
numazu
mishima
shuzenji
voshina
tsukigase
atagawa
funabara
amagi
izukatase
yugashima
5agasawa
inatori
ted
{lmafthama
odaru
rendai ji
shimoda
mihonomatsubara
izuosawa
kumomi
shimlizu
matsuzaki
vumigahama
izudogashima
umegashima
shimogamo
shizuoka

jnr

Jnr
Jnr-izukyu
Jnr

Jnr

Jnr
jnr-izuhakone
Jnr-izuhakone
jnr-lzehakone
Jnr-izukvu
Jnr=izubakcne
Jnr-bus
Jnr-izukyu
Jnr-bus
Jnr-izuhakone
Jnr-fzukyu
dnr-bus
Jar-izukyu
Jnr=-izukyu
Jnr=izukyu
Jjnr=izukyu
Jnr-bus
jnr-izukyu
Jnr

jnr

dnr-bus
Jnr-izukyu
Jnr-izuhakone
jnr-bus
dnr-izukyu
Jor

souvenirl

strawherry
dried_fish
dried_fish
bun
sashimi
sashimi
horse-radish
hrawn
aviul
arange
hrawn
horse-radish
dried_fish
horse-radish
horse-radish
dried_fish
sashimi
sillago
‘crab
bun
dried_fish
strawherry
avul
sashimi
green_tea
sashlimi
sillago
sashimi
bun
melon
green_Ltea




————————————— bth QuUery —eccccma e
IQL>display.
IQL>=select map_data.
IQL>frem resort map.
I9Ll>where arez_name=[izul.

This query asks for 2 more detailed map.

lelta compands plesse,

Tou may have noticed that relation names appear in Delta
commands, but there are no gttribute names in them. Delta
distinguishes attributes by their places in a relation, just as Prolog
distinguishes argumenta by there places. S50 this {1=...) means the
first attribute eguals to ..... This ('697a75') is just "izu"
expressed in hexa-decimal of ASCII code.

We ot a map around "izu® on screen.

[QL>display.

IQLl>»select map data.
IQL>from resort_map.
[QL>where area_name=[izul.
[ >

[[l,sel,p,840826[20000.resort_map.d.1="697a758", %],

(2,pro.t.1,!,2.1ir381]

[[l,get,i,.ir3gl]




-------------- Sth Query —ss-sessccr e mmma—

IQL>lccate.

IQL»select syobol.

IQL>from location.

IOL»where ares_name=[izu)] and resort_name-next.

IQL>»zselect pame,

IQL»from resart,

I0L>where distanee»[100] and distance<[150] and
prefecture-[shizuoka] and scuveniri={dried_fish].

The result should be shown con the map again,

Delta commands please,

Japan is known as a leader of fishing industry. So, He thinks
it nice to have scme kind of fish mezl on tour. For souvenir, fish
products are preferable to fresn ish. He looks for the dried fish for
the souvenir by the recommendation of ICOT people.

This number {(B402101200) in Delts command shows the date and
time (August 10, 1984, 12:00:00) when the latest schema change of the
fresort™ relation was made. This information is stored in the
dictionary in Delta, and hosts can read it by ordinary Celta commands,
Thiz information is attached here to ensure that the host uses correct
dictionary.

How, he gets candidate resorts to go on soreen.
(The result is not ineluded in this document).

IQL>1ocate.

[QLxselect svmbol.

[QL>from location.

[QL»where area_name=[lizuland resort_name=next.
[QL»select name,.

IQL>from resort.

IGL>where distance>l100and distance<l150}and

prefecture={shizuckaland souvenirl={dried_fishT.
rqL>

[E]fSEl.P+B4ﬂﬁlﬂlﬂﬂﬂﬂﬂ,FESUrt.d,S}'UDGG'&B('DHBE‘

&2='?35559?a?55fﬁh6i'RG='GJ?EEEESEdEfEEEﬂ?ﬂHH'.*]1

[2.5&1.p.ﬂ4ﬂ92ﬂ12ﬂunﬂ,1ﬂnatinn.d.ﬁ-'ﬁﬂTa?5';*3*

E3I5j01t12|t1lvdl‘~lu*]l
[(4.pro,t,3.1.,3.1r3811]

[([l,get,i,ir3sll




B R UBFY —mm—e———— e ———

IOL»select resort-name,recreztion-name, recreation-fee, resort-fare,

IQL>from resort,recreation.

IQL»where resort-name=recreation-resort_name and
resort-diztance»[100] and resert-distance<[150] and
resort-prefecture=[shizuoka)] and resort-souveniriz[dried_fish].

He is asking next query (6ta). He has not decided which kind
of recreation he will enjoy there, S0 he asks the system about
recreation over there.

Delta commands please.

I This query involves joining "resort®™ and "recreation”
relations.

This time the result f{s listed in a table., He decides to go to
"shimoda™,

He thinks he has heard the pame of the resort before. ICOT
people explain him that "shimoda® is the first Japanese port opened to
foreign ships after nearly 300 years of eloging portz in Ede era. He
mzy have read about it in books.

[OLSselect resort-name.recreation-nawe,recreation-fee,resort-fare.

[gL>from resort.recreation. _
IQL>where resort-name=recreation-resort_name and resort-distance>{100]

and resort-distance<[150]and resort-prefecture=[shizuokal
and resort-scavenirl=Cdried_£1ishl.

QL>

[Cll,se!l,p,B40810120000.resort.d.3>' 0064 '&3< 0096"&
2='7368607a756(6b61 ' 46="64726965645[66607368" . %],

(2.joi,t.1,p.840810120000.recreation, d,1=2,%1,
[(3.pro.t,2.4.1,9,0b.5,ir4071]

[[l,g9et,1,ir401]




resort-name

T T T T R e e e E Em e o S o am e

hokkawa

haokkawa

inatori

inatori

inatori

Inatori

inatori

inatori
‘Imatori

ito

1to

tto

ito

ito

ito

ito

lto

ito

ito

ito

izukatase
fzukatase
izukatase
izukatase
izukatase
izukatase
izukatase
izukatase
izukatase
izukatase
shimoda
shimoda
shimcda
shimoda
shimoda
shimoda
shimoda
shimoda
shimaocda
shimoda
shimoda
shimoda

recreation-name

fishing
Swimming

golf

Lennis

gateball
baseball
SWEimming
fishing
field_athletics
aolf

tennis

bowl ing

fishing
swinming
boating
vachting
wind_surfing
cyel ing
field_athletics
riding

golf

tennis
gateball
baseball
SwWwlmmlng
wind_surfing
cycling
fishing
field_athletics
skin_diving
skin_dlving
aqolf

tennis
gateball
baseball
swimming
boating
vachting
wind surfing
cycling
fighing
field_athletics

trecreatio resort-fa

[#¥]

L

e

P bl = O — PRI TS O DR P O O e == b B S R BD — B R L — R

L

£ s —
== 0

— —

PA S = O 5 e — b3 R LT
G 0o G L0 G0 L0 G G0 G0 L0 G0 L0 G0 G DO GO 00 QO 00 G G L) PRI PRI R BRI R B PO PO RS R Lo G0 GO 00 L3 0O G 6O L3

Z1



mmmmmmmmmm= Tth QUEPY ——————mmm e mm———————

IQL>select neme,rate, capacity,accommodation.
IOL>from hotel,

I0L>where rate=<[15] and resort_names[shimodal.
I0L>order by rate.

This query asks for information of hotels in shimoda. He wants
to stay in & hotel not too expensive.
|The unit of the hotel rate is a 1,000 yen.

Delta commands please,

He got severzl results listed.

IQL>select name,capacity.rate,accommodation.
[QL>from hotel.

CIQLwhere rate=s<[1%]and resort_name=[shimodal.
[QL»order by rate.

[aL>

(tl,sel,p,8408[0120000.hotel . .d.4=<"000f"'22="7368G36d6f6461".%],
(2.pro.t,1.4.1,3,4.5.%]1,
[3.5rt.t.2.].a.3.ir4dl111]

[([l.get,i,ir411]

name capacity rate accommodat
hotel _masaki 200 10 brkf/dnnr
shimoda_tokyvu_hotel 380 12 Lrkfsdnnr
hamano_hotel Inao [ 2 brkf/dnnr
alzuen ay [ 2 brkf/dnnr
ryokan_shimoda_Jjuraku_hotel 200 12 hrkfZdnnr
shimoda_grand_hotel JA1 12 brkf/dnnr
hotel _izukyu 400 13 brkfsdnnr
shiwoda_onsen_hotel BARE 13 brkf/sdnnr
shimoda _view_hotel 500 l 4 brkf/dnnr
kurofune_hotel 380 15 brifsdnnr
shimoda_vamatokan 350 15 brkf/dnnr
yvubatakan 15 15 brkf/dnnr
shimoda_kaihin_hotel 200 IS brki/dnnr




mmmmmmmm—e e BEN QUE DY e e

IOL>select addre=s, phone,
IoL>from hatel.,

IQL>where names([shimoda_view _hatel].

He decides to stay at the largest hotel, shimoda-vi
: s =view-hotel
and wants to know its address and phone number, ' '

Delta conmands please,

We've got the result on screen. This finishes the IQL
session,

|IQL}select address,phone.
IQL>from hotel.

labLdwhere name=[shimoda_view_hotell,
[QL>

Lfl.5el,p, 840810120000, hotel .d..
=" 72RBGEGANT54615{7EEE65TTSIGAGETLGEEEC" , *].

(Z2.pro.t,1.2.6.7.ir421]
(Ll,get,i,ir42l]

address rhone

T T T T T T T T E E e e e e e e e e e e

633 _ohara_kakizaki_shimoda_city {0558212-6600
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4. Demonstration of IRIS

The previous session snowed you the IQL system, which iz a
combined system of HDB and map display functions, This session shaws
vou IRIS, which combines Prolog and RDE. IRIS uses Prolog rules as
deductive part and faects stored in Delta as data part. Thues IRIS ean
be regarded as a kind of deductive database system.

A relation, "neighbor®, which steores neighborhood relations of
resorts is used a5 the basie database in this example. However, any
relations in Delta can be used as basis if we store appropriate set of
riles in IHRIS. The example is simmilar to the eone in the secenarieo, but
a little different.

IDB please.

idb1{{neighbor(X,¥,DS,DR):-edb(neighbor(X, ¥,DS,DR)}) ).
idb1{{near{d, ¥):-neighbor(X,¥,_1,_23)}.
idb1{{near(X,¥):-neighbor(¥, ¥, _1,_2)]).

idb1{{route{X, ¥):-neighbor{X,¥,_1,_2))).

idb1{{route(X, ¥):-check, neighbor(X, 2, 1, _2),route(Z,¥)).

How, please look at these rules in Proleog. The first rule
{with edb) says relation "neighbor"™ is stored in Delta. If a resort X
is a neighbor of another resort ¥, then there is either
"neighbor(X,¥Y)" or "neighbor{Y,X)" in Delta but not both to avoid
redundancy. But the neighborhood is essentially a symmetrie relation.
Threfore, we define a kind of wirtual relation "near™ as a set of
rutes in Prolog. X is near Y if X is a nedighbor of Y or ¥ is a
neighbor of X, These two rules express this definition.

If a user asks about "near” relation in Prolog, then IRIS

answWwers it using the definition.of "near" and reel relation "neighbor®
in Daelta.

mmmmmmm e QUEDY s e e e e e e e et e

Tnus, when a user want to kmow which resorts are near
"shimoda', he ean ask in Proaleg as follows.

i 7-iristidbl.,near(shimoda,x}J.
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(First plan

and Delta commands)

(Ineisghbor.shimoda.X,_1_

Plan : 18, 2 18117
| cpte [[neighbﬂr*shimﬂda.x._l-iS. 2 1911
| memo  : pliCCneishbor,shimoda,X, 1_19,_2_1913,(Cir58.X11)
[[1.5e]l,p.B840810120000,.neighbor.d.1="73686096d616461",*],
[E‘ProltllgltﬁlirEE']]

This is the [irst plan generated based on the first pule.
This {opt) meazns the optimized plan. #&nd, this (remo) indicates
relations to e used later for optimizstion., Optimization does not
change the plan in this example,

{Zecond plan and Delta commands)

X.5himoda.

Flan [[neighbor. o _z_191]1
optp Elneighbor. . X.shimoda. l_IE._Eniﬁ]]
meme 1 plilineighior.x. shlmoda., 19,2 1891T.TCirss. X1 1)
[{I,sal.p134331u12GUﬂﬂ.neighbur.d,ﬂ:'?GEHEBEdEfﬁéﬁi'
[2.pro.t.f.1.1.0r58]11

The second plan is generated according to the sccond rule.

[(fiwunn.i.irs§.i.ir59.4.1irG011]
(Cl,equ,i,ir60.1,ir58.d11
equ_ans . false
[([l.gect,i,ir6011]

This command (unn), union, combines the results of two plans.

This command (equ), is the equality check to avoid infinite
loops.



Now, we get the presult listed,

Ired( " amazgai :
IrECI "instori
ir6li 'matsuzaki
irg0( ' rendaijji
Irgd("vyumigahama

L ]

In this session, we have shown only a simple example. But IRIS
can process rules that involve recursions and negative rules. With
these functions, IRIS can process essentially any kind of rules in
Prolné. Thus, IRIS is a step toward the development of knowledge base

machine.

5. Questlon: and Answers

How, we have shown you sample sessions with Delta. It's time
for questions and answers.

Thank you very much!

END of the DEMONSTRATIONS.



Appendiz A

DATABASE SCHEMAS FOR THE DEMONSTRATION

(1) *resort” relation

name
prefecture
distance
transportation
fare

souvenirl
SoUVenrs
remarks

(2) "recreation”® relation

[Pttt}

A&
resort_name
fee

{3) “hotel® relation

name
resort .oame
capacity

rate
accommeodations
address

phone

(4

L

“neighbor® relation

resort.namel
resort_name2
distance
direction

(5) *resort-map® relation

area.name
map_data

(6) “location” relation

resort_name
arca.pame
symbel

Name of the resort

Name of the prefecture in which the resort is located
Distance from Tokyo to the resort (kilometers)
Transportation from Toekyo to the resort

A single fare using the transportation (thousand yen)
A famous souvenir of the resort (in English)

A famous souvenir of the resort (in Japanese]

beauty spots, other souvenirs, ete.

Name of the recreation
Name of the resort where the recreation can do
Fee for the recreation (thousand yen)

Mame of the hotel

MName of the resort where the hotel is located
Capacity of the hotel

Daily rate per room (thousand yen)
Accommodations (e.g. single bath breakfast)
Address of the hotel

Telephone number of the hotel

Name of the resort 1

Wame of the resort 2 (farther than 1 from Tokyo)
Distance between the resort 1 and 2

Direction from the resort 1 to 2 (16 dir. e.g. sw, nne)

Name of district
Plotting data of district

Name of the resort
Name of district where the resort iz located
Map symbol for the resort (including location)



Appendix B
=A Trip with Delta”

A famous database designer has come to Japan to participate in the International
Conference on Fifth Generation Computer Systems, 1984. Using this opportunity, he plans
to go sightseeing around Tokyo. However, he does not have enough information about resorts

in Japan.

When he wisits ICOT, he finds the relational database machine, Delta. Fortunately, it
includes a database of Japanese resorts. He asks an ICOT researcher to use Delta to search
for appropriate resorts. The researcher willingly accepts his request.

The researcher sits down in front of a video display terminal. That terminal is connected
to a personal computer, and that computer is connected to Delta via a local area network.
The researcher asks the designer, “how far are you willing to travel? The designer says
*I'd like to go there and come back in two days.” The researcher replys *0OK,” while using
keyboard to input the following sequence. As he does so, a map of central Japan appears
on the video display.

IgL > display.

IQL>> select map_data.

IQL> from resori_map.

1QL>where area_name—[honshu/.

The map data is also stored in Delta.

“As you want to return within two days, we will search for resorts which are 100 to 150
kilometers distant from Tokyo®, the researcher says. He then inputs the following sequence:

1QL > locate.

1QL > sel=ct symbol.

1QL > from location.

1QL > where area_name=/honshu and resort_name—nezt.
IQL > select name.

IQL> from resort.

QL > where distance > [100] and distance < [150].

Then, resorts satisfying the given conditions blink on the screen. *To which spot would
you like to go!”, asks the researcher. The designer points to a spot on the screen. “OK.”
the researcher responds, and inputs the following query:

QL > select name,distance tranaportation souvenirl.

IQL > from resortl.

1QL>where distance > [100] and distance <[150] and pre fecture~ [ehizuoka].
IQL>erder by distance.

The result table appears on the terminal screen. The designer crys “Oh! I have 2
weakness for dried fish”* The researcher, smiling, continues to type at the keyhoard.

IQL > display.

IQL >select map_data.

IQL > from resort_map.

1QL > where area_name—fizu/.

A new map appears in the screen. This detailed map contains a spot to which the
designer points. The researcher continues to strike the keyboard.



IQL =iecate,

IQL>gelect symbal,

IQL> from lecation.

IQL> where arec_nome=izu/ and resort_name=nezt.

IQL > select name.

IQL> from resort.

IQL > where distance > /106] and distance < [150] and
prefecture—[shizuoka/ and souveniri=fdried_fish].

The resort symbols start to blink. *These resorts are 100 to 150 kilometers from Tokye
and belong to Shizuocka prefecture,” says the researcher. "You can buy good dried fish at
any of these.™

“Can we see what we can do there?" asks the designer. “Sure,” says the researcher.

IQL>select resori-name,recreation-name recreation-fee resort- fare.
QL from resort recreation.
IQL=where resori-name—recreation-resort_name and

resort-distance > [100] and resort-distance < [150] and

resori-pre fecture={shizuoka| and resort-souveniria dried_fish/

“Good. [ think I'll go to Shimoda,” the designer says. “Then, we have to find a hotel
for you to stay in,” says the researcher, "do you have any requests concerning the hotel?™
“Well, I'd prefer a rate of less than 15 thousand yen per night.” “I see, the researcher
replys, and enters this new irformation at the keyboard.

1IQL > select name,rate capacity,accommaodation,

1IQL> from hotel.
IQL> where rate= < [15] and resort_name=—/shimoda/.

IQL=order by rate.
A list of botel names appears.

“I think Shimoda View Hotel is best,” says the designer. “OK," says the researches
“let's get the address and telephone number.”
1QL > select name,address,phone.

IQL> from hotel.
IQL>where name=[shimoda_view_hotel].

The designer potes the address and telephone number in his memorandum and says,
“by the way, are there any good resorts [ can visit when I come back to Tokyo!™ *“Well,
we just happen to have a good system named IRIS for such questions. In this system, we
£an write our query using Prolog. The IQL processor is also written in Prolog, but it only
converts [QL queries into Delta commands. We plan to use IRIS as a tool for investigating
knowledge base systems. QK, let’s have a look at reserts on the way back.”

tdbiffroute(X Y] -neighbor(X,Y))).

tdbI(froute (X,Y)-check neighbor (X, Z) route(Z)Y))).

1db I{(neighbor (X Y):-edbneighbor(X,Y))}).

*This is a Proleg program which deseribes the relationship between two resorts on one
route. If we want to search for resorts on the route from Shimoda to Tokyo, we input the
following Prolog query,

V- trigfidb i routefX shimoda)].
and resorts along the route are displayed.”

“Thank you,” says the designer, *I'll make my plans using this information.” “You're
welcome,” says the researcher, *have a good time on your trip!”
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