PS/co/ . P9-2
. 06.£9

(‘Reai TMJL baf&b GSe. .

EM J MW Gm&kw\j)w ‘-LIA'M}Q. M. Ll.(A.:tMIJ'LIAM‘:.i ’Fo(i ﬂnv'\'g)

2

F Pecallok, Ch e , G . HHann G Scoud o
ITulo - M da ww Co: G. /agw,.,‘u;/,a/ 3. ;(q/oc//\/lé Heot>- Neblat

/thmc\»«cl\w = Bk —» Discdem b AAM }:omw(re) o‘r%m.r bows Maar RTDR ._

‘J(‘, = Reswnd & d")‘}e'ﬂ& 0}33('&«3 *are'&w:kw dos W bopie- & Je
(\Jo{: Pppandix de PS.co. wP 84 .1 da 22 N Rg)
Rl Talls
R/O &O’nm\um
Rio ToRAck ((emehdlinaS how NoDAL or o.mué,h,.).--w)[srs]
R/O Tabds Fle S—\X)ts« <?¢MJL°\&). s"ud\kf"") [Lﬁl’]
Q/\Al Fle S»\pti,v. UNIX (+:DBM’: por 2x.

R/W CTPQ.L = wtuﬂ eAh au“"l'd\l a WO.LM}'M
SPS « l-mo ol de PL awe C.-Tree.

RDRB ﬂmgwf S‘r"CzM.. = ORAcCLE .
\“—UJ = %?{m@vo& Howwr weade \)w&'o.w."s (DE) = \N"A\H'tm . (P+
wi S—\mk& basic Commond . To ‘t\“w-vn‘ocl“"— 1.,

Jlwis D& o "Ct o edpout vaks/lw.o\d'e.g —

- Fixed L‘M—R/LJ' Areocds
-S&'uga hu\ Corama awmd

s 70, Jlu'c DB s Ada.ole& wied U M &'vlétm
by € AP (Nodal ) .-
J(‘,—-()-‘T‘LV:D& wud, B be Tovalalid o ") &b ales
Sewe Teols For WW,_
FP—s ww dod Tools for Archocive 2 (o€ K. D8 itsp )
2 " Kowsfer dam Rar off b 3madyons
F’M—?‘Pow Jhocrams d,g )} ‘)eo_\mu A ﬁp\MW
2 dier o cumne cb> ?:n\c)hmo\&\lg Jda e, DR .



®

/Q\SCAJSSKN\\
GS —» DL ?QWL ‘;..u\okre Mwwk JA k;.rﬂ.cam'kwf anvom— .
¢ Voir /0—3 Q/XM‘/& cote =

- Mis
R - Accahmtenss (DR pour 1990's At oRACLED

&5 L'AO Wn dQ w! u}ke\.W‘ C'vu' OMC,LE /).o“\-_t-s ‘!m(FQmM .
S lfh o, Le'ww:m.u.iz af PO TYIos Py Aﬁ WO-;\M{-M s
towe wode DB Lonb  2nhocwws ,— (F-U'mej olt-rc«m.q_,

}‘;’CKW,M’” Cnparedl , ok,

FP —» ok pow Ainitc L wbr & DBMS o L
MM.{‘ Az f/Am a-+-on berotn, an nivtan Atucu'a./‘w~ ?

- Rlo D8 (G naprd )
- — T - okacLe
- On e R/ ,f.duh,, o -

FQLM — D ik Aé Lo beahowg an wivean elf‘OﬂﬂCLE

T TGS s A exiolt mex  Acencd ode. per Aol CERST T
owec }»»\‘Lz(xhi d'whlis~ ORACLE doy un ordivdtinr focad .

FP - QVM,(J,,F A Fnps dlaccsr  Wemaire day  wsle bt o cdial ?
Je — adiclliwes S Leck OB o por Secods
4GS —> ORAUG a mm +eufy di repose o ewthion $ Secandy
e < pactis dum },m;,wma_ y— ——
\Jg/ Ru Jc 5y seUr on whlise wn R/oTalle J«‘u«},ﬁ ante

c@%xa%,wnw&wwm
foe & oRAmE . DR w el Pm«amckl

N — chhora, \‘A-huw"da’cd R

2 L-AStE é& 'R/OF‘_‘GJI'Q/; _evia ok #)ouS' 'Q)> AP .

EQINFo

ALaRMES

W<e T _

SETUVE L . o



@

OBwawe +——» EM /fec /eqdo
Sos +\VidDeo

(ARBRES)

<ARc&Nes>

)ﬁ»'j_(?_/_t‘:-wva&%m«dé«? QOC«&M.:HA% pow opprevdst &
PV N S oﬁc)«m.g) A ,pa“/k Ra ,(.c»irt )pow" ﬁo)d?un& °\/"“
exiolk b “T/wl o¥ woimbenn  comichewae Tt —

< ;EE: RO DB powr b AP
¢ M [y o /Q&\ MMM% P«z‘ﬁ&% S Tw M)He/\éa. CRACLE

Je : dlagyel & oRAUE  aem ‘Bg blas Lok s £ ok
&Mm 'R/C.,

4 t?,w( }M wn jta.lr{ “ oRAace w'sil HM 2 ,Q/\ovl&h«‘?
B S O T N Ny S S X P A ST h&u A’ a2
"x“\gﬂ Ork‘kwm)‘ anec asret ,%@J‘W A thwk OQ’WP-I ‘-
—_—3 ),M ré(ﬁip&.r e Rso (7"'"’}"""‘/ ’eno_ Fos o~
hous J.WQW Aou Soun pows Lo womat

‘S’\‘\’T\'\O\Mma/o Comul Jouree Krl /&&Qﬂ«m

bimowe  ~ufe ORAWE = I8 favduik deme s acc,
\:ov\r Ob,{wuq_r e Y Flok Tolbe .

4 GS z 2 qw%w&l =
__TW/P A’ACCCA AW :])& d,OMC—U;?

- R/O A‘S MQ’S (.'l rOf"-ACLG . CBMAMY C'K:hl’»“'(—f‘/ﬁs(dtltr ?..

-!>/-)2 t’xt’aﬂ ax Py X V) \\Mh.rfau ornec CORAUE Comwartioumny ..

v’: Lo & CCedas ¢ '
;;K;:L qu_—l?ﬂoc

L) PROC(C«SA ‘R(’C) SqQL l .__Lkic

wack . X
ORACLE |




®

3/(000& R/oTalls .
'A%A%Mu\om)mam%w/zaw A v —

st o ’R/o Tobles “ . o

g Deue

ro—ap———————

- qu,w\te d " WALt dranr Fou.r SJ?.\».LDU’ Ceo Q/OTMLS

Cib.)‘\u:a cRACLLE . —

e A AP _
# Jushifcafiom d'waa RjoTally -
~ Tewmps d'acc facble .
— Dovudy shby o SI'W‘IL'.) & accddar bewdank uma pricode diuwie .
— —_ S\MF[ACA% by AP

CUHS _ PQW\M,- Wemmniage-b-on pas de brewdre * R/o Toble File Systie. *~
du Le® 7

- Je Eforb de wn b Veomce oA A'ab\om«:\\'s:@,&,e {fws Sm«;& N

e e e MJM?S/@. .

geo..u\(‘,ovu\( dy W coute A cRAUC *nw\'ﬂof wexiste Phus
[UN-YUR AUPNUT S

’GSN'“C\&**H‘W&A*H?M%&M%W ~
Vauf OrACe 7 (mLe-us_P-?‘]dAoQofﬂM por ox. ) .

\J_g : l,Gk ﬂvml/?»wu'.: ORACLE —> fL/ODatLTAE-Q Fiwuel
Ls.  cohdrmmce "LS S fog 5 M cJLW wpdate Ly
4@“12/03)1“'&&»&,;&00%5 day am $erver du ~itoun .

forhendsCrs ) , Aoy aced Aeeeek fors e ©RAUE
(colloge , Aocalisehon -2 .
A “Rjo DT “ gt nemb stockin do, &
Series dm ‘rc'.LwM -
_\_J_(’,_ = No}\S,, A u’a OV S o IO lL



&

FJAV\ B toc_a.,&,wujw (’OPA.Q MAGMJL o(.& (»\C:OJ .pcum}hw j
3@»\;@ o poha ol oRAUE | _ Celty copre Loyran - dze
O(D}, Ua  Serve (awc A OL\*-V-R D PLM‘{“?CMQ‘U‘ [4“‘“;’ NFSJ-
o Gually wiblods e & four 2
- Pc\a [Le UUI_FLA\J'\O»\ S‘?W‘CL/CO};{e .
- Mh’imh\i& I.aﬂ JArm w/\me,‘,‘,&‘ e S MME P Ao
}qaw Ls R/ DT ew r-v\wf"thj Lea athende S uva.
GD= Food -om 2l o A Lo colunsme dh wthply DT
dos Ly AP peus W‘JL\DP'(/ a As c,u,;&L“R/o:DT “ 7
Je - &, cl«frhwbeo Aecondr WH“‘”‘"‘"»W-«)’ O-twﬁsz f;Ou\r‘
QM jrt‘n— wiel /,9\7 Besor, da ,p@./\,l'\cul,eml{ ,oow-

A dre LH)A'C&ca l& d’*H@w‘C A")._.

\EE = Pr?@r‘uvw‘l PSS AN }n%‘fnwcwoz el ’é—w(f(—»oanm'- i'wka'\fcuwj’

tw Jml’\ﬁ»u’ Ak C_o}o-L Lo cade "‘ATQ/O DL“

# Quilior aft jwplinndin ¢

. Fode
- e ry
= Tadde Fbe &»‘pbm

=

v-JA_C""_ > raxbb - - - -
Sinen M%C\M@'\M vers oRACLE |
= OIMAUA POy S N Jffuflm}\'% o K vl Hodsy dawen ?
Je s RE . RT Bichvmey Bl Touble s
J. G‘Jv'ﬂ-um
DR . Achce 4,2 _

!
[
t
{
/

X Gav\co,u/a-\o—v\ fw«r Ao Q/o DT,

- W u'ehcicvt,’« l.M & paax Cc,:;\v- Cocole 'P\/O DI .’ (C-‘Pr\‘cau‘k‘) I«'w‘:l{oﬂ)
- \JE Fd%v\j:k ,Q& 5’]9&:\4'(:5 Az Lu. w..i"e\:ad.a é[GLCQ//‘)
- wh &'J(\Jﬁle—.‘ de DBEM

O VJ—.’G'%\«« dx D((,:Rc\o\ra rﬁ@s (JC)

2 Proc?/\o;m Revrcon = Digcumion sor Y 0u Live R/W Dakubase




REAL-TIME DICTIONARY TABLES

Authors: J. Cupérus Database Art.: 4.2
Written: 6 SEP 1388 Section : RT-DB
Revised: 1 JUN 1388 Pages ;10

1. Introduction

The c¢entral source of our data i1s the ORACLE database, at present on an IBM
mainframe. In principle, real-time programs could access the central database
directly but, for the moment at least, it is not possible for us to make
remote procedure calls to ORACLE. Even if this were possible, there 1is a
timing problem: a relational database is quite efficient for responding to
complicated queries for data sets but needs a minimum of time even for
returning a single record and a typical display may need a large number of
them, which can result in too long delays, especially in a multi-user database
system where everybody has the same priority. The central system may also be
down for maintenance at times unrelated to the operational needs of our
control system. For these reasons, several of the ORACLE tables and views are
downloaded as dictionary files on the TREES computer where they can be gqueried
by simple remote procedure calls (RPCs] to routines which return a complete
record when the user produces the key.

To make this service efficient, the records are ordered physically according
to the key and the (short] index to the disk pages is permanently in memory.
This has the advantage that any record can be can be retrieved with, at most,
one disk access and none if the disk page is already in memory, which often
happens when closely related records are successively requested.

The application program calls the appropriate procedure header with the
correct record structure. In the server, a few lines of code relay the call
from the table-specific header to a general access routine XFIND. This routine
and associated data structures can give access to up to 8 dictionary tables.
This limit is a consequence of the small size of the ND computer segments (24
kWords in this casel. At the moment, two <copies of the routines are
implemented on different segments, giving access to wup te 16 dictionary
tables. Each table is implemented on a separate, permanently open, SINTRANIII
file.

The acces routine has 8 slots. An initialisation routine DINIT allows tao
connect each slot to a specific dictionary table and to read 1its index 1into
memory.

The RT database will be ported, as soon as possible on a ULTRIX server where
it will exist in parallel with the ND version for a certain time. This I1is
discussed at the end of the note.



2. Structure of the Dictionary Tables

The dictionary table starts with one or more index pages [of 1024 words),
followed by data pages with records of information. If a record does not fit
completely at the end of the page, the space is left blank and the record
begins on the next page.

A record is composed of key fields in proper order (with the most significant
key first), follaowed by data fields. The records are ordered according to the
key fields, as if the key was composed of (16 bit) integers. This 1is done
for efficiency and it means that the ordering is correct only for integer and
string keys, but these are the only keys that matter in practice (a record is
not normally identified with a real). Characters are packed, two per word. A
string 1s always composed of an even number of characters and padded with
blanks at the end.

The first positions of the first index page contain:

Pos. 0O number of records in table

Pos. 1 number of 16-bit words per record

Pos. 2 number of records per page

Pos. 3 offset of last records on page (in words, from start of page]
Pos. 4 last page in file (from 0)

Pos. 5 length of key in words

Pos. 6 number of index pages

Pos. 7 offset of last key on index [in words from start of file)
Pos. 8,3: spare positions

Starting at Pos. 10 follows a contiguous list of the keys of the last record
of each page.

3. The RPC Headers

The RPC headers are defined in file <PRDEV>(DATA-BASE)NPL-DB-1ACCESS:SYMB for
the first 8 tables and in file <PRDEV>([DATA-BASE)NPL-DB-2ACCESS:SYMB for the
next 8 tables. These ICCI headers are the link between the outside world and
the interface routine XFIND (see below). They specify the name of the routines
and the number and kind of parameters. They check the array dimensions and
other limits and adapt the outside request to the dictionary table structures.
Several headers may refer to the same dictionary table and one header may
combine calls to several dictionary routines. In general, however, the outside
call mirrors directly all or part of the fields of a dictionary table.
Appendix 1 gives an idea of the present headers. To have the latest version,
refer to the original definitions on file
<PRDEV> (DATA-BASE)DEF-DATABASE-FUN:SYMB. The definition file 1is written for
PPLUS but, at present, most of the calls are from NODAL.

4. The DINIT and XFIND Routines

The source code for the initialisation routine DINIT and the access routine
XFIND is on <PRDEV>[INFO)NPL-DB-DICSEARCH:SYMB.

Each of 8 buffers can be connected to a particular dictionary table. The
binding to permanently open dictionary files is done with routine DINIT which

has following integer parameters:

RO FCOUNT : number of file buffers used
RO FILENO([8] : array with file numbers of permanently open files



RO RECLEN[8] : array with length of corresponding table records

WO XBUFNO : last processed file (XBUFNO=FCOUNT and XCOCO=0 if all OK)
WO Xcoco : complement code [see below)

DINIT 1is called, at initialisation, from the header routine DBIN1 for the
first segment and DBINZ for the second segment. These header routines specify
the file numbers. The RECLEN array is redundant and serves to check whether
the tables have the expected structure. The DBIN routines are <called from
SY5-G0 when the TREES computer is initialised.

The other header routines communicate with the access routine XFIND. Here,
communication is through DISP parameters:

RO XBUFNO : file buffer number 1..FCOUNT
RO XMODE ;. XMODE=0: get record with sequence number XRECNO
XMODE=1: search for exact match with key
XMODE=2: abbreviations are detected (for packed strings])

RO XRECNO : sequence number (from 1) of requested record {(on input) or
of returned record (on output)
RW XRECBUF : array for receiving the record; if XMODE is 1 or 2, then

the key must be filled in before <calling [(padded with
blanks 1if abbreviation); the complete record, as found in
the table, is returned

W0 Xcoco : complement code [see below];

5. Error Codes

The routines DINIT or XFIND may return the following complement codes. These
codes may be transformed, in some cases, by the header routines:

Xcoco=a : requested record found or exact match found
=1 ¢ unambiguous abbreviation match found
=2 : ambiguous abbreviation match found
=3 : not found and record with next higher key returned
=4 : not found and last record in the dictionary returned
=10 : file buffers not initialised
=11..17 : buffer initialisation errors [bad data file ?]
=11,12,13 : bad file heading ?
=14,15 : index too large ?
=16 : bad order in file ?
=17 : page keycheck failure

=GF+812000: SF is SINTRAN III file error

6. Generation of Dictionary Tables

A dictionary file is generated by FORTRAN program RTDUMP. The program asks a
number of questions which are reproduced below, followed by appropriate user
input:

Give ORACLE username.tablename: PSC.ALMES

Key field list (1 or more lines) terminated by END: CATNUM/I2 ,MESNUM/I2,END
Field 1ist (1 or more lines] terminated by END: MESSAGE/I2,END

ALMES is the name of the ORACLE table or view of which you want a dictionary
version.



The lists are composed of entries, separated by commas and terminated by end.
The 1list can be continued on several lines, provided each line exept the last
ends with a comma.

Each entry 1s of format AAAA/Xn where AAAA is the ORACLE column name, X the
column type [H=hex, I=integer, O=octal, B=binary, R=real, S=string) and n the
length of the field (in bytes) in the dictionary table.

The dictionary is written to file: tablename.DUMP. This file is in ND format
for integers, reals and characters.

When several dictionary tables must be generated, the program is called once

for each one. These calls are done from file <IBM>(PSCOJRTDBGEN.EXEC [see
article 4.1).

7. RT Database on the ULTRIX Computers

On the VAX computers, under ULTRIX, many of the space limitations of the ND
version will not exist.

The file structure will be the same as on the ND version. The readout routines

will be written in C. The parameters for the DINIT and XFIND routines will be
the same but all the parameters will now be passed in the subroutine calls:

RTDBINIT(FCOUNT, FILENO_ARRAY,RECLEN_ARRAY, L COCO_ARRAY]
RECFIND(BUFNO,MODE,RECNO,RECBUF,C0CO]

All indexes are now grouped in the same buffer which can countain as many file
references as necessary.
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