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P Ihe Datai~a3e Interface (uEI) is responsiole for

moni toring conditions on a ~atauase rnan age c~ by a p a r t i c u l a r

type of i~ataoase i’ianagement 3ystem (Odiid ) . At t he  i,~s a r to n

P School there are several large databases w i-lich are a~an ag ed

oy ~‘aAL~ i, a C~ W~~~L — l i K e D~3~13. Th i s  tnes i s  o u t l i n e s  tn e

design arid implementation of a ~8i for ~~~~~

Tne 031 will be integrated into the ~et~ or k Alerter

Serv ice  (~AS) , whic ri is being designed and ii~iplei~en ted as ~
general user service for ARPAi~~T users. fh2 ~~~~~~~~ w i l l  al low

the mon i to r ing  of dataoases at v ar i o u s  S i tes  on tri e ~hPA~~~i

for conditions of interest to the user.

Inc  !~A~’4 I.I 031 is capaole  of e f f i ci e n t l y  ~ on i t o r in .~ tnese

condi t ions  (or a l e rt e r s)  ano respon ding a p p r op r i a t e l y  when

the p rev ious ly  specif ieo cond i t i ons  occur .  This  m o n i t o r i n g
$ must  oe done e f f i c i e n t l y  s ince  t~ e ? e r f o r m a n c e  of the D~ i1~

‘ 
; may o tnerwise  oecome e x t r e~ ely degraded .
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1.i.~ in troduction

~itnin hignly volatile shared dataoases many conditions

can arise which could oe of interest to tne database users.

These conditions are a result oi toe large number of

transactions .~aue to the database. A lercing is the ability

to r~oni tor datcoases for toese conditions of interest and to

• cerform some action woenever SuCit cur,oi~~iOn~ oeco~ e true .

In  ~n a l er t in~ sys ten , this is accomplished by a1lowin~ t~ c

user to define alerters. An alerter consists of a na;~e , a

• concition to oe ev~ luate 3, ar.ci ~on;e corres~ ondin; oct i o r .  to

ce taKen wnenover t~ e conoition is ~~Ie t .  An a1er t i n~ sy ~~te~

provides the user w ith the capacility of defining and

evaluating tnese alercers.

For exa;~.ple, in a dataoase containing information about

• a snij ’s status (S~il~~S~ A f U S  recoro ) , an alerter called

L~.J~FutL could be creat~d to monitor fue l reserves below 6c~

capacity . The alerter would then n o t i f y  the user ir tnis

• condition occurs and specify the sni~~’s hull numoer and tr.e

preten c fuel reserves. The alerter name is L~~ F~~ L , the

alerting condition is F L t ~ESdi~V~. Li . ou , srio tne

• corresponding action is the message stating tr~e ship ’s null

number and tne current fuel reserves. This exa~iple

illustrates the fact that alerters change toe concept of a

datsoase management systea (03:15 ) from that of a passivc

System to an active one. Previously, the user would n ave  c~

repea tedly enter the query of i n t e r a ~~r s in c e  cn~ 3 wou l J
( I
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onl y re s~.cn3 when  q u e r i a c ~.

In tnjs triesis I inteno to cetail the design and

implemen tation of an alertin g Uacaoaae Interface (DBI) for

the ~etworK Alerter Service (~ AS) ~lj. ~‘ne ~~~I is desi g ne d

for a 0~ i~1S oriented to the ~a~.i~ uiatiori of large , network

structured files. Tr~is type of i~3~•~5 was descri .ec by

• 
.Cooasyl’ s data 3ase lask ~ rou~ (~ 5i~~) in their April i~~7l

report i - i ] .  This uarti cula r ~~I was written for tr.e ~,narton

~~crti~ ; ~st~icr~ ~ at a .~a~~a ~~~~~~~~~~ 
[ / j . ~~~~~~~~~~~ is  an

• ~~cle~ entat1On Os a C~~)A3i~~— li ke ~ata .~ase m a n ag e m en t  s y st e ~

in use on . nartor~~s 3~~~~~~i~ :1—lu ari~ is avail a~~ie

co ;. ;nerc ial ly  in a v e r s i o n  cal l ed  St~L~~ [i.J . ih e  ~~~~ ~6i

• o~ erutc s in  c o nJ u n c t i on  ~citn zn~ ~~~~ s~~ste; i~ ano provides i t

;~i :n ricn aiarcin . f a c ~~l i t i a c . .
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2.~ ~r~ or Researc h

In l97~i , Morga n [ 9 ]  p u L l i sh ~~d a ~a~~er  i n t r o d u c i n g  tn e

• concept of alerters in tne context ot ~ana~ ement Information

Systema . In tnat earl y paper , alerrers were descri ..e5 as

int erru~ ts whicn ar~ usei to noti f y toe supervisor of the

• occurrence of certa in conoitions . rnese interru~:

generat ing conditions are actuall y Soolean condiri~ ns on

Sata—item s in the catauase auJ cause toe su~ ervisor to :~~. i

• certain jro-;rams .

ucn cf ene work in tnis tn~ sis is cased on toe i3eas

of ~u nernan and ~1or~ a~i [ 2 ]  . ihey classify a~ erters into
$

t .ree levels cased on the complexities of tneir conditions.

inese tnree major levels are simp le, structural , aria complex

alerters.

1. Simple alert ers monitor conditions which can be

defined in terms of a single record class. Simple

$ aler ters can monitor for any of tn~ roilowsng~

1. The addition , deletion , or moditication ot a

recor d occurrence to a se t of reco ras .

2 .  The a do i t i on , ae l e t i on , or  m o d i f i c a t i o n  of a

single field for some record type . An example
(4  

would ce: “L~Ot ifv me i f  an employee ’s a e

exceeds 65 ,” woere ag~ is a field witn~ n an

emp loyee re cor d.

_ _ _ _ _ _ _ _  -.- -— - - —-—--—-- - - -—-—
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3. The addition , dele t ion , or moalf ica t ion of a

compu ted item wi th in a recor d . An example is

the request: “ Repo r t any sh ip ’s hull number if

• 
the number of sick personnel plus toe number of

d ama ged equi pm en t u n i ts excee ds l~~,” wriere

num ber of sicK personnel , number of damaged

o equ ipmen t un it s, and toe snip ’s null number are

all witnin toe ship recora .

C
2. Structural alerters monitor conditions wnicn

i n v o l v e  m o r e  t h a n  one r eco r a  class and r e q u i r e

knowledge of the structure of the database. An
S

exa r~ple of a structural alerter is the request:

“x~eport a ship ’s null nurnoer if toe n u m b e r  of

damaged equipment units exceeds 2~ or toe numoer of

signtings is over 5 ,” wnere the SlddTI~ G3 recor d is

a member of the set owned by tne 3ki 1~ S record.

$ 3. Complex al erting involves a more global view of tne

database. The two major classes of complex

aler ters are statistical alerters and alerters

* which involve time.

1. Statistical alerters involve monitoring

st atistical quantitie s such as average or

median . An example would be the request:

“Lis t any department when the average

( em p loyee ’s ag e exceeds ~u ” . oiitori n~ for

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

___ H
_ _ _ _  - — - 

v
— -  

~ 4



-
~~~ 

- ,.—-~~—-

_____________________ — _______ 
~~~~—

I,

tnis alereer would require knowledge of toe

values for all employee ’s age within toe

P~~RSd~~L~LL recora .

• 2. An example of an alerter involving time is trie 
- 

-

reques t: “Tell me wnen a snip nas not had a

sighting durin g the last four hours ” .

$

buo€mao and &~or;an also suggest guidelin es for

i;~~lementing si:~çle alerters witfl out continuously polling

tne d~ taoase.

$ duidlines for adding alerters to the database would DC :

1. An incoming alerter should ti r st be coecLed for

co nsistency ~itn toe databasa scoena i.e. valid

fie ld names , and field names m U s t  oe r e l a t e d  to tOe

proper record types. i~rr or meosayes are sc-nt if

• 
any incon .aistencies arise.

2. An index is estaclisneci for each (record class ,

f ield ) pair w i t t i i n  toe c o n d i t i o n  of th e  a l e r t e r .
C 

A t enis point the alerter has oeen successfully

define d and stored witnin the database .

4

LA 4
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• For evalua ting alerters ;

1. If a modify ing update is to be p..~rformed , a copy of

the old record is made in a temporary area.

- 1 ~~~. tJnce toe update is completed a copy of tne updated

recor d is placed in a temporary area.

3. If a modif ying update was performed , compile a list

of the cnanged field names.

4. £valua te any aler ter indexe d under the appropria te

record class and field name. The alerter is

evaluated ay examining the previously stored

definition of toe condition with respect to the

values of the records in temporary storage.

Several  aler ti ng database sys te::~s have already been

constructeu at ~hartoo . Cohen [4] i m p l e m e n t ed  in LI3c~ a

sys:am d~ u~ wL’~icn monitors changes in a database tcirougn

ev ent—driven procedures called demons. Cortes ES]

im plemented a system for b~Aid~ which could monitor changes to

fiel ds wirn ini the database. Although his system was

ex trem ely lim ited , Cortes used a ~Ar~i) dat-~ oase to s tore and

re trieve information about alerters. Thus ne made extensive

use of the Cdt)AS’iL structures and ~ML routines available in

the ~~~~ system . Kimball L u ]  implemented the DATA sysce~

wnich performed alerti ng on a dataua~ e cont ai ;iing ti..~c

or der -~d lists of transaction s .

- IETT ~~~~~~~~~~~~~~~~~~~~ • -
~~~~~~~~ .~~~~~~
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• 3.~ m e  ~etwork A ler ter Servic e

The L~etwork Alerte r ~ervice (~ kd) is designed as a

general user serv ice for ARx~1t.~L1’ users. The overall

struc ture of toe NA~ is snown in Figure 1.

Figure b ~AS Structure

~i~FAC~~-i i-L~ i LL~

I I  \ \ L~~~~~I \ \ I I
I ~~t i  1 /  / 1  I i  ~l 1 /  / 1
I I  \ \ I I I \ \ . I I

I I I
I I I
I A z-’S I

I I I I I
I oi~i1~x I I I \ \ I

I I _ i / ~ I I I I
t _ _ _j  \ \ I _ _____ _ I I

vA ~w L~ l 
—

\ \ ~~~-like
,/ / commun ica t ions

1- !
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£ne NA S accepts reç~.iests from users to monito r one or

many databases for the occurrence of a specified event. The

User Alerter Interface (UAI) -translates from the specific

man/macnine interface (e.g., ~~I3i [i~~J ) to a set of

messages to be sent to tne A lert Processing System (APS).

The AP3 maintains the dataoase of alerters and translates

• user queries in to a set of conditions, eacn member of wflicn

refers only to fields on a particular dataoase.

The ~~i performs the aler t ing func t ions , for a L I
par ticular database. The A~S creaks up toe user ’s aler ter

into pieces , eaco of which involves only single fields

within a single dataoase , and theri sends tnese pieces to the
p

appropriat e ~~~~ The dBI allow s the t~A5 to ea s i ly

accommo date a new ~Si1d since adding a new ~8~-iS only involves

programming a new DSI for that dataoase.
p

Seven message types are used for communications between

the APS and the DBI. The sever. m2ssage types are detailed

• in Appenbix A.
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4 .~) Alerting in WA~~

An aler ting system was implemented for JAi~D to allow it

to hanole the message type s to and from the APS. Figure 2

P depic ts the ~At~O system and its interaction with tne

aler ting system .

Figure 2: Interaction oetween ~JAi~~
and the Alerting System

I ~~~~~~~ I~~~~~
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• I I —— — I ~J3Lt ~’S I 

- - -

I I I I I I PI~~~~A.~ I
I I I I I ~ I I  
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I I I I ~; I ___________ — —I dA .-.uAS . I I C I I A I I  — — I
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I I I F I  I 
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I

I I I I — —  
__ __

I - 
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I I P. I A L4 I i 1
— 

1 1 3 1  ~ CII~~I I I  I L’ I i) LI
• I A~~~ fi~ d I I I I II El
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____  

I Fl ~.LI

I I I I I I  
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This system allows the complete definition of alerters

to be stored in the WANLi dataoase. Presently, WAi~D will

only handle simple alerting , altnough toe system has been

designed so as to allow more complex alerting at a future

da te .

Several changes were made to WANC to allow it to

interact with the alerting system .

1. The FUP (~‘ile Defini tion Processor) now accepts toe

addi tional clause ALCRTEu ~Al’A3A3~ in tne Schema

En try. Lnis clause indicates that toe database

being defined will be useu for alerting . If toe

Fu~ parses this clause tnen tne schema is mar~ ed

for alerting and a file is opened con taining

special records and sets and tney are added to the

schema. The bata definition Language (DDL) of tnis

aler ting structure is listed in Appendix ~ and toe

comple te ,gAdD scoema ~~~ is contained in Appendix

p C. ~otice that tne alerting DCL is contained

wi thin a separa e area , mak ing it invisib le to toe
I-

WA~~I) user. This special structure is used by the

$ alerting system to store definitions of alerters

H • into toe dataoase. If the AL~.P.T~u DAT~8ASE clause

was not specified when the schema was created then

- I a new scnema and sub—schema must be created with

tnis clause includea in the Schema Entry. ‘i’ne

database does not nave to DO reloaded.

C

--
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2. A descrip tion of every update is sent to toe

aler ting system . This information is passed

anyt ime a recor d is oeing added , modified , or

deleted in an alerted database. The following
P

informa tion is passed to the alerting system:

1. Type of upda te (:-lodify, Delete , or Add ).

I
2. The name of tne record ceing updated .

3. A copy of the record. If a modifying update is

• performe d , then two record copies must be

passeu to the alerting system. ~ne cop y

con tains informa t ion the record had befor e

being mouified and the otner contains toe

curren t modi f ied rec ord .

P

P

P

S L

$

- -
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4.1 ~1erting £tructure

Fi gure 3 depicts tne structu re used oy the alerting

sys t em t.~ st o r e  toe j e f i n i ti o n s  of a l e r t e r s  in t o  the
p

database.

F igure 3. Alertin g structure

I I I I
I I l  I
I L i t ~L t\LC I IA Lc .~A i ~ I

I I .\CiIVt_~ L.t~C i1V ~~I
5 I T l- f I:-1~ I

I I ~~~~ I
I I k~’u~ i I
I I I
I I I I
Th i_ ~T T T T T T

• I I I I  1 1 1 1 1
Iii 1—L .\~-,~. I  ILI~ r.A I I I I IiOJ3~..L I

_______ 
I I I I I I I
I L~ r.? I I I I I L.)U —V ?t LLh . I

I 1 1 1 1 1  I
I I I I I  

—

— 

— 
I l _ I I I ~~~~~~~~~ I

IL. I&~KJ I I I i _ I I
I I I I I C ~.~.It I

I I I r~~’ci I
I I I vAi .u L l  I
I I IT~ Th..2 I

I I I I
I I 

— 
I I I £L~u~..—~ RA..C I

I L 1 (1—i ’~ i~L I I IFAL~ L—3ru\.~.C-~ I

_ _ _ _  
I I I 

_ _ _

• ~~~~~~~~~~~~~~ 
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I
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These records are stored into the database whenever the

DBI receives an AbDAL~R~ messag e f r o m  tne APS. As discussed

in Appendix A , the AD~ALLP.T message has the form:

(ADDALf RT <alerter name> <message numoer> <alerter type>

<condition> <report list> )

- 5
Tx-x e v a r i o u s  f i e l d s  of toe a l e r t i n g  records  con ta in  the

fo11owing~

1. ALEi~.TEi?. recor d

l. AL~ z~ £~ —i~A:4~. is the alerter name passed oy the

f. AdDALL~ I message. The aler ter name is checked

f o r  un i4uenes s  by f i r s t i s su ing  a FI r~UC in

~~~~~ If the alerter name is unique ther. the

$ f i rs t 3~i characters of toe alerter name are

stored into ALERTER—NAhE .

2. AC~f I V E — I W A C T I V C  d e t e r m i n e s  if t h i s  a l e rt e r  is
$ ac tive or inac t ive. Th is field is ini tially

set to 1 ( a c t i v e)  s ince  a l e r t e r s  a re  a c t i ve

upon Deing definea .
$ 

3. TIME is the c u r r e n t  c locK t ime . This  f i e l d  is

us ed by the STATUS op t ion .  -F11E is updated

whenever tois alerter is triggered .

LI U
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4. DATE is the c u r r e n t  d a t e .  DA r E is u t i l i z e d  by

the STATUS o p t i o n .  This  f i e l d  is updated

whenever tnis alerter is triggered .

5. COU~~ is used by toe STAI’dS option to signify

the number of times this aler ter has been

triggered . CJUt~T is in itialized to (~ and is

i n c r e m e n t e d  e v e r y  t ime  t h i s  a l e r t e r  is

triggered .

6. x-1E 33AdE —N UM~ ER is the message number  passea uy

toe A~ i.~ALEt~T message and is usea in t~ e

..~~sponse z~acK to toe APS .

2. RtC record

1. T~ P~ —RCC contains one field which is a

c o n c a t e n a t i o n  of m e  name of the r e c o r d  w n i c r ~

the alerting condition involves , and the

aler ter type. Alerter type is ootained from

the  A~ UALLRI 5 message. -2ne recor d name is

oo tainea  ei tner  d i rec tly from the alertin g

cond it ion of the  AduALCKr message or im p l i c i t ly  
- 

-

from fiel d names within the alerting condition.

This field is used oy the alerting system

woenever an upda te is performed . As mentioned

in Sec t ion 4.~ .i , the alerting system receives

the  name of the  r e c or d  oei :-i~ u~ u a t c~ one too

_ _ _ _ _ _ _ _ _  _

--_
_ _

— S - - - - - -~ 
— — •~~~k~_ . S S _ S t .  ________
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type of up da te  (A dD , -I Od I FY , or dE LE r~4 .  Tn e

aler t ing sys tem then uses tnese values as a

ke y ,  and by i s s u i n g  a FI~~DC d e t e r m i n e s  if t h e r e

are any aler ters defined for tnis record  and

up~ at e  type . I f  t h e r e  is no match  toen con trol

re turns to ~~~~ utherwise , all ac t ive

aler te r s  a r e  ev al~ ate~a.

3. Ir~:~S recor..

1. ~~~~~~~~~ con ta ins names of f ields and is only

filled woen the alerter type is !~ id iFi . An

i n s t ance  of t h i s  r e c o r d  is s to red  f o r  each

d i f f e r e n t  f i e~ d name c o n t a i n e d  in toe a l e r t i n g

c o n d i t i o n .  If  a m o d i f y i n ~g u p d a t e  is p e r f o r m e d

then  a list ot attected (changed) fields is

compi led . ITC~i— ~ AL~iE is then  used to access

only tnose aler ter~ which involve these

a f f e c t e d  f i e l d s .

4. CL) L 1JIII3L~ recor d

i .  OPCLh.~E w i l l  c o n t a i n  codes f o r  toe f o l l o w i n g

oj~era tions .

1. e x p o n e n t i a t i o n

~~. m u l t ip l i c a t i o n  ; 
-
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3. d i v is i o n

4. addition

5. s ub t r a c t i o n

6.  equal to
p

7. not  equa l  to

ó.  g r e a t e r  tnar .

~~~. greater than cr equa l  to
p

lu. less than

l~~. less tacn or e~ us1 to

p
foese ar~ .xll codes for oinar~ opers~ ion~ .

U n a r y  o p e r a t i o n s  a r e  conv~~r t e o  to toe

appropriate binary o?erations.
I

2. I~~ Ll contaim s th~ foliowio . c~~ es f o r  t h e

f i r s t  a r g u m e n t  type ;

p
1. Integer field

2. seal field

3. Character field
S

4.  I~oub l e  p r e c i s i on  f i e l a

5. Integer field , prefixeu Oy i-~L . :

6. keal f i e l d , p r e f i x e d  b~ ~ d.; :

7. Character field , prefixed my L~~E~~~:

~~~. Double precision f i e l d , p r e f i x e d  by NE ~c:

9. I n t e g e r  f i e l d , p r e f i x e d  my OLD:

l~~. seal f i e l d , p r e f i x e d  by OLu:

11. Cria racter field. p r et ix e~ ty OL~.:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  ~l4
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14. double precision field , prefixea oy OLu :
I

13. Integer literal

14. Real literal

15. Character literal
p

16. Doucle precision literal

17. Pop v alue from s tac k

p
3. ~‘AL~~~l w i l l  c o n t a in  some v a l u e  f o r  the  f i r s t

ar g u~ient depe nding on the type of t~ e ar g ument.

If tne argument is a field tiien toe value will

oc tne field ’ s offset in to the datamase. If

coo ar~ umen t is an integer or real literal toer.

v~~ uE1 will contain the actual literal value.

If toe argum ent is eith6r a character or double

di orecision literal then v~ LUE1 will contain a

~ mo int er into t n t -  Li~~~ r :AL—R ~~COx ~~ or ~Oi~BLdI

record , respectively.

4. T~ PL2 will contain the same information as

r~~ d1 , bu t for toe secon3 ar~ u.L~en t .

5. VA~ Ud2 will contain the same informatio n as

VAdUEI , ~ut for the second argument.

6. jzQ.UE~~3x<AL~Cr~ w ill contair. toe value wnicn

represents toe p o s i t i o n  w i t r x i n  a set of toe

nex t record to access it toe evaluation of tne

c u r r e n t  ex~~r e s s ion  is true. lois field is used

to avoid ev-s l~~~tin; reeur~dant express ions .
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7.  FALS d—BR A NCH is s im i l a r in f u n c t ion to

TRU E.—DP .ANCII except it is utilized if the

evaluation of toe current expression is false.

-
-
I

5. Rtpu~ r— LIs-f recora

1. PoR-r—r~~ E c o n ta in s  a value for tn2 type of

argument within toe report list section of the

A D uAL df ~~ message .  ~ he v a l u e s  t oa t  can me t o u n u  - -

in this field are toe same as triose within the

~Y~ Ei anu iiPE2 f i e l d .

~ 
~~~~~~~~~~~~~ c on t a i n s  a v a l u e  t o r  the

r e p o r t — l i s t  a r g u m e n t  d e p e n d i n g  upon i t s  type .

rho values that c-sn ~e found in this fiel-s are

the same as those wit~-.in toe VALU~ l and ‘~ALU~~

fiel d.

~~~ . Ll~ Li L—Rd CO~ u r e c o r d

- 
1. LITCi~.A x-. contains character strings -wnicn can me

up to ~~ cnaractors in lengti ..

2. LIT AL —L ~~i-J d r 1~ contains the l e ngt h  of too

character string found in  L I r L ~~AL.

I

- ---_-- - -  _ _

________ ~~ ~~~~~ cf- . . ~~~~~~~~~~
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7. DO U B LE  record

1. DOUBLE—VALUE contains an actual doucle

precision value .

p

$

$ H

C; -

~~~~~

______________ 

______________ 
—
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4 . 2  Storing alerters into the database

I ’

As an example of the way a le r ters  are  stored in to the

P da tab ase , r e c o n s i d e r  toe alerter LOWFU~.L from Section l .u.

Assume t h a t  a le r t e r  is rece ived  as:

(AC DA LEt ~T <L O~ F U E L >  < 1> < M O D I F Y >  <F UE LRES ER Vd LT .6~J> < ‘h u l l
nu m oer ’ , LL;~U~iDLi~, ’ hac low f u e l  r ese rve  o f ’ ,FU~ LR~.SERVE>)

Fi gure 4 depicts the contents of toe alerting records as

they would appear in toe datacase. Fields enclosed o~

.~uo tes ( “ )  would actually contain codes for toe quoted word.

Figure 4: Storing Alerter LU~ Fu CL

REC 
_____ _____ 

AL ERTER
I Si-iIP3-~AIUS i1ODIF~ I LO~;FU~ L 1 I “ t im e~~H “da te ” I Li

I I
I ~~~~~~ ~~~~~~ I I
I I 

____________ ~~~~~ I
I Ii’E.~13 I I I

I Fu~ L~ ESLRV~ I I I
_ _ _  — I I I ’

I I I I
- — I 

— 

__ _  I I I I
I I

• 
i~ ,P~~t~f—LI 3~ I I

l i t . ” I I I
I ‘ ‘m t.
I field” I ” oriset ” I H
I “criar . 

— I I
_lit . ” I _ 2 __ _ I I I
“ r e a l  I I I I

I field” “o f f s e t ” I— — 

I I
I k ~AL-Ri CORL ~ ______——

I Hull num ber I 11 I I
C Ijiasjowjuel_ reserve _of _ I _ 43_ I I

__________ 
C.)NdI Id.~ ______ — I 

_______

I I “ r e a l  I “ r e a l  I
I “it ” I fiel- i ” “ o f f s e t ” I lit. ” I . u ~, I

42
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Now assume the f o l l o w i n g a l e r t e r  is rece ived :

(AD DA LE R T < C R I S I S >  < 2 >  <MODIFy> < F U E L R E 3 E Z ~VE Li’ .60 OR DAMAGELiE~ uiP
GT lu> < ‘H u l l  nuinber ’ ,HU LL~ UM BE f~,’ is in a c r i t ical s i tua t ion ’>)

Figure 5 depicts the alerter CRISIS as it would be stored in

the da taoase .
I

Figure 5: Storing Alerter CRISIS

__________  
REC _________________ALERrER 

____

L_SHIPSLAlUS IOUIFI_ I I_CRISiS _ I l _ I ” time ”_ I _ ”date ”j_ I~~~_ I
I 1 

_ _ _ _  _ _ _ _  
1 1 1 1 1

I __________ 
I _ I _ _ _  I I I I

I I ________________________ ~ I I I I I
________ — I _ ICEi~1S I I I I

I FUtiLRL~ ER~/ L I  I I I I
I~~~~~A L4A~~~~~ uIF’____ I I I I I

I ______ —— 
1 1 1 1

I I  
_ _ _  

I I I
~~~~~ I I I I

I I
Rf~?Owi—LISr I I I

I “coar .  1 1 1 1
I l i t . ” I 1 I I I
I “ m t. I 

— 

I I I
I _~~f ield” I _ ”o t f se t”_ I I I
I “char. I I I I
I li t. ” I 2 I I I

L I r EkAL-R ~ coR~ ___________  
I I

l ull num ber____ ____  
I 11 I I

I _ is_ in_a c r i t ical _ si tua t ion _ l _ 26_ I I

_____CO 1i~ .~________ _________ 
I

I I “ real  I I “ real I I I I
I “it ” I f i e l d ”  I “ o f f set ” I l i t . ” I . 6 ~ I 3 I 2 I
I I “ m t. I I ‘‘irit.  I I I I
I _ ”gr ”_ I _ _ fiel d ” j ” o f f se t ”_ I __ li t. ”_ I _ 1~i_ I _ 3j_ J_ I

IIIA
”  

— 
~~~ —- ---- -~~~~~~,U~a,.~ -..j.. .-.———— . —
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4.3 Manipulating toe dataoase of aler ters

As m e n t i o n e d  in Ap pen oix  A , the ~iAt~C DBI acce .ts

several options via the CHA~ .~~STATOS messag e from the A?S.

These opt ions  e i t h e r  m a n ip u l a t e  or r e t u r n  i n f o r m a t i o n  about

the da tam ase  of a l e r t e r s .  A f u n c t i o n a l  d e s c r i p t i o n  of toe

ac tions performed oy the alerting system to process tnese

options or commands follows.

• roe A C -2 IVA TE command w i l l  set the AC -A - I V E — I~ A C T I v E  f i e l d

of toe a pp r o p r i a t e  ALE RTE R r e c o r d  to 1 ( a c t i v e)  . ine

Aj~C R-rER recor d is foun d by i s su ing  a FI~ DC comm an d us in g the

p specified alerter name. AC-rivt~-~c~ALL f i n u s ana ac t iva tes a l l  I 
-

ALCRI’CR r ec o ru s .  DiAC 1~~VA iL ar i a  D d A C I l V A i E A L L ~ w o r n

s i m i l a r ly but  they set toe A C I I V E — I . ~AC TI~~L f i e l d  to ~

• ( i n a c t i v e) .

LIS-f simply finds and lists all toe alerter names for

all ALERrER recor ds.
S

The DDLE TE comman d f i r s t f i n ds toe ALE R2ER r e c o r u

occurrence associated with the specified alerter name. Then

• the wA~~ command DELALL is useu to dele te the c u r r e n t

aler ter record and all record occurrences toat are member

occurrences of set occurrences owned oy the ALERTER record.

C Therefore , the current alerter record and the appropriate

COL~DITIO~~, L I T E R A L — R E C O R D , REPuRI’ — L I S T , and uOuBLE r e c o r d s
• will be deleted . Finally, any occurrenc es of the records

- 
. 

- -—--- - _ _ _
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I~ E~iS and ~~ C are  de le t ed  if they are only involved witn toe

deleted alerter. Toese records cannot be blindly deleted

since fielus and recor ds may be involved with more than one

aler ter. DELSETEALL simply deletes the entire database of

a l e r t e r s .

The STA2U S command f i r s t  f i n d s  to-a AL~ hTdh r eco rd

occurrence associateu with toe sp e c i f i e a  a l e r t e r  nam e.  Inc

va lues  f r o m  toe TIL1~~, DATE , COU~~T , and ACTIvE—IL4ACrI~ i.

f i e l d s  a re  t hen  returned to the AP~ .

•

S

S

S

$ .

0

C 

. I

LA —— 
‘

~~~~~~~
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5.~ Conclusi ns
b

-The motiva tion for this work was to provide WAND witn

• powerful aler ting facilities and to integrate tois sys tem

into tOe r~AS. At this date toe ~A~u L,3I has not oeen

integra ted into the L~AS. However , a ve r s ion  of the aler tin g

system can be used ou t s ide  the i~AS e n v i r o n m e n t .  -Th is

v e r s i o n , DBALERT [11] has been s u c c e s s f u l l y  d e m o n s t r a t e d  in

the past. A demonstration of UBALERi’ is listed in Appendix

5 D. Currently, DBALERT is being integLated into a system

b u i l t  by CTE C (dl wn i c h  s imu l a t e s  upda t e s  to toe dI~R O LA

da taoase .
S

A s men t ione d e a r l i e r , the p e r f o r m a n c e  of toe a l e r t i n g

system mus t  oe e f f i c i e n t  or tne pe r f o r m a n c e  of toe D~ L~1S may

• 
oecome extremely degraded . ~o attempt was maae to measure

the performance of the alerting system . However , UBALLKI

p e r f o r m s  r e m a r k a b ly wel l  an d is u s u a l l y  ma de to “slee p ” f o r

• several second s during aernonstrations since toe alerters are

triggered too rapidly. A typical alerting system ’s

efficiency will depend to a great extent on the host L3~ S.

• Approxima tely lki% of the Fortran statements comprising toe

aler ting system are calls to ~~~~~ Since these calls

execu te Fortran statements within ~~~~~ I would estimate

O that 7~i% or more  ot t i1~ st a t e m e n t s  e x e c u t eu  oy the a l e r t i n g

system occur within JA~ L~ itself. Therefore , an ine ff i c ien t

uBMS will certainly result in a.~ i n e f f ici en t a l e r t in g

(

- T_ - --~~~~-~~~-~ - ---,-.-- — -
~~~
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system .

I
The aler t ing sys tem imp lemen ted can ~e extended in

several ways. One such extension would oe the incorporation

of time . The alerting system could tnen ce instructed to

moni tor the database at specified intervals. The system

woul d then be capaole of monitor in; for a concition sucn as:

“Tell me if the snip Philadelpnia has  riot had a sightin; for

three hours. ” Another extension w o u l d  oe toe ability to

~:cr.itor for st r u c t u r a l  a l e r ter s .  I believe certain classes

c~ str.~ctural alerters could oc m on x t o r e e  oy e x t e ne in g  toe

~Ai~a i SI. ~-ionitoring for structural alerters is easier in

~A~U since ~A~D is aware  of its structure and can fine

u r . a m m i g u o u~ v i r t u a l  i t ems  w i t r i i o  toe ~a tab a se .  A l t h o u g h  the

~~~ UBI is only capable of monitoring simple alerters it

has prover, useful sinc e many typical alerters only involve a

• 
s i n g l e  r e c o r d  c lass .

P

$ 
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APPE~’4DI~ A , M SAddS

1. ‘roe ADDAL ERT message from the A?S to the  D3 1 nas

toe f o l l ow i n g  e l e m e n t s :

1. A rec~u i r e d a le r ter n am e.  I f  the  a l c - r t e r  name

is not specirieu by the user then it is I 

-

assigned by toe A~-3 . A le r ter names in t~~ ~~~~

DBI must be unique and are from 1 to 3..~

characters in lengti~.

A message sequence numbe r for toe message. - -

T h i s  is usec in t~-ie acknob.’le dg em en t messa ge

bac~. to toe Ar-S .

3. An a l e r t e r  type , ~n i c n  specifies the particular
S

type of monitoring to be performed. Alerter

type ADD causes an alertar to be triggered upon

add ing  a r e c o r d  w n i c n  s a t i s f ie s  the  s p e c i f i e d
I

cond ition. L-ELdrE causes an alerter to be

triggere d when a record wito the condition is

deleted and MODIF~ tr i ggers  an a l e r t e r  wn en ever
I

any data which ia modifie ci satisfies the

specified condition.

p

I

_ _ _ _ _ _ _ _ _ _ _ _ _  

—



I , 

~~~TTTTI Till IT ~~iii~~~~~
— ______

Pa;e .~4

4.  A c o n d i t i o n  w n i c n  toe ~i3l is mon ito r i n ~ . A

p con diti on can con ta in l i te r a l s ,  f i e l d nam es ,

ar itornetic operators , relational operators , and

logical operators.

p
F i e l d  names may cc p r e f i x e d  w i t r i  

- j
-1

o p t i o na l l y  s p e c i f i ed  t i~ e q u a l i f i c a t i o n  (~~LC:

or ~
-
~ L~~, : )  , woer e uLc- : and ~~~~ refer to tne

pr e  an i  p o st up d a t e  v a l u e s  of an i t e m  in a

record wno:e update triggers an alert.

~ 
l i t e r al can be an in te~ er , a r e a l

n un o e r , a ao uc le  p r e c i s i on  n u m o e r , or a

c~ ar~ c ter s t r i ng . Cnar a c ter str ings mus t ~e
I,

enc losed wit nin quotes ( ‘ ) .

~r~e f o l l o w in g ~r itOmetic operators ar~

• accepta~ l~~.

** e x p o n e n t i a c i o n

* multi p lication

/ divi sion

+ addition (infix)

• or designation of sign ( u n a r y )

— subtraction (infix)

or nega tion (unary)

I

:~~~c~ ope rators are useu to co.nein~ nu :.~~r~ c

~ a t a — i t e ~~s an u n u m e r i c  i l t c r aj 3  i f l t u  d r 1t :~.r.~~sic

C
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expre ssions. Exponentiation nas toe hi-goest

prece dence , followed by multiplication and

division (which have equal precedence) , tn en

u n ar y  p l u s  and n e g a t i o n  ( wn i c n  have equa l
p

precedence ) , an d f i n a l l y  add i t ion an d

subtraction (which also have equal precedence) .

• fhe relational operators consist of:

C~ ( )  equal to

not  equa l  to - -

di (>) g r e a t e r  t n a n

greater tnar, or equal to

Li (-() less than

iess toan or e~~ua1 to

Relational operators comoine data—items ,

literals , or aritiim et ic expressions into

r e l a t i o n a l  e x p re s s i o n s .  R e l a t i o n a l  op e r a t o r s
$ 

are of e q u a l  p r e c e d e n c e  aria ar e  lower  in

precedence than all aritnoetic operators.

The ~A~D DBI accepts the logical operators

A1~w , OR , and ~DT. Logical operators are used

to com b in e re la t iona l  ex~ ress ions  and log ical

c expressions into log ical exp res s ions .  Lo g ical

ope rators are lower in precedence than both -~~~- 
-
~

aritnmetic operators and r e l a t i o n a l  o p e r a to r s .

( I  

I
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The L~OT operator has precedence over A~ D and

then OR.

A condition is evaluatea in the order of

• precedence  of the operators. If there is more

t h a n  one op e r a c o i  at  the  same p r ecedence  level

then they are evaluated from left to right. - 

-

I P a r e n t h e s e s  can cc u sed to c h a n g e  t h e  o r d e r  of 
~I 

-

e v a l u a t ion.

A con d i t ion can  also oe the  n a m e  of a
I

r e c o r a .  In t h i s  case , the  WAi~d D~~1 w i l l

monitor toe d at a oa s e  f o r  a d u i t i o n s , d e l e t i o n s ,

or modifications to tne specified record.
P

5. A report list ~n ich consists of toe list of

values to cc reportec back when toe alerter ia

• triggered . t’~ote that it may contain constants ,

wn i c h  the  u s e r ’ s own p r o gr a m s  may p rocess  u po n

receiving the ALERT message. The report list

• may also contain toe Keywords TIt~iC and DA rL

w h f c n  r e p o r t  the  t i m e  and date toe alerter ~as

tr ig ge re d .
$

2. The AdD~ b message is sen t from the DBI to the APS

in r e sponse  to the  A DDA L E RT m e s s a g e .  The Ad

messa ge con ta ins toe f o l l o w ing i tems :

( I

- -  

II-__
~~~~~~~

- -
~~~~~
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1. The alerter name of the alerter.
p

.
~~~
. The messa ge sequ enc e num ber of the ADDAL ERT

message.

3. F l a g s .  Sonic of the  poss ib l e  va lues  f o r  toe

f l a g s  a r e :  SCi , N O T S E T , CRi~OR ( i t e m  doesn ’ t

e x i s t , datacase dow n , etc.) or other

inform ation , e.g. (checkeu every n minutes ,

only  up da ted  n t i m e s / f l o u r )  .

3. The C~iA.~~~ Sl A i ’U S  message is sent cy toe A?S to toe

DBI to alter toe monitoring status of an alerter.

I t s  e l em e n t s  a r e :

1. T h e  al erter na~tc .

2. A message sequence num.er.

3. U~~t i o nc , ~h i c n  ~‘i1l cc- sent as a list of

(<optionname ><cptiorv alue>) pairs or

( < o p t i o n n a m c > ) .  ‘ne ~~~~ d~~l accep t s  toe

I f o l l o w i n g  o p t i o n s :

1. A C i 1 v k~~ alerter— nam ~ : Act ivate toe

s p e c i f i ed  a l e r t e r .  An a l e r t e r  is active on

being create ci . A l l  a l e r t e r s  can be

activateu uy tr ~ o~~t i o n  A C f I vA ! ’E A L L .

Ii

~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~ 

‘ 
- -
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2. D~ A~~~l’v A r L  a l e r t e r — n a m e :  S i l e n c e d  toe

specifie d alerter. DLACrIVAP EALL will make

all aler ters inactive.

3. DELLfE a1’~rter—name : Delete the specified

alerter. D~ L~~ LALd deletes all defined

a1~~r t e r s .

P
~~~. Li~~~. Cn i s  r e t u r i s  t oe  names o~ a l l  the

u s e r ’~, a le r t e r u .

$ 5. dfA i~L~d ale rter— nar1~e: t~eturn toe .~~t a t U 5  Qt

tue soecified alerter.

S
The following informa tion is p r o v i d e d  uy

toe SrA 1’uS comm and :

• 1. The number of times trtis alerter has been

triggered .

2.  The  d a t e  t h i s  a l e r t e r  was  l a s t  t r i g g e r e d .

3. The t i m e  this alerter was last tri gcereo .

4 .  w h e th e r  t h i s  a l e r t e r  is i n a ct i v e  or a c t i v e .

4. n~- 1;.d~~ 1ic-55~~,e , wh ich is sent ~v the ~~~ t.~-

tri e APS , cons~ Stc 0: t .~~ :o1 lc .~- i n ~~:

~~ 
1 - -  

- - — - 
- 

- 
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1. The aler ter name.

2. The message seQuence number of toe

corresponding Ci~A~GE~3TATUS message.

3. Flags , which  repor t e r r o r  con d i t ions an d sta tus

changes .

p

5. The ALERT message is sent cy the UBI to tne APd

when an a ler ter has been tr i ggere d . ‘In c  e l e m e n t s

of the ALERT messa ge are :

1. Tne name of the alerter which has ceen

triggered.

I

2. A message sequence numbe r for the ALt~±~-i-

messa ge.
$

3. The result list wnicn is a list of values

corres ponding to the report list ~~quested by

O the ADdALERT message which set up this alerter .

4. Options , which would send additional

i n f o r m a tion , sucu as the clocK, time of tne

update which triggered the alert , the name of

the user  who en tere d the up da te , and other sucn

i n f o r m a t ion , when avai lacle.

(J I (i
~~~~ ---~~~~~~~~~~~~~~~ -~~~- -~~~~~~~ -~~~~~~~~~~~~~~~~~

‘-
~~

- - 
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6. £ne ~~~~~ message , from the AP S to the Lii3I ,

P r e q u e s t s  data to be sent from a particular

d a tacase. I t hc~ th~ elem en ts:

1. Message sequence num ber of the ~UC~~ message.

2. Record type of tne record to oe retrieved .

3. Record identifier or key. I 

-

4.  Report  l i s t .

• H
? .  ~‘ne A~~~~~R messag e is toe resp onse f r o m  toe DBI to

the A~~ in reply to the ~~~~~ message , wi th toe

elements :

1. t-Iessage sequence n u m o e r  of th e  corr espc r ia un g

~odR~ message.

S
2. Flags which report error conditions.

3. Result list.
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APPENDIX B ; A k~?I~~ D~L- p

• AREA L~A~ d IS ALdR-r-AREA .

R CC I3RJ & ‘~Ai’IL 1~ LI i ’ERAL— RE C ~Jhi)
LOCkl’IO~ Muij f, IS VIA AL~ RT IfL~i~AL

C ~ITti I~ ALLRT Ax~EA
L I TE~RAb Tx?~ IS C~iAR 5~
LI2LRAL—L~~~ i~d i~xP~ IS FIXti~.

RdC 3~w ~ Ai~1E 13 ui~i~
LOCk1~IO~ ~~~~ IS VIA AL 2—OOUB1~
wIrriI~ ALERT—A REA - 

-

~

i~~U3Li —VALud TYPE IS uOuBLE PR~CISIOi~.

RLCOkW t’~AL”iE IS
LoCA-r I~~ ~ij 1ji IS CAL C u,I~ u TYPt RiC
Uu~’LICArE S AKz~ ~~Ji  AiLO~~~
~Ir HIi~1 ALLRT—ARt.A

TYPE—REC TYPL IS CHARACILR 3~~.

R~.CL)EW ~JAME IS ALCRi c~L3CAT IO~ tKL~ IS CALC dSI~ G AL Tt R—~A~-1E
LIUPLICATCS Ai~.E ALLu~ ES
~I I~iIN ALL.I~T—ARCAA L ERPE R— ~1A~ S i’IPL 15 CHARA C-fi~R 3~

ACTIVt~— I~ ACT IV C fYPt, IS FI~cLi
TI~IiL r~PC IS CtiAR S
DAI C I x’PE IS C~1A R lu

a COU~ 1 TYPt ~ IS FI~ CiJ
L~1LSSA~~ —L~UM3CR T~ PE IS FIAE~~.

RECOR~. i’~A 1E 13 IiEf-1 3
LOCAT I~).~ NODE IS CALC USLi3 I2E~4—~iA~4E
DU~ LICkiCS AR~ ~h.ir ALL~~ ED

I WITi1It ’~ ALE RT—A REA

~rEM—i~A.1E ~~~ IS ~HAR AC T E~ 3~..

RECORu tiAMt ~ IS LIth~A
LUCAfI3N ~4OuC IS VIA ALt~Rf REC
~cITHI~1 ALERT—AgEA

i~~4~A - r YPE ~ IS t1z~Lu .

L. ~~~~ - - ~~~~~~~~~~~~~ -~~~~ - - -~~ - -
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RECORIJ NAME IS CO~DITIOt~
• LU CAT IO~ MODE IS VIA ALERT—Cdi~d

WITHIN ALER-r-AREA
OPCODE TY PE IS FI~ CDTYPE 1 rY~’E IS FIAED
VAL U E1 TYPE IS REAL
TYP E2 TY PE IS FI~ Lb

• VALUC 2 - rY~ E IS
TRUE—BRANCH TYPE IS F I X E D
FAL3E—BRANCti TYPs IS FIXLD.

R~CORD t.IAME IS REPORT-LIST
LoCATI~~ ~1OUE IS VIA ALCRl-RiP3f~T

• WI fnI~’4 ALER f AREt~
~~~~F~r— TYPE TYc’E IS FIXCc
RE~ DhE—~ALUL T1PC IS FIXE).

RECoRD i~Af.1E IS LIhK~
LOCA-2IO:~ -IDOC IS VIA AL f—I-i’E:~~
~Iiti Iu ALCK -f—ARSA

L.~&s2, ~‘Yt ~E Is F L A t ..). - 

-

SL ~ &~A 4iE IS ALER r — c u. ~lODE IS CuAI~ LIt~Kf.U U PRIci x-~
OKDt..R IS t..A3T
3~~~LR IS A L E citR
:4E:--IBCR IS CO.~~IiIJ~L I N r~ED ‘j~-J 3 i ~Cz~.

~~~~~~~~ ~~.lE 1~ REC I rt. -’13
0 ML LE IS C~iAI~. Li1~~~~ ro PRI ~~

ORDEr~ IS LASil
3WL~cR IS ~-~~C
:i L.~~W~ .L\ IS Iit.~lsLI~~r i~~ TO ~~~~~~

.it~.f  ~~~~ IS
:1DDE IS duAI.~ L i t  rE D TO -~i~~v-
ORo~~r~. IS LAST
O~~&~ILR LB AL ute l’
t1E t-i~~LR IS LI~~r~A
LIL~~Eu TO UWLI~ER.

—

-~~~~
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p
SEl t4Ai~1E IS ALERT—R EPO i-J

MODE IS CHAIN LINKE~J TO PRIOR
ORDER IS LAST
OWNER I S ALE RT ER
MEMBER IS REPORT—LIS2

P LI NKE D TO ~~~~~~

SE2 NAME IS REC—ALERT
MODE IS CHA I~-~ LIi~~~~ TO PL IOK
ORDER IS ~ASr
O~NER IS REC
MEMBLt- ( Lb L I L I A A
LINKE D TO ~~~~~~

~~~i i~At4E is IrE’1S—RLER~.’

~iODL 1, Cr~AI~-~ ~I~~~Eu 0 PRI’.jr~
URDEt~ IS LA~ -r
O~Nf.R IS ITC.-IS
M EMBER IS LINx~
LIN REjJ TO I~~~~ER .

SET i~A~4L IS ALERi ’-ITE~ 3
~1ODE IS Ci~AI~ LIL~KES TO ~R LO R
ORD1~x( IS LASf
Ov’h’iErc IS AkEi -dEi-~
?IE M 3CR IS LII~1~3LI N i ~.EO j ..J o~~’.L R.

3~~ ~ A . i E IS ALt.t’~i’—LIl’CRAL
~iOO~ IS ChA IN LIL.~ ED i)  ?RIu~
ORuEK IS LAST
OWNE i~ IS ALLRCER
M EM BEf ~. IS LITERAL RECuRu
LIiii~~u -ro ~~~~~~

SET NAME IS AL~~ki—DO~JELL
MODE IS CdAIN LINRED TO ~~ I~~R
‘OitD~.R IS LAST
O~~4ER Is ALER It.J~

~~~~~~ IS OOU2LL
LI~ t~Lt.) -TO O~ i’~ER.

:T
~~~

E
~~ 

- 
—
--— --



— — r_ _______ ’___ — 
~~~~~~~~~~~~~~~~~ 

.
~~~- _~__ ~~~~ — - — — — — — -  — -—— -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • ~~~~~~~~~~~~~~~~~~~~ _ -, : -

— - ----—-—--—- - — 
‘ ‘—-,

~~
—‘—--- - - ____________________

_ _ _ _ _  _ _ _ _ _ _ _  ___

Page 44

APPENDIX C; SCHEMA ODL

SYMBOL M E A N I N G
(underline). WORD MuST APPEAR

() PHRASE MM BE. OMITTED
U ON LY ON E OF ThE LINES MAY BE oSED

• 
Lower case worus are replaced by a user—defined name or value .

SC HE HA NAME IS schema—name
(PRIVACY LUCA IS password)
(DATABASE SIZE 13 integer (~~1N A L4IC)  FAdES)
(PAOE SIZE IS integer WORDS )

p (AL ER T ED DATABASE)
( H A A I I I U M  OF integer R CORDS £‘EZ- PAO~..).

AREA NA~-lE IS area—name
(A REA SIZE IS integer (DYNA ~lIC) PAOES)(PA ~ L SI Z E  IS in teger  WO~.DS).

RiCORt~ NA~-lL IS record—name
LOCATION HOQE IS

( V I A  set—name }
P (CAL C U3INu item—nam e—i (DUPLICATES ARE (NOT) ALLO;~ED)

(WITHIN area—name)

item—nar ;~e—2 TYPE IS
( CH ARACTER integer— fl
(FIXED I
( REAL
{DOUSLC ?R~ C I S I O N

(OCCURS integer—2 (BY integer—3) (BY integer— ~~) TIMLS).

- - - ‘  - ‘  
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SE-i’ NA4E 15 set—name
p MODE 13 ( C H A I N  (LI ~~K E D  TO ~~~~~~

ORLE1~ IS
tF lk~~’i
(LAST

• (~~~~i~~~T }
IP RIOR
{SORTEL.J }

OwNER IS (record—n ame—l I
— 

{3 Y S T E M  I
S

ME ii3~.R IS record—n arne—2 (NA.~D,.~i,)~~ ) (ALiOpIATI C)
( OPTI U L ’.AL ) (i-lA~ uAL(LINZ~ED T-J Or~~ER)

1ASC CND IN ~ I
S (j~~CSCE jI~~O~ ~~~ Is item—n ame—i t

(FIRS UI
(L)uPLICAiES ARE ( LAS T I ALLOWED)

1~~~ I
S ( S E U  O C C U R R E N C E  SELEC T IO N IS TuRD

1C~ RRE~~i’ OF SETjLOCAT1O.~ MODE OF L~~LZ ~~~

(AL iA~ F~ R item—n ame— .~ I~ ..~ata—name) ) .

p

I

- _____ i 
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A PPENDIX 0; DEMO N ST u~I~~p

This Appe no ix pr esents an actual terminal session •wit: ~

DBALERT. The da taoase be ing monitored is the SYSFIu

p database. The S~SFIL  datacase con ta ins  i n f o rm a t i o n  about

jobs r u n n i n g  on ~v h a r t o n ’ s L~E C SYSTLt i—l ~J .  -
- 

-

C

.run doalert - 

-

~elcorrte to S.~~7 DBLOO~ and SECu. Type HELP or ? for info.

* watcn

I i ~;nic h dataoase would you liKe to watch? SYSFIL

* * Look at SY SRE C r e c o r d  in SYSFIL  ~ataoase

* sysrec

RECOhO NAI’IE IS SYSREC
W IT h I N AREA1
LOCA TION MODE IS CALC USING JOB tJ U MBER
DUPLICATES ARE. NOT ALLOWED.

CONTAINS THE FOLLO~ IN~ ITEMS :
OOBNUMBER
USCRNA ML

- $ TTY
PRO~SNA~1E
PR O JECT N UM BER
PROGRAM ?IER.N t.JMB ER
* * Now define some alerters

* addaler t

Aler ter name

* moni tor _buneman

Aler ter type

* i fm od

~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~-
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C o n d i t i o n

* u se rn o~ e eg ‘3.N~..iA ’ anS p ro gname eq ‘PASCAL ’

Report list

* ‘Peter Duneman is usir,- Pascal ’

* adO~~ler t  m o n i t o r _ my s e l f  i f a d O

Con~ ition

* username ec ‘RISLIJ ’

R ep o r t  l i s t

* ‘Jim Rics-iro is f l Ow on the system running ’ progna:~e

* a dda l e r t  
—

Al e r t e r  nan~
* moni tor niKhil

A l e r t e r  type

* j f 5-~

Cor .Citio~

* usernaine ej ‘NIKIIIL ’

Report list

* ‘L~iK hil is running ’ p rogna m e

* * Now lets update the 3YSF~ L C~ tahase

* u p d a t e

En ter f r e q u e n c y  of chec k ing (in teger secon d s) :

Total m o n i t o r i n g  tir.ie ? ( i n t e g e r  m in u c e s )~ 3

- 
-
~~~~~~~ _  
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AL~ Ri MONl J~ MYSELF
• Jim Rioeiro is now on tne systei7 runnir -i-

DBALCR

ALERT ~-lONITOR MYSLLF
Jim R i o e i r o  is now on the system running
GHOST

ALE i~T MONIIOR N IrH IL
NiKn~~1 is r u n n i n g
POPl~)

* ex it

E.~J ~F LC~.li’iU.~
Cr~J 2I~1E; .~.33 EL~~ SE.o r I M E .  3 ; I O . d . ~
~~Ii

1~

I

C - -

C

I

C
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