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ABSIKACT
A LATABASE IWTerFACo TV WANU FOR THE
WETWORK ALERTLR SERVICE
JAMES STevewn RIBEIRC

DR. HUWARD LEL MOEGAw

I'ne Database Interface (UEI) 1is responsiole tor
monitoring conditions on a datavase managed by a particular
type of Datavase ranagement 3ystem (LoiiS). At  the waarton
School there are several large databases wnich are managed
Oy WAND, & CODASYL-like DBM5. This thnesis outlines tne

design and implementation of a wdi for wAwLD.

The DBI will te integrated 1into the wetwork Alerter
Service (NAS), which is peing designed and implemented as &
general user service for ARPAGLT users. The wAs will allow
the mecnitoring of datapases at various sites on the AKPAWwLI

for conditions of interest to the user.

Ine dAdu'DBI is capable of efficiently monitoring tinese
conditions (or alerters) and responding appropriately when
the previously specifiea conditions occur. This waonitoring
must oe done efficiently since the performance of the DBid

may otherwise pecome extremely degraded.
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l.v Introduction

witnin nhighly volatile shared datacases many conditions
can arise which could ope of interest to the database users.
These conditions are a result of tne large number of
transactions made to the datapbase. Alercing 1is the ability
to monitor datavases for these conditions of interest and to
perforn some action waenever such conditions cecome true.
In an alerting system, this is accomplished by allowing tae
user to aefine alerters. An alerter cconsists of a name, a
condition to pe evaluated, and some corresgonéing action to
pe taken wnenever the conuition is met. An alerting systen
provides the user with the «cagacility of defining and

evaluating tnese alercers.

For examgle, in a Gatabase containing information about

* TATUS recoru), &an alerter called

(]

& snip's status (SdlP
LuwFUeL could be creatad to monitor fuel reserves below ©o©us
capacity. The alerter would then notify the user if tnis
concition occurs and specify the snip's hull numver and tne
cresenc fuel reserves. The alerter name 1s LOWFULL , the
alerting condition 1is FUELRESERVL LT .0u, ana tne
corresponding action is the message stating the ship's null
number and tne current fuel reserves. This exaanple
illustrates the fact that alerters change tne concept of a
database management system (DUBM3) from that of a passive

system to an active one. Previously, the user would nhave to

repeatedly enter the guery of interest since tne D3!S would

R T R Ty T T T e




only respcnd when gqueried.

In this thesis I intena to aetail the design and
implementation of an alerting Database Interface (DBI) for
the Network Alerter Service (wAS) [l]. The uBl is designec
for a ©ODsiMS oriented to the manipulation of large, network
structured files. Tnis type of wuduis was descricec by
Codasyl's wbvata Jase Task Groug (usTs) in their April 1971
resort {3]. This particular uvsI was written for tne wharton
Alerting Network rvatavase (viawy) L. waaU 13 an
inclenentation of a CJUDASYL-like datacase menagyement systen
in use on wnarton's DEC3¥E1ei-1y ana 1is availaple

conmercially in a version called StLu [1<4]. The wWAND wuwBl

12

orerztes in conjunction witn tne wAJD system and provides it

with rich alerting facilities.
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‘ 2.y Prior Research

In 1970, Morgan [Y]) published a paper introducing the
» concept of alerters in tne context of ianagement Information

Systems. In that early paper, alerters were descrioed as

interrupts whicn are wused to notify the supervisor of the
¥ occurrence of certain conaitions. Tnese interrugt
generating conditions are actually Boolean coanditions on
data-items 1in the catabase and cause tne sugpervisor to zIun

L ] certain progreans.

luch of the work in this thesis is based on the ideas :
of Buneman and rilorjan [2]. They classify alkerters into
taree levels pased on the complexities of tneir <condicions.
Inese tnree major levels are simple, structural, ana complex

alerters.

l. Sinple alerters monitor <conditions which <can be
defined 1in terms of a single record class. Sinmple

s alerters can monitor for any of tne following:

l. The addition, deletion, or moditication of a

record occurrence to a set of recoras.

2. Tne addition, aeletion, or modification of a

single field for some recoré type. An example

would we: "hotify me 1if an -employee's age ,
|
exceeds 65," where age 1is a field within an

enployee record. b

| |

3
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3. The addition, deletion, or nmnmodification of a

., camputed 1item within & record. An example is

the request: "keport any 3hig's hull number if

the number of sick personnel plus tne numter of

damaged eguipment wunits exceeds lu," where

nunber of sick personnel, number of damaged

equipment units, and tne snip's null numper are

all witnhin tne ship recora.

Structural alerters monitor conditions whicn

involve more than one recora class and reguire

knowledge of the structure of the database. An

exanple o©f a structural alerter is the request:
"Report a snip's null numper 1f tne number of
damaged eguipment units exceeds Zu or the number of

signtings is over 5," wnere the SIGdTINGS record is

a member of the set owned by tne 3SHIPS record.

Complex alerting involves a more global view of tne

database. The two major classes of conglex
alerters are statistical alerters and alerters
which involve time.

1. Statistical alerters involve monitoring

statistical guantities such as average oOr
median. An example would be the reguest:
"List any department when the average
employee's age exceeds 50". onitoring for

AT e AR 3 VI
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tnis alercter would reguire knowleage of tne
values for all employee's age within tne
PERSONNEL recordc.

2. An example of an alerter involving time is tne

rejuest: "Tell me wnen a snhip nas not had a

sighting during the last four hours".

Buneman anad iiorgan also suggest guliaelines Ior

lagplementing sidgle alerters witnout continuously golling

tne datavase.

Guidlines tor adding alerters to the database would pe:

1

An incoming alerter should first be cnecked for
consistency witn tne dJdatabase schema i.e. valid
fiela names, and field names must oe related to the
proper recora types. Lrror messages are sent it

any inconzistencies arise.

»

An index 1is estaclisned for each (recora class,
field) pair witnhin tne condition of the alerter.
At tnis point the alerter has wveen successtully

defined and stored witnin tihe database.
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For evaluating alerters:

l. If a modifying update is to be performed, a copy of

the old record is made in a temporary area.

4. Unce tne update is completed a copy of tae updated

record is placed in a temgorary area.

3. If 2 modifying update was performed, compile a list

of the changea field names.

4. Etvaluate any alerter indexed under the appropriate
recora class and field name. The alerter 1is
evaluated oy examining the previously storea
aerfinition of the condition witn respect to the

values of the records in temporary storage.

Several alerting database systens have already been
constructed at wharton. Cohen [4] implemented in LISP a
systom LUEVW waicn monitors changes in a database tarougn
event-driven procedures called demons. Cortes B
implemented a system for WAWND which could monitor changes to
fields witnin the databpase. Although his system was
extrenely limiced, Cortes used a wWAND dataovase to store and
retrieve information about alerters. Thus he made extensive
use of tne CUDASYL structures and DML routines available in
the WAND system. kimball [o] implemented the DATA systen
wnich performed alertingd on a dJdatavase containing tiae

orderaed lists of transactions.
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3.8 Tne Network Alerter Service

The Jdetwork Alerter Service (wAs) 1is Jesigned as a
general user service for ARPANLI users. The overall

structure of the WA3 is shown in Figure 1.

Figure l: NAS Structure
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I'ne NAS accepts requests frem users to monitor one or
many databases for tne occurrence of a speciried event. The
User Alerter Interface (UAI) translates <from the specific
man/machine interface (e.g., wvAISY [iw]) to a set of
messages to be sent to tne Alert Processing JSystem (APS).
The AP35 maintains the datapbase of alerters and translates
Jser Jueries into a set of conditions, eacnh member of whicn

refers only to fields cn a particular dataoase.

The DBI performs the alerting functions | for a
particular database. The APS Dreaks up tne user's alerter
into pieces, eaca of which involves only single fields
witinin a single dataoase, and tnen senas tnese pieces to the
appropriace DOBI. The oOBI allows the wnaS to easily

accommodate a new D3ii3 since adding a new uUBi#S only involves

programming a new D3I for that database.

Seven message types are useu for communications between
the APS and the 0UBI. Tne seven n2:saje types are detailed

in Appendix A.
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4.9 Alerting in WAND

An alerting system was implemented for WAND to allow it
to hanale the message types to and from the APS. Figure 2
depicts the WAND systém and 1its 1nteraction with tne

alerting system.

Figure 2: Interaction petween WAWU
and the Alerting System
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This system allows the complete definition of alerters
to be stored 1in the WAND aatabase. Presently, WAND will
only handle simple alerting, altnough tne system has been
designed so as to allow more complex alerting at a future

date.

Several changes were made to WAND to allow it to > 3

interact with the alerting systen. i

1. The FuP (File Definition Processor) now accests tne
additional <clause ALERTEuU ULATABASE in tne Scheme
Entry. This clause 1indicates that <the database 4
being defined will bDbe useu for alerting. If tae

FuF parses this clause then tne schema 1is marked

for alerting and a file 1is opened containing
special records and sets and they arec added to tae
schema. The Lata Definition Language (CDL) of tnis
alerting structure is listed in Appendix B anda tne
complete WAWD schema uDL 1s contained in Appgendix

C. Notice that tne alerting DDL 1is contained

within a separa®e area, making it invisible to tne
WAND user. This special structure is used by the

alerting system to store definitions of alerters

into tne datacase. If the ALoRTEL DATABASE clause
EH was not specified when the schema was created then
I8 a new schema and sub-schema must be <created with
tnis clause 1included in the Schema Entry. Ine

database does not have to obe reloaded.
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A description of every update 1is sent to the
alerting systea. This information 1is passed
anytime a record 1is wpeing added, modified, or
deleted 1in an alerted database. The following

information is passed to tne alerting system:

1. Type of update (Modify, Delete, or AdQd).

2. The name of tne record peing updated.

3. A copy of the record. If a modifying update is
performed, then two record copies must be
passed to the alerting system. une COEY
contains information the record had before
being mouified and the otner contains the

current mocdified record.

oy

ey




4.1 alerting Structure

Figure 3 degicts tne structure used oy the

system to sStore tne definitions of alerters

database.

Figure 3. Alerting structure
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These records are stored into the database whenever the
DBI receives an AUDALZRYT message from the APS. As discussed

in Appendix A, the ADCALERT message has the form:

(ADDALERT <alerter name> <nessaje numper> <alerter type>

<condition> <report list>)

The various fields of tne alerting records contain the

following:

1. ALERTER record

l. ALLRTER-WAMEL 1s the alerter name passed by the
ADDALZRI message. The alerter name is checked
for unigueness by first issuing a FINDC in
WALD. If the alerter name is unigue then the
first 3Y characters of the alerter name are

stored into ALERITER~-RAIIE.

2. ACTIVE-INACTIVE determines if this alercter 1is
active or 1inactive. Tnis field is initially
set to 1 (active) since aierters are active

upon being definea.

3. TIMe is the current clock time. This field 1is
used ©oy the STATUS option. TIME is updatea

wienever tnis alerter is triggered.
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DATE is the current date. DATE is utilized by
the STATUS option. This field 1s updated

whenever tnis alerter is triggered.

COUNT 1s used by tne STAIUS option to signify
the number of times this alerter has been
triggered. COUNT is initialized to © and Iis
incremented every time this alerter is

triggered.

MES3AGE-NUM3LK 1s the message number passea oy
the AULALERT imessage and 1s wusea 1in tne

scSponse vack to tne ApS.

reccrd

TYPE-REC <contains one field which is a
concatenation of the name of the record wnicn
the alerting condition involves, and the
alerter tyge. Alerter type is obtained from
the ADUALERI nmessage. Tne record name 1is
obtainea eitner directly from the alerting
condition of the ADLALLKI message or implicitly
from field names within the alerting condition.
This field 1is wused by the alerting systeax
wihenever an update is perfocrrned. As mentioned
in Section 4.6, the alerting system receives

the name of the recora peing updatea ana the

di o e Sl o
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type of upgate (Acvl, MODIFY, or OCELETE). The

alerting system then uses tnese values as a

key, and by issuing a FIJWDC determines if there

are any alerters defined for this record and
update type. If there is no match tnen control
returns to WAND . Utherwise, all active

alerters are evaluatea.

3. IifeidS reccrd

Iresi-NALE contains names of fields and 1is only

fillea wanen the alerter tyge 1is MOUIFY. An

is stored for each

o}

instance of this recor

different fieid name contained in tne alerting

condition. 1If a moaifying update is rperiormed
then a 1list of affected (changed) fields is
compiled. IToiH-wAWME iIs then used to access
only those alerters wnich involve these
affected fields.

record
OPCOUE will contain codes for tne following

operations.

1. exponentiation

z. nmnultiplication

* e R s el

NE o~ RN

preap

P -
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3. division
) R A
4., addition
5. subtraction
6. equal tc
7. not egual to

6. Greater tnan

greater tnan cr egual to
less tnan

li. less than or egual to

o S o DI B o 0 3
e
—
{ <= u
. .

L]
: lliese are all codes for binary ogerations.
i
| dnary operations are converted to the
appropriate pinary operations.
'
2. -TYPELl contains the following <ccdes for the
first argument type:
L]
l. Integer field
2. KReal field
3. Character field
i
4. Double precision field
5. 1Integer field, prefixed oy wkuw:
s 6. Real field, prefixed by NEw:

7. Character field, prefixed by wEW:

8. Double precision field, prefixed by NEW:
9. Integer field, prefixed by OLD:

lé. Real field, prefixec¢ by OLvu:

11. Character field, prefixeua by OLD:




6.

l2. Double precision field, prefixea oy OLU:
13. Integer literal

14. Real literal

15. Character literal

16. Double precision literal

17. Pop value from stack

vaALutl will contain some value for the firsc
argunient depending on the type of tne argument.
If tne argument is a fiela tnen tne value will

e tahe field's offset into the database. Isf

(9]

cne argjument is an integer or real literal taen
VALUL]l wi1ll contaln tne actual literal value.
If the argument ic either a character or double
orecision 1literal then VALUEl will contain a
o0inter into the LIYERAL-RECORD or DOUBLE

record, respectively.

TYPEZ will contain the same information as

TYPEl, but for tne second arguaent.

VALUEB2z will contain the same information as
VALUELl, but for the second argunment.
TRUE-BRANCn will contain tne value wnicnh

represents tne position witinin a set of tne
next record to accescs if the evaluation of thae
current expgression is true. Tnis field is used

to avoid evaluating redundant exgression

(O]
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7. FALSE-BRANCH 1is similar in function to
TRUL-BDRANCH except 1t is wtilized 1f the

evaluation of the current expression is false.

1. REPORE-PYPE contains a value for the type of
argument within the regport list section of the
ADUALLRT message. 1he values that can be founa
in this field are the same as tnose within the

TYPElL and LYEEZ2 field.

2. RKREPORT-VALUL contains a value for the
rezort-list argument depending upon its type.
I'ne values that can ce found in this fiela are
the same as those within tne VALUEl and VALUc<

field.

LITLRAL~-RUCUXL recora

1. LITERAL contains character strings which can be

up to 5v characters in lengti.

2. LITcRAL-LEZNGTH contains the 1length of the

character string found in LITEKAL.
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7. DOUBLE record

1. DOUBLE-VALUL contains an actual double

precision value.

S
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4.2 Storing alerters into the database

As an exangle of tne way alerters are stored into the
datacase, reconsider the alerter LOWFUEL from Section 1.0.
Assume that alerter is received as:

(ADDALERT <LUWFUEL> <1> <MOUVIFY> <FUELRESERVZ LT .69Y> <'hull
numoer ', HULLWUMBER, 'has low fuel reserve of',FUELRLSERVE>)

Figure 4 depicts the contents of tne alerting recoras as
they would appear 1in tne datapase. Fields enclosed oy

Juctes (") would actually contain codes for tne quoted word.

Figure 4: Storing Alerter LUWFULCL

REC __ALBRTER___

| _SHIP3.ATUS__MODIFY_| |_LOWFJeL_T_I_1_"time"_T_"date" | _uv_I_1_
| I [ ]
| B I
| | f]
_‘______I_ITEMD_~__ |
| FUELRESERVE | |
|

__REPORT=-LIST_
“"char. [
1

——— o —

|

b aie."__ |
it |
i__field" | “offget™
| "ehar. |
R 1 1 TR

| "real |
5B ¥

fiedd*

|

[

|

|

|

|

] |

| | |

|

o

T

I

|

|

|

|

[

"offset"_|
_LITERAL=-RECORD _

| "Hull number b1
| _has_low_fuel reserve of |_2

I | "real I [ "real | I I I
|_"lt"_|__field"_|_"offset”_|__lit."_|.6C_| 2 | 2 |

oy

e el i -t i ee ol e i Bt
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Now assume the following alerter is received:

(ADDALERT <CRISIS> <2> <MODIFY> <FUELRE3ERVE LT .68 OR DAMAGEDEQUIP
GT 1luv> <'Hull number',yULLNUMBER,'is in a critical situation'>)

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

the dataoase.

Figure 5: Storing Alerter CRISIS

REC ) ALERTER i
| SRIPSIATUS__MCwIFY | |__CRISi5_I_1_| _"time"_|_"date" | o_1 _z_| ,
| | |
I
|

|

I

I B =)
|_ITENS_ I
|

I

I

| FULLRESERVL |
| DAMAGEDEQUIP____|

———

__REPORIT-LIST___
cnar. | |

l
I
I
I
I
|
|
|
I
l
I
I
I I
¥ o
I I
I

|
[ toEfsee”
|

___ _LITERAL=RECORL___
| _Hull_number { 33
| _is_in_a_critical_situation_|_26

—_—_——— e ——— e — e — e — — ]

{
I
I
|
I
I
I
|
I
I
I
!
I
|
I
I
I
|
I
|
I
|
I

COwulIiiuy

| | "real | | "real | [ | |
[ *1e*_|_ fiela™ | “offset™ | 1it." 1.6 ) 3 1 2 1
| M ine. | Peint. | | | |
F_®ge™ | Cield“ ] Moffsec” | 1it.% ) 38 1 3.1 3 |

|
T PR . M—— ? ‘
PR S ——
U—— _ a . A i A ™ e 0,3




4.3 Manipulating tne datapase of alerters

As mentioned 1in Appenaix A, the WAWLC DBI accepts
several options via the CHAnNGESTATUS message from the AF3.
These options either manigulate or return information about
the datavcase of alerters. A functional description of ctne
actions performed by the alerting system to process tnese

options or commands follows.

I'he ACTIVATc command will set the ACIIVE-IJACTIVE field
cof tne appropriate ALERTER recorcd to 1 (active). iTne
ALCRToRr record is found by issuing a FIwLC command using the

specified alerter name. ACTivauuALL finus anu activates all

X

LERTER records. DEACILIVATLL and DLACI1IVALTEALL WOrK
similarly but they set tne ACIIVE-INACTIvL fiela to ¢

(inactive).

LISY simply finds and lists all tne alerter names for

all ALLRTELR recoras.

The DELETE command first finds tne ALERIER recora
occurrence associated with the specified alerter name. Then
the wAuwu command DELALL 1is wusea to delete the current
alerter record and all record occurrences that are member
occurrences of set occurrences owned by the ALERTER record.
Therefore, the <current alerter record ana the appropriate
CONDITIOW, LITERAL-RECORD, REPUKI-LIST, and UOQUBLE records

will be deleted. Finally, any occurrences of the recoras
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ITeNS and REC are deleted if they are only involved witn tne
deleted alerter. Thnese records cannot be blindly deletec
since fielus and records may be involved with more than one
alerter. DELETEALL simply deletes the entire database of

alerters.

The 3TAfUS commana first finds th2 ALSKITEK record
occurrence associatea with tne specifiea alerter name. 1Ine
values from tne TIie, DATE, COUJT, and ACTIVE-INACTIvVE

fields are then returned to the APu.




5.0 Conclusians

The motivation for this work was to provide WAND witn
powerful alerting facilities and to integrate this system
into the NAS. At this date tne WAnD 03I has not Dpeen
integrated into the uwAS. However, a version of the alerting
system can be wused outside the WNAS5 environment. This
version, DBALLRT [l1l] has been successfully demonstrated in
the past. A demonstration of DBALERI is listed in Agpencix
D. Currently, DBALERT 1is being integrated into a system
built by CTecC [v] which sirmulates updates to tne UwkODA

dataoase.

As mentioned earlier, the performance of tne alerting
system must pe efficient or tne perforiance of the D3S may
pecome extremely degradea. No attempt was maae to measure
the performance of the alerting system . However, UBALLRT
performs remarkapoly well and is usually made to "sleep" for
several seconds during semonstrations since the alerters are
triggered too rapidly. A typical alerting systen's
efficiency will depend to a great extent on the host UL3l5.
Approximately 1lW3% of the Fortran statements comprising tne
alerting system are calls to JAwnu. Since these calls
execute rortran statements within wALGLD, I would estimate
that 7wvw% or more of the statements executed py the alerting
system occur within WAND itself. Therefore, an inefficient

vBM5 will certainly result 1in aa inefficient alerting

S—
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system.

The alerting system implemented can &ce extended 1in
several ways. One such extension would pe the incorporation
of time. The alerting system could tnen oe instructed to
monitor the database at sgecified intervals. The system
would tnen be capaole of monitoring for a conciﬁion such as:
"Tell me if tne snip Philadelgnia has not nad a sighting for
three hours." Another extension would pe tne ability to
menitor for structural alerters. I believe certain classes

structural alerters could pe ronicored oy extending the

rh

©
wANU COBI. Monitoring for structural alerters is easier in
wAlL since ﬂAND.is aware of its structure and can findg
unamoiguous virtual items within tne database. Although the
WAL L3I is only capable of monitoring simple alerters it
nas proven useful since many typical alerters only involve &

single record class.

T ——
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APPENDIX A, MES3AGLS

ADDALERT nessage from the APS to the D3I nas

following elements:

A requirec alerter name. If the alerter name
is not specifieu by tne wuser then it is
assigned by the APS. Alerter names in tns WALU
LBI must be wunigue and are from 1 to 3«

characters in lengtn.

A nessage seguence numdber for the nmessage.
Tnis 1s wused 1in tae acknowledgement message

Dack to tne ArS.

An alerter tyge, wnicn specifies the parcicular
type of monitoring to be performed. Alerter
type ADD causes an alerter to be triggered upon
adding a recorc wnicn satisfies the specified
condition. DUELSZTE causes an alerter to be
triggered when a record wita the condition is
Geleted and MODIFY triggers an alerter wnenever
any data which 153 modified satisfies the

specified condition.

i
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A condition whicn tne LBl 1is monitoring. A
condition <can contain literals, field names,
aritnmetic operators, relational operators, ana

logical operators.

Field names may oe prefixed witn
optionally specified time gualification (OLD:

NEW: refer to tne

cun

Oor Nkw:), where OLL: an
pre and postupdate values of an item in a

record wnose ugdate triggers an alert.

A literal can be an 1integer, a real
nunoer, a douple precision numcber, oOr a
character string. Cnaracter strings mnust be

enclosed within quotes (').

The following arithmetic operators are

acceptable.

** exponentiacion
= multiplication
b division
+ addition (infix)
or designation of sign (unary)
- subtraction (infix)

or negation (unary)

o)

-

€@ operators are wused to comoine nunmeric

(0]

data-items ana numeric literals into aritnaetic
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expressions. Exponentiation has the hignest
precedence, followed by multiplication and
division (which have egual precedence), tnen
unary plus and negation (wnicn have egual
precedence), and finally addition and

subtraction (which also have egual precedence).

Ihe relational operators consist of:

Eg (=) egual to

GE not egual to

G (2 greater than

Skb greater tnan or egual to

Ly (X) less than A

LE less tinan or egual to
Relational operators comdine data-items,
literals, or arituametic expressions 1into
relational expressions. Relational operators

are of egqual precedence and are lower 1in

prececaence than all aritnmetic operators.

The WAwu DBI accepts the logical operators
AwWL, OR, and 0duT. Logical operators are used
to combine relational exgressions and 1logical
expressions 1into logical expressions. Logical
operators are lower 1in precedence tnan both

aritnmetic operators and relational operators.
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The NOT operator has precedence over AND and

then OR.

A condition is evaluatea in the order of
precedence of the operators. If there is more
than one operator at the same preceaence level
then they are -evaluateda from left to rignt.
Parentheses can pbe used to change the order of

evaiuation.

A condition can also e the name ©0Of a
recora. In this case, the WAnC LBl will
monitor the datawase for additions, deletions,

or modifications to tne specified record.

5. A report list which consists of tne list of
values to pe reported Dack wnhen tne alerter is
triggered. wnNote that it may contain constants,
which the user's own programs may Process ugon
receiving the ALERT message. The report list
may also contain tne Keywords TIME and DAT:
whicn report the time anc date the alerter was

triggered.

2. The ADDCD message is sent from the DBI to the APS
in response to the ALUDALERT message. The ALDEL

message contains tne following items:
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The alerter name of the alerter.

The message seguence number of the ADDALERT
message.

Flags. Some of the possible values for tne
flags are: SET, NOTSET, ERROK (item doesn't
exist, datapase daown, etc.) or other
information, e.g. (checked every n minutes,

only updated n times/nour).

CHAJGESTAIUS message 1s sent by the AFS to tne
to alter the monitoring status of an alerter.

elements are:
The alercter naue.

A message seguence nunser.

Options, which will ke sent as a 1list of
(<optionname><cptionvalue>) pairs O
(optionname>). The WANL DBI  accegts tne
following options:

1. ACIIVATL alerter-name: Activate the

specified alerter. An alerter is active on

being <created. All alerters can be

activated by the oztion ACIIVAIEALL.

sl
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2. DEACILIVATEL alerter-nane: Silenced the

specified alerter. DLACTIVATEALL will make

all alerters inactive.

[ » 3. DELETE alerter-name: OCelete the specified

kil i o

alerter. CeLETEALL deletes all defined

alercers.

. 4. LISyY. Tnis returins tne names of all the
user's alerters. |
}
& 5. SIATUS alerter-name: Keturn tne status of |
the specified alerter. {
| !

The following information is provided oy

tne STAITUS command:

1. The number of times this alerter has been

triggered.

2. The Jdate this alerter was last triggered.

3. The time this alerter was last triggerea.

4. wWhether this alerter is inactive or active.

4. Tne CHAuuceu message, which is sent by the 0ol to |

the APS, consistc of the following:




The ALZRT message is sent oy tne DBI to tne AP

The alerter name.

The message seguence number of tne

corresponding CHANGESTATUS message.

Flags, which report error conditions and status

changes.

G

when an alerter has bpeen triggered. ‘i‘ne elements

of the ALERT message are:

1.

The name of the alerter which has peen

triggered.

A message seguence number for the ALEKT

nessage.

The result list whicn i3 a 1list of wvalues
corresponding to the report list .eguested by

the ADDALERT message which set up this alerter.

Options, wnich would send additional
information, such as the clock time of tne
update which triggered the alert, the name of

the user who entered the update, and other sucnh

information, when availacle.

PSS 7 DI T
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fne QUERY message, from cthe AP3 to the uBI,
reguests data to be sent from a particular

dataoase. It hcc th2 elemeats:

1. Message seguence number of the QUERY message.
2. Record type of tne record to pe retrieved.

3. Record identifier or key.

4. Report list.

‘he AJSVLR message is the resgonse from tne DBI to
the Ars in reply to the YUERY message, with tne

elements:

Y,

1. l!lessage seguence number of the <correspen ing

«“ULRY mescsage.
2. Flags which report error conditions.

3. Result list.

_»__‘_,f::;;‘--j'“w
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APPENDIX B; ALERTIWNG DLL

AREA NAMS IS ALSRT-AREA.

RECORU WAME IS LIYWERAL-RECUKD
LOCATION MuvE IS VIA ALLRT-LITERAL
WITHIN ALERT-AREA

LITERAL TYrPc IS CHAR 5

LITERAL-Loneid TyPo IS FIXcD.

RECORL wAarlk 1S vvuBLe
LOCATIOnN ftoupe IS VIA ALorRI-DOUBLL
WITnIiw ALERT-AREA

DOUBLe-VALUE TYPE IS5 wOUBLE PRECISIOW.

RECORD wAME IS REC
LOCATIun iivbeg IS CALC uslIwe TYPE-REC
DUPLICATES AR oIt ALLOWEWL
WITHIN ALERT-ARLA

TYPE-REC TYPL IS CHARACTLn 35.

ReCURL WAME IS ALCRToR
LOCATIOW tiobe IS CALC USIJdG ALERTLR-NAMLE
DUPLICATES ARE ALLUwED
WITHIN ALERT-ARLCA
ALERI'ER-NAME IYPL 1S5 CHARACTLR 3k
ACTIVE-IWACTIVE TYPr IS FILED
TIME TYPE IS5 CHAR 5
DATE TYPE 1S CiAR 1lv
COUNT TYPE IS5 FIXLD
MESSAGE-NWUMBER TYPE IS FIXtEw.

RECORL WAE IS5 ITLEMS
LOCATION MODE IS CALC USInG ITEM-NAME
DUPLICALES ARE wul ALLUWEL
WITHIN ALERT-AREA

FTEM-nNAE TYPL IS CHARACTEK 3w.

RECORD NAME IS LInnA
LOCAI1ON OvE IS VIA ALERI-REC
WwITHIN ALERT-ARLA

LOKA TYPE IS FIXEUL.
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RECORDL NAME IS COWRITION
LOCATION MOLE IS VIA
WITHIN ALERT-AREA

OPCODE TYPE IS FIKLD

TYPE1l TYPE IS FIAED

VALUEl TYPE IS REAL

TYPE2 TYPE IS FIAEL

VALUEZ2 TYPE IS REAL

TRUE-BRANCH TYPE IS FIXED

FALSE-BRANCH TYPe IS FIXLo.

ReCORD NAME IS REPURT-LIST
LUCATIUN MOLE IS VIA
WITnInN ALERI-AREA

REPORT-TYPE TYPE IS FIXLU

REPOKI=-VALUE TYPcC I5 rIALD.

RECURL NAME IS LINKS
LOCATION HUDE IS VIA
wlTnlid ALCKRI-AREA

Land TYPE IS FIXED.

SEL wAuE IS ALERT-COnND
JAULE IS CHAIw LINKED
OKDLR I3 LAS3T
IwinLR IS ALERTLR
MEMBLR IS CowuliIuw
LINKED 70 OJwiLR.

SEi WAHE IS REC-ITEMS
MOLE I35 CdAILw LIdanii
ORuEr I3 LASY
OWNER IS RCC
MLMBER IS ITEMS
LInKzZu TO OWNER.

SET wAlE IS ALERT=-rRuC
HOLE I3 CaAId LINALCD
ORDER IS LAST
uwwbr IS ALLRTER
MEMBLE IS LINARA
LINKED TO OWNER.

ALERT-CunD

'O BRIURN

IO PRIJUR

TO PRIOR
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SET

vl
-

NAME IS ALERT-REPCRI
* MODE IS CHAIN LINKED TO PRIOR
ORDER IS LAST
OWNER IS ALERTLR
MEMBER IS REPORT-LISTY
LINRED TO OwWnER.

NAME IS5 ReC-ALEKRT
MODE IS CHAIJ LINKED %0 PLIOR
ORDER IS LAST
OWNER IS ReC
MEMBLER IS LIwnA
LINKED TO OWWER.

NAME 1S5 IT=ZMS5-ALERY
MODL 15 CoAIN LINKEU TO PrIUR
URUER IS5 LASYT
OWNER IS ITEUS
MEMBER IS LINnB
LINRED TO UWNER.

WAML IS ALERT-ITEMS
MovE IS CHAIJ LINKEL TO PRIOKR
OrRDER Is LAST
OWwnErx IS ALCRTER
MEMBER IS LINARDB
LINKRED TO UwNLR.

NAME IS ALGRI-LITERXAL
MODE IS CHAIN LINARED 1'9 PRIUKN
ORUER I5 LAST
OWNER IS ALERTER
MEMBLR IS LITERAL-RECOURU
LINKRED TO OwulbXR.

NAME IS ALERI-DOUBLL
MOUE I3 CAAIN LINRCD 10 FRIUR
OkuuR IS LAST
OWWLR IS ALERTLL
MEMBER IS LOUSLL
LInuaby TO OWNER.
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APPLNDIX C; SCHEMA LDL

SYMBOL MEANING
(underline). WORD MUST AFPEAR
() PARASE MAY BE OMITTED
{} ONLY OWE OF TiHt LINES MAY BE USED

Lower case words are replaced by a user-defined name or value.

SCHEMA NAME IS schema-name
(PRIVACY LUCK IS password)
(DATABASE SIZE 13 integer (DYNAMIC) PAGES)
(PAGE SIZE I3 integer WORDS
(ALCRIED DATABASE)
(HAAINUM OF integer RECORDS PER PAGL) .

AREA NAME IS area-name
(AREA SIZE IS integer (DYNAMIC) PAGES)

(PAGL SIZE IS integer WORDS).

RECORU wA!E I3 record-nane
LOCATIUN MOUE 13
{VIA set-nanme }
{CALC USIWG item-name-1 (DUPLICATES ARE (WOT) ALLOWEL)}
{DIRLCT }

(WITdIW area-name) .

item=-narie-

REAL }
DOUBLL PRECISION }

2
{
{FIXED }
{
{

(OCCURS integer-< (B8Y integer-3) (BY integer-4) TIMLS).




SET NAME 15 set-nane
MUDE 15 {CﬂAIN (LINKED TV ERIUR)
{POIN;LR -ARRAY }

ORLER IS

—_—

{PRIOR
{SORTED

)
LAST |
{NEAT

|

OWHER IS {record-name-1}
{3YSTEM }

MeMBeR IS record-name=-2 (MAWDATORY) (AULOMATIC)
(OPTIONAL ) (MANUAL )
(LINKED 1O OWNER)

{ASCENDING }
({LESCENDInG) KEY IS item=-name-l1

{FIRST}
(DUPLICAIES ARE {LAST } ALLOWED) )
{nCT ]

(SET OCCURRENCE SELECTION IS TuRU
{CURKEWL OF SET }
{

OCA.I.J.V\ MUDE OF UwwBrk}

" (ALIAS FUR item-name-2 Is> data-name) ) .
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AFPENDIX D; DEMONSTRATION

This Appendix presents an actual terminal session :witn
DBALERT. The datapase oseing monitored is the SYSFIL
database. The SYSFIL datacase containe information about

jobs running on wharton's DECSYSTEM-14.

.run dpalert

Wwelcome tec B.47 LBLOUKR and S5tiu. Type niLP or ? for info.
* watch

vwhich datapase would you like to watch? SYSFIL

& * Look at SYSREC record in SYSFIL databpase

ks sysrec

RECORU JAME I3 SYSREC
WITHIN AREAL
LOCATION MODE IS5 CALC USING JOBHUMBER
DUOPLICATES ARE nOT ALLOWED.
CONTAINS THE FOLLOWING ITENS:
JOBHUMBER
USERNAME
TTY
PROGNAIIE
PROJECTWUMBER
PROGRAMME RINUMBER
* * Now define some alerters

* addalert
Alerter name
" monitor_buneman

Alerter type

g ifmod




Condition

» username eg 'BuuwkilA' ana progname eqg 'PASCAL'
Report list

*

'Peter Buneman is using Pascal'

# addalert monitor_amyself ifadd

Concition
® username eg 'RIBEIJ' '
Report list \
‘o 'Jim Ribeiro is now on the system running' progname

X addalert }

Alerter nane

* monitor_nikhil

Alerter type

* ifada
Condition
* username eg "WIKHIL'

Report list

o 'wikhil is running' progname
X * Now lets update the SYSFIL Jdatabase
% update

Enter freguency of checking (integer seconds) : 3¢

Total mcnitoring time ? (integer minutes): 5 ;




ALCRI MONITOR_MYSELF

Jim Ribeiro is now on the system running

DBALER

ALERT MONITOR_MYSELF

Jim Ribeiro is now on the system running

GHOST

ALERT MONITOR_NIRBIL
Niknil is running
POP1Y

- exit

ST

Ens OF caccullou

CPU TIME: 2.33 ELAPSED TIME:

EXI?

5z ld.82
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