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1 Mot ivat i on

Thi s i nterface document i s i ntended f or the use of CSDL to ai d i n our understandi ng
of the rel ati onshi p between the hyperbase server (HBS) and the cl i ent program. It i s

to act as the base f or di scussi ng i mprovements to the hyperbase server. Thi s document
i s broken up i nto several secti ons. The �rst gi ves an overvi ewof HBS. Then we di scus

howto connect to HBS f ol l owed by i nf ormati on about operati ons avai l abl e i n vers
2. 0 and 2. 1 respecti vel y. The event mechani smi s expl ai ned. Then we presen

on al l possi bl e f uncti on return val ues, node �el d val ues and operati on
end wi th some proposed changes.

2 Overvi ew of t he Hyperbas e Ser ver

Hyperbase i s a mul ti user, database manager f or HyperText app
base manages the nodes and l i nks of the HyperText arti f act.

a smal l set of generi c operati ons. The HyperText cl i ents
ti ons f or thei r own HyperText appl i cati ons. The sm

the bottl eneck at the server.
We have expanded on the ori gi nal set of o

have added an Append operati on to append
to show al l users currentl y connected to

gracef ul l y bri ngs down the server, a
Name, and a Message passi ng f aci l i ty
now when a cl i ent di sconnects onl y

DISCONNECTnowcontai ns the cl



3 Connect i ng t o HBS

The HBS connects to newcl i ents through a pi pe, a `uni que socket' whose def aul t val ue
i s 10008. The request to connect i s made by cal l i ng the Uni x systemcal l connect().

The HBS sends three, f our- byte i ntegers through the uni que socket. These numbers are
necessary to establ i sh more pi pes f or speci �c types of communi cati on. Herei n, these

pi pes wi l l be ref erred to as the server' s wri te, read and event sockets. Af ter
each f our- byte i nteger the server wai ts f or the cl i ent to connect on tha

�rst f our- byte i nteger i s the server' s wri te socket. Inf ormati on th
send to the cl i ent wi l l be sent through thi s socket. The secon

HBS' s read socket. Al l requests and i nf ormati on must be
thi rd f our- byte i nteger i s the event socket. Event

on thi s socket. Once these three sockets are se
user' s name and then the name i tsel f . The u
socket and the user' s name must end wi th a

of the message to be sent wi th the e
Next i t reads that many characte

Fi gure 1: Pac

Fi gure 2: Packet Expe

1Note the only time a string must be terminated with a

name. All user names inHBS are `null ' terminated.
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4 Avai labl e Oper at i ons : ver 3.0

4.1 Read

Thi s operati on reads the speci �ed key val ue of a gi ven enti ty number. I f successf ul , i t
returns the key val ue through i ts wri te socket.

The HBS reads the operati on READ(the f our- byte i nteger 1) f romi ts read socke
Next i t reads the enti ty number (a f our- byte i nteger) f romi ts read socket.

reads the key number (a f our- byte i nteger). Next i t reads the l ength of th
be sent wi th the event (a f our- byte i nteger). Next i t reads that many

the read socket. The READoperati on then sends out the return
i nteger) on the HBS' s wri te socket. Then i f the return val u

351(Locked by other), i t sends the l ength of the data (a f
socket. Next i t sends that many characters to i ts w

Fi gure 3: Packet Expected

Fi gure 4: Packet Sent Out by Rea
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4. 2 Write

Thi s operati on wri tes i nf ormati on to a speci �c key of a gi ven enti ty number.
The HBS reads the operati onWRITE(the f our- byte i nteger 2) f romi ts read socket.

Next i t reads the enti ty number (a f our- byte i nteger) f romi ts read socket. Next i t reads
the key number (a f our- byte i nteger). Next i t reads f romthe read socket the l ength

of the data to be wri tten i n the node (a f our- byte i nteger). Next i t reads that
characters f romthe read socket. Next i t reads the l ength of the message t

wi th the event (a f our- byte i nteger). Next i t reads that many characters
socket. The WRITE operati on then sends out the return val ue (a f ou

on the HBS' s wri te socket.

Fi gure 5: Packet ExpectedbyWrite

Fi gure 6: Packet ReturnedbyWrite
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4. 3 Create Node

Thi s operati on creates a newnode. I f successf ul , i t returns the IDnumber of the newl y
created node. These node IDs are al ways even numbered and are reused af ter del eti on.

The HBS reads the operati on CREATENODE (the f our- byte i nteger 5) f romi ts
read socket. Next i t reads the l ength of the message to be sent wi th the event (a

f our- byte i nteger). Next i t reads that many characters f romthe read socket. The
CREATE NODE operati on then sends out the return val ue (a f our- byte i nteger) on
the HBS' s wri te socket. I f the return val ue i s equal to 0 i t sends the newenti ty numb

(a f our- byte i nteger) to i ts wri te socket.

Fi gure 7: Packet Expected byCreate Node

Fi gure 8: Packet Sent Out by CreateNode
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4. 4 Delete

Thi s operati on del etes the gi ven enti ty (node or l i nk). Del eti on wi l l f ai l f or nodes i f i t
i s l i nked wi th another node. Del eti on wi l l f ai l f or l i nks i f i ts ` From' enti ty sti l l p

to i t . Thi s operati on i gnores the f act that a node or l i nk may be subscri b
the event mechani smor that a cl i ent may own a l ock on i t.

The HBS reads the operati on DELETE (the f our- byte i nteger 6) f
socket. Next i t reads the enti ty number (a f our- byte i nteger) f rom

Next i t reads the l ength of the message to be sent wi th the even
Next i t reads that many characters f romthe read socket. T
sends out the return val ue (a f our- byte i nteger) on the H

Fi gure 9: Packet Expectedby Del

Fi gure 10: Packet Returnedby Delete
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4. 5 Li nk

Thi s operati on i s a remnant f romthe ori gi nal hyperbase. Amore compl ete versi on wi l l
be avai l abl e i n HBS 2. 1. x. Thi s operati on wi l l do one of two thi ngs. Fi rst , i f the ` To'

enti ty number i s a node, then a l i nk wi l l be created and the IDnumber of the newl y
created l i nk wi l l be returned. Note that thi s l i nk poi nts to the gi ven node, but

node poi nts to thi s l i nk yet. To establ i sh thi s connecti on, one woul d need to
operati on agai n i n the f ol l owi ng context. I f the ` From' enti ty number

the ` To' enti ty number i s a l i nk, then thi s operati on establ i shes
the two. That i s , the node has as one of i ts outgoi ng l i nks t

The HBS reads the operati on LINK(the f our- byte i nt
Next i t reads the ` From' enti ty number (a f our- byte i

i t reads the ` To' enti ty number (a f our- byte i nt
the l ength of the message to be sent wi th

that many characters f romthe read
return val ue (a f our- byte i nteger

i s equal to 0 i t sends the en
then a newLink i s crea
returned.

F

Fi gure 12: Packet S



4. 6 Move Li nk

Thi s operati on changes the desti nati on node f or an exi st i ng l i nk.
The HBS reads the operati on MOVELINK(the f our- byte i nteger 8) f romi ts read

socket. Next i t reads the Linknumber (a f our- byte i nteger) f romi ts read socket. Next
i t reads the ` To' Node number (a f our- byte i nteger) f romi ts read socket. Next i t reads

the l ength of the message to be sent wi th the event (a f our- byte i nteger). Next i t rea
that many characters f romthe read socket. The MOVELINKoperati on then send

out the return val ue (a f our- byte i nteger) on the HBS' s wri te socket.

Fi gure 13: Packet ExpectedbyMoveLink

Fi gure 14: Packet ReturnedbyMoveLink
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4. 7 Remove Li nk

Thi s operati on destroys the conceptual connecti on between a gi ven node and one of i ts
outgoi ng l i nks. Note that no nodes or l i nks are del eted. Use Del ete f or del eti ng nodes

and l i nks.
The HBS reads the operati on REMOVELINK(the f our- byte i nteger 9) f romi ts

read socket. Next i t reads the Node number (a f our- byte i nteger) f romi ts read socket.
Next i t reads the Linknumber (a f our- byte i nteger) f romi ts read socket. Next i t reads

the l ength of the message to be sent wi th the event (a f our- byte i nteger). Next i t
that many characters f romthe read socket. The REMOVELINKoperati on then se

out the return val ue (a f our- byte i nteger) on the HBS' s wri te socket.

Fi gure 15: Packet Expected by ReMoveLink

Fi gure 16: Packet Returnedby RemoveLink
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4. 8 Event

Thi s operati on al l ows the cl i ent to subscri be to a parti cul ar event i nvol vi ng an enti ty
and the operati on on that enti ty at a gi ven key. Each combi nati on of an event must
be subscri bed to separatel y. However, i t i s possi bl e to subscri be to mass enti t i es

operati ons or keys usi ng the ` ALL' code represented by the number 0.
The HBS reads the operati on EVENT (the f our- byte i nteger 10) f romi ts

socket. Next i t reads the enti ty number (a f our- byte i nteger) f romi ts read soc
i t reads the operati on number (a f our- byte i nteger). Next i t reads the

i nteger). Next i t reads the l ength of the message to be sent wi th
byte i nteger). Next i t reads that many characters f romthe rea
operati on then sends out the return val ue (a f our- byte i nte

socket.

Fi gure 17: Packet Expectedby Event

Fi gure 18: Packet ReturnedbyEvent
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4. 9 UnEvent

Thi s operati on al l ows the cl i ent to unsubscri be hi msel f f roma parti cul ar event i nvol vi ng
an enti ty and the operati on on that enti ty at a gi ven key. The one restri ct i on here i s

that once a cl i ent subscri bes to al l nodes f or any combi nati on of operati on or key,
can onl y unsubscri be hi msel f f romal l nodes. Unsubscri bi ng i n thi s f ashi on w

cause an error. I t wi l l s i mpl y be i gnored.
The HBS reads the operati on UNEVENT(the f our- byte i nteger 11) f r

socket. Next i t reads the enti ty number (a f our- byte i nteger) f romi ts r
i t reads the operati on number (a f our- byte i nteger). Next i t rea

i nteger). Next i t reads the l ength of the message to be sent w
i nteger). Next i t reads that many characters f romthe
operati on then sends out the return val ue (a f our- byt

socket.

Fi gure 19: Packet Expectedby U

Fi gure 20: Packet ReturnedbyUnEvent
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4. 10 Show Event

Thi s operati on di spl ays a l i st of cl i ents subscri bi ng to a parti cul ar event i nvol vi ng an
enti ty and the operati on on that enti ty at a gi ven key.

The HBS reads the operati on SHOWEVENT(the f our- byte i nteger 12) f romi ts
read socket. Next i t reads the enti ty number (a f our- byte i nteger) f romi ts read socket.

Next i t reads the operati on number (a f our- byte i nteger). Next i t reads the key num
(an i nteger). Next i t reads the l ength of the message to be sent wi th the

f our- byte i nteger). Next i t reads that many characters f romthe read
SHOWEVENToperati on then sends out the return val ue (an i nteger) on

wri te socket. Then i f the return val ue i s equal to 0 i t sends the l en
contai ni ng a l i st of users subscri bed to the event (a f our- byte

that many characters to the wri te socket. Note that the s
more names del i mi ted by a newl i ne character.

Fi gure 21: Packet Expected by Sh

Fi gure 22: Packet Sent Out by ShowEvent
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4. 11 Lock

Thi s operati on al l ows the cl i ent to l ock any wri tabl e key at the gi ven enti ty. Once a
cl i ent obtai ns a l ock, no other cl i ent may perf ormthe wri te operati on on the l ocked

key.
The HBS reads the operati on LOCK(the f our- byte i nteger 13) f romi ts read socket.

Next i t reads the enti ty number (a f our- byte i nteger) f romi ts read socket. Next i t rea
the key number (a f our- byte i nteger). Next i t reads the l ength of the message

sent wi th the event (a f our- byte i nteger). Next i t reads that many chara
the read socket. The LOCKoperati on then sends out the return val ue
i nteger) on the HBS' s wri te socket.

Fi gure 23: Packet Expectedby Lock

Fi gure 24: Packet Returnedby Lock
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4. 12 UnLock

Thi s operati on al l ows the cl i ent to unl ock a parti cul ar key at the gi ven enti ty.
The HBS reads the operati on UNLOCK(the f our- byte i nteger 14) f romi ts read

socket. Next i t reads the enti ty number (a f our- byte i nteger) f romi ts read socket. Next
i t reads the key number (a f our- byte i nteger). Next i t reads the l ength of the message

to be sent wi th the event (a f our- byte i nteger). Next i t reads that many charac
f romthe read socket. The UNLOCKoperati on then sends out the return val u
f our- byte i nteger) on the HBS' s wri te socket.

Fi gure 25: Packet Expected by UnLock

Fi gure 26: Packet Returnedby UnLock
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4. 13 ShowLock

Thi s operati on di spl ays the cl i ent that currentl y hol ds a l ock on a parti cul ar key at a
gi ven enti ty.

The HBS reads the operati on SHOWLOCK(the f our- byte i nteger 15) f romi ts read
socket. Next i t reads the enti ty number (a f our- byte i nteger) f romi ts read socket. Next

i t reads the key number (a f our- byte i nteger). Next i t reads the l ength of the message
to be sent wi th the event (a f our- byte i nteger). Next i t reads that many chara

f romthe read socket. The SHOWLOCKoperati on then sends out the return va
(a f our- byte i nteger) on the HBS' s wri te socket. Then i t sends the l ength of t

name or an error message (a f our- byte i nteger) to the wri te socket. Next
many characters to the wri te socket.

Fi gure 27: Packet Expectedby ShowLock

Fi gure 28: Packet Sent Out by ShowLock
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4. 14 Di sconnect

Thi s operati on di sconnects the cl i ent f romthe server process. In doi ng so, the cl i ent i s
automati cal l y unsubscri bed f romal l events and al l the cl i ent' s l ocks are rel eased.

The HBS reads the operati on DISCONNECT (the f our- byte i nteger 17) f romi ts
read socket. Next i t reads the l ength of the message to be sent wi th the event

f our- byte i nteger). Next i t reads that many characters f romthe read socke
DISCONNECToperati on then sends out the return val ue (a f our- byte i nteger
HBS' s wri te socket.

Fi gure 29: Packet Expectedby Disconnect

Fi gure 30: Packet Returnedby Disconnect
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4. 15 Browse

Thi s operati on al l ows the cl i ent to obtai n a l i st of al l node or l i nk IDs currentl y i n the
database. The cl i ent speci �es the node type (data or l i nk) and a l i st of nodes or l i nks

i s returned respecti vel y.
The HBS reads the operati on BROWSE (the f our- byte i nteger 18) f romi ts rea

socket. Next i t reads the type of enti ty (a f our- byte i nteger, 0 f or Node, 1 f or
Next i t reads the l ength of the message to be sent wi th the event (a f our- by

Next i t reads that many characters f romthe read socket. The BROWS
then sends out the return val ue (a f our- byte i nteger) on the HBS' s wri

i f the return val ue i s equal to 0 i t sends the l ength of the stri ng
i nteger). Next i t sends that many f our- byte i ntegers f o

the wri te socket.

Fi gure 31: Packet Expectedby

Fi gure 32: Packet Sent Out by Browse
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4. 16 Shut Down Server

Thi s operati on al l ows a cl i ent to shut down the server. However, the server wi l l onl y
shut down i f the requesti ng cl i ent i s the l ast cl i ent connected to the server or send an

error code i f unsuccessf ul .
The HBS reads the operati on SHUTDOWN(the f our- byte i nteger 19) f romi ts read

socket. The SHUTDOWNoperati on then sends out the return val ue on the HBS' s
wri te socket.

� Thi s operati on i s a newaddi ti on of versi on 2. 0

Fi gure 33: Packet Expected by ShutDown

Fi gure 34: Packet Returnedby ShutDown
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4. 17 ShowUsers

Thi s operati on returns the number of cl i ents currentl y connected f ol l owed by a l i st of
names of those cl i ents.

The HBS reads the operati on SHOWUSERS (the f our- byte i nteger 20) f romi ts
read socket. Next i t reads the l ength of the message to be sent wi th the event (a f our-

byte i nteger). Next i t reads that many characters f romthe read socket. The SHOW
USERS operati on then sends out the return val ue (a f our- byte i nteger) on the HBS' s
wri te socket. Next HBS sends the user count (a f our- byte i nteger) to i ts wri te soc

For each user, i t sends the l ength of the user name (a f our- byte i nteger) and t
characters to i ts wri te socket.

� Thi s operati on i s a newaddi ti on of versi on 2. 0

Fi gure 35: Packet Expected by ShowUsers

Fi gure 36: Packet Sent Out by ShowUsers
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4. 18 Append

Thi s operati on appends text to the data �el d i n a gi ven enti ty.
The HBS reads the operati on APPEND(the f our- byte i nteger 21) f romi ts read

socket. Next i t reads the enti ty number (a f our- byte i nteger) f romi ts read socket.
Next i t reads f romthe read socket the l ength of the data to be appended to the node

(a f our- byte i nteger). Next i t reads that many characters f romthe read socket. Next
reads the l ength of the message to be sent wi th the event (a f our- byte i nteger).

reads that many characters f romthe read socket. The APPENDoperati on the
out the return val ue (a f our- byte i nteger) on the HBS' s wri te socket.

� Thi s operati on i s a newaddi ti on of versi on 2. 0

Fi gure 37: Packet Expectedby Append

Fi gure 38: Packet Returnedby Append
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4. 19 Create Node wi th Name

Thi s operati on creates a new node and wri tes a gi ven name to the name �el d. I f
successf ul , i t returns the even- numbered IDof the newl y created node.

The HBS reads the operati on CREATENODEWNAME (the f our- byte i nteger
24) f romi ts read socket. Next i t reads the l ength of the name (a f our- byte i nteger)

to be wri tten to the name �el d. Then i t reads i n that many characters f romthe
read socket. Next i t reads the l ength of the message to be sent wi th the event (a

f our- byte i nteger). Next i t read that many characters f romthe read socket. The
CREATENODEWNAME operati on then sends out the return val ue (a f our- byte

i nteger) on the HBS' s wri te socket. I f the return val ue i s equal to 0 i t sends the new
enti ty number (a f our- byte i nteger) to i ts wri te socket.

Fi gure 39: Packet Expectedby CreateNodeWithName

Fi gure 40: Packet Returnedby CreateNodeWithName
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4. 20 Create Li nk wi th Name

Thi s operati on creates a newl i nk, wri tes a gi ven name to i ts name �el d and establ i shes
a connecti on wi th i ts ` From' node and i ts ` To' node. I f successf ul , i t returns the odd-

numbered IDof the newl y created l i nk.
The HBS reads the operati on CREATELINKWNAME(the f our- byte i nteger 25)

f romi ts read socket. Next i t reads the ` From' enti ty number (a f our- byte i nteger) f rom
i ts read socket. Next i t reads the ` To' enti ty number (a f our- byte i nteger) f romi t

read socket. Next i t reads the l ength of the name (a f our- byte i nteger) to be w
to the name �el d. Next i t reads that many characters f romthe read socket

reads the l ength of the message to be sent wi th the event (a f our- byte i
i t reads that many characters f romthe read socket. The CREATELIN

operati on then sends out the return val ue (a f our- byte i nteger) on the
socket. Then i f the return val ue i s equal to 0 i t sends the enti ty n

created l i nk.

Fi gure 41: Packet Expectedby Create LinkwithName

Fi gure 42: Packet ReturnedbyCreate LinkwithName

4. 21 Message

Thi s operati on al l ows a cl i ent to send a message to al l cl i ents that have subscri
the events f or the parti cul ar node and key.

The HBS reads the operati on MESSAGE (the f our- byte i nteger 26) f rom
socket. Next i t reads the enti ty number (a f our- byte i nteger), the ke

i nteger), the l ength of the message (a f our- byte i nteger) and �
bytes (the message) f romthe read socket. The HBS creates a

24



sends i t to al l cl i ents that have subscri bed to events f or the gi ven node and key. The
HBS returns OKthrough the wri te socket.

4. 22 Connected

Thi s operati on tel l s the HBS to l i sten to other cl i ents and end the speci al connect
mode.

The HBS reads the operati on CONNECTED(the f our- byte i nteger 27) f romthe
read socket. I t then reads i n the l ength of the message (a f our- byte i nteger) and that

many bytes (the message) f romthe read socket. The HBS returns OKon the wri te
socket.

4. 23 Create Node wi th Name and Data

Thi s operati on creates a newnode, wri tes a gi ven name to the name �el d and wri tes
the gi ven data to the data �el d. I f successf ul , i t returns the even- numbered IDof

newl y created node.
The HBS reads the operati on CREATENAMEDATA(the f our- byte i nteger 28)

f romi ts read socket. Next i t reads the l ength of the name (a f our- byte i nteger)
wri tten to the name �el d. Then i t reads i n that many characters f romthe read

Next i t reads the l ength of the data to be pl aced i n the node (a f our- b
Next i t read that many characters f romthe read socket. Next i t re

the message to be sent wi th the event (a f our- byte i nteger). N
characters f romthe read socket. The CREATENAMEDATAopera

out the return val ue (a f our- byte i nteger) on the HBS' s wri te socke
i s equal to 0 i t sends the newenti ty number (a f our- byte i n

4. 24 Create Node wi th Name, Data and

Thi s operati on creates a newnode, wri tes a gi ven name
gi ven data to the data �el d and acqui res the l ock f

returns the even- numbered IDof the newl y cr
The HBS reads the operati on CREATENAME

ger 29) f romi ts read socket. Next i t reads the l eng
to be wri tten to the name �el d. Then i t reads

socket. Next i t reads the l ength of the
i nteger). Next i t read that many char

l ength of the message to be sent w
many characters f romthe rea

then sends out the return val ue (a
acqui res the l ock on the data

enti ty number (a f our- byt



4. 25 Del ete Li nk

Thi s operati on del etes a l i nk and removes the ref erence to that l i nk f romthe data node
that poi nts to the l i nk.

The HBS reads i n the operati on DELETE LINK(the f our- byte i nteger 31) f rom
the read socket. I t then reads i n the source node number (a f our- byte i nteger), the

l i nk node number (a f our- byte i nteger), the l ength of the message (a f our- byte i nteger
then message l ength bytes (the message) f romthe read socket. The HBS sends out
return val ue (a f our- byte i nteger) out the wri te socket.

4. 26 Create a Li nk to a NewNode

Thi s operati on creates a newnode and then creates a newl i nk to that new
the suppl i ed source node.

The HBS reads i n the operati on LINKNEWNODE (the f our- byte i nte
f romthe read socket. I t then read i n the source node number (a f our- byt

the l ength of the new node' s name (a f our- byte i nteger), that many
node' s name), the l ength of the newl i nk' s name (a f our- byte i ntege

(the newl i nk' s name), the l ength of the message (a f our- byte i
bytes (the message) al l f romthe read socket. The HBS send

f our- byte i nteger) out the wri te socket. I f the retur
successf ul ) then the HBS sends out the newl i nk I

node ID(a f our- byte i nteger) to the wri te soc

4. 27 Wri te and Unl ock the Nod

Thi s operati on wri tes out to di sk the �el d
unl ocks that �el d of the node.

The HBS reads the operati onWRITE
read socket. Next i t reads the enti ty nu

Next i t reads the key number (a f o
the l ength of the data to be

that many characters f r
be sent wi th the eve

the read socket
i nteger) on t



5 Event s

Once a cl i ent subscri bes to Events, by usi ng the EVENT operati on, the HBS wi l l
automati cal l y send the cl i ent events. The HBS screens al l acti vi ty i n the Hyperbase

and sends the cl i ent al l events that the cl i ent has subscri bed to. The HBS sends the
events to the event socket f or that cl i ent. The cl i ent then just has to read f romth

socket to get the event. I f the HBS sends more than one event to the cl i ent, the e
j ust f orma queue i n the socket. The f ormat of each event i s as f ol l ows:

name (a ` nul l ' termi nated stri ng), the enti ty number on whi ch the eve
f our- byte i nteger), the operati on number (a f our- byte i nteger), t

operati on occurred (a f our- byte i nteger), the l ength of a mes
the message f romthe user who perf ormed the operati on

Fi gure 43: Event Packet sent out H

6 Oper at i ons

Fi gure 44 l i st al l possi bl e Operati ons

7 Key Val ues

Fi gure 45 l i st al l possi bl e key val ues

8 Ret urn Val ues

Fi gure 46 l i sts al l possi bl e return val ues



Operations

Operation Number Operation

0 All Operations (for use with Lock/Event only)

1 Read

2 Write

3 DataNode Read(Not fullyimplemented)

4 DataNodeWrite (Not fullyimplemented)

5 CreateNode

Delete

Link

MoveLink

Remove Link

toEvents

ents



Key Values

Key Value Meani ng

0 All Keys (for use withLock/Event only)

User De�nedKeys for DataNodes

1 Geometry

2 Font

3 Node Last Modi�edDate

de Last Modi�edBy



Return Val ues

Return Val ue Meani ng

0 Okay

208 Direct write not allowed

207 Linknot found

206 Can't use datakeys inlinknode

Can't use linkkeys indatanode

guments incall



9 Propos ed Changes

� Create an operati on to enabl e/di sabl e reuse of enti ty numbers

� Al l owstorage of bi nary i nf ormati on
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