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Motivati on

This interface docunent 1s intended for the use of (SDL to aidin our understandi ng
of the relationship between the hyperbase server (HBS) and the client program It is
to act as the base for discussing inprovenents to the hyperbase server. This docunent
is broken up into several sections. The first gives an overviewof HE5. Then ve discus
howto connect to HBS followed by i nfornation about operations available in ver:
2.0 and 2.1 respectively. ‘The event nechani smis explained. Then we preser
on all possible function return val ues, node fiel d val ues and operation
end wi th sone proposed changes.

2 Overview of the Hyperbase Server

Hyperbase is a nul tiuser, database nanager for Hyperléxt app
base nanages the nodes and 1inks of the Hyperlext artifact.
a snall set of generic operations. The Hyperlext clients
tions for their own Hyperlext applications. 'The si

the bottleneck at the server.

W have expanded on the original set of .
have added an Append operation to append
to showall users currently connected to

gracefully brings down the server, a
Nane, and a Mssage passing facility
now when a client disconnects onl;

DISCONNECT now contains the ¢
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Connecting to HBS

The HBS connects to newclients through a pipe, a ‘uni que socket’ whose defaul t val ue
is 10008. The request to connect is nade by calling the Uhix systemcall connect().
The HBS sends three, four-byte i ntegers through the uni que socket. These nunbers are
necessary to establish nore pipes for specific types of communication. Herein, these
pipes will be referred to as the server’s wite, read and event sockets. Ater
each four-byte integer the server waits for the client to connect on tha
first four-byte integer is the server’s wite socket. Infornation t
send to the client will be sent through this socket. The seco
HBY s read socket. Al requests and infornation nust be
third four-byte integer is the event socket. Fvent
on this socket. Chce these three sockets are s
user’s nane and then the nane itself. The t
socket and the user’s nane must end with a
of the nessage to be sent with the e
Next it reads that many characte

Figure 1: R

Figure 2: Bcket Bxpe

!Note the only time a string mst be termmnated with
mama. All wer namas in HBS are ‘mill’ termnated.
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Available Operations: ver 3.0

4.1 Read

This operation reads the specified key val ue of a gi ven entity nunber. If successful, it
returns the key val ue through its wite socket.
The HBS reads the operation READ(the four-byte integer 1) fromits read sock
Next it reads the entity nunber (a four-byte integer) fromits read socket.
reads the key nunber (a four-byte integer). Next it reads the length of tl
be sent with the event (a four-byte integer). Next it reads that nan
the read socket. The READ operation then sends out the return
integer) on the HY's wite socket. Then if the return valu
351(Locked by other), it sends the length of the data (a f
socket. Next it sends that nany characters toits v

Figure 3: Bcket Fpectec

Fgure 4: Bcket Sert Gt by R



4.2 Write

This operation writes infornation to a specific key of a gi ven entity nunber.
The HBS reads the operation WRI'TE (the four- byte i nteger 2) fromits read socket.
Next it reads the entity nunber (a four-byte integer) fromits read socket. Next it reads
the key nunber (a four-byte integer). Next it reads fromthe read socket the lengt!
of the data to be witten in the node (a four-byte integer). Next it reads that
characters fromthe read socket. Next it reads the length of the nessage t
with the event (a four-byte integer). Next it reads that many characters
socket. The WRI'TE operation then sends out the return value (a fo

on the HEY s write socket.

Hgure 5: RPcket Bpected by Write

Hgure 6: Bcket Rturned by Wite



4.3 Create Node

This operation creates a newnode. If successful, it returns the IDnunber of the new y
created node. These node I1¥ are al vays even nunbered and are reused after del etion.
The HBS reads the operation (CREAIE NODE (the four-byte integer 5) fromits
read socket. Next it reads the length of the nessage to be sent with the event (a
four-byte integer). Next it reads that nmany characters fromthe read socket. 'The
(REATE NODE operation then sends out the return value (a four-byte integer) on
the HBS’ s write socket. If the returnvalue is equal to 0it sends the newentity nun
(a four-byte integer) toits wite socket.

Figure 7: Rcket Fxpected by Greate Node

Fgure 8: Rcket Sert Ot by GreatelNdde



4.4 Delete

This operation deletes the givenentity (node or 1ink). Dkletionwll fail for nodes if it
is linked with another node. Ikletionwill fail for links if its ‘Honl entitystill ;
toit. This operation ignores the fact that a node or link may be subscrib

the event nechani smor that a client nmay own a lock onit.

The HBS reads the operation DELEIE (the four-byte integer 6) f
socket. Next it reads the entity nunber (a four-byte integer) fro
Next it reads the length of the nessage to be sent with the ever
Next it reads that nany characters fromthe read socket. 1
sends out the return value (a four-byte integer) on the F

Figure 9: Bcket Fxpected by Del

Fgure 10: Rcket Returned by I2lete



4.5 Link

This operationis aremant fromthe original hyperbase. Anore conpl ete versionwll
be available in H85 2. 1. x. This operation will do one of two things. Frst, if the “ 1o’
entity nunber is a node, then alink will be created and the IDnunber of the new y

created link will be returned. Note that this link points to the gi ven node, but
node points to this link yet. 1o establish this connection, one woul d need tc
operation again in the followi ng context. If the ‘Kom entity nunbe:
the 16" entity nunber is a link, then this operation establishes
the two. That is, the node has as one of its outgoing links t
The HBS reads the operation LINK(the four-byte in
Next it reads the ‘ Froni entity nunber (afour-byte i
it reads the ‘o entity nunber (a four-byte int
the length of the nessage to be sent with
that nmany characters fromthe reac
return val ue (a four-byte integer
is equal to 01t sends the er
then a new Linkis cre:

returned.

Figure 12: Bcket S



4.6 Move Link

This operation changes the destination node for an existing link.
The HBS reads the operation MWELINK(the four-byte integer 8) fromits read
socket. Next it reads the Iinknunber (a four-byte integer) fromits read socket. Next
it reads the * 10’ Nde nunber (afour-byte integer) fromits read socket. Next it reads
the length of the nessage to be sent with the event (a four-byte integer). Next it re
that nany characters fromthe read socket. The MWME LINKoperation then senc
out the return val ue (a four-byte integer) on the H8S's write socket.

Fgure 13: Rcket Fxpected by Mwveli nk

Hgure 14: Rcket Rturned by Mweli nk
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4.7 Remove Link

This operation destroys the conceptual connection between a gi ven node and one of its
outgoing links. Note that no nodes or links are deleted. (ke Iklete for deleting nodes
and 11 nks.
The HBS reads the operation REMME LINK (the four-byte integer 9) fromits
read socket. Next it reads the Nde nunber (a four-byte integer) fromits read socket.
Next it reads the Iinknunber (a four-byte integer) fromits read socket. Next it read
the length of the nessage to be sent with the event (a four-byte integer). Next it
that nany characters fromthe read socket. The REMWNELI NKoperation then se
out the return val ue (a four-byte integer) on the H8S's write socket.

Fgure 15: Rcket Fpected by RMweli nk

Hgure 16: Bcket Rturned by Rmoveli nk
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4.8 Event

This operation allows the client to subscribe to a particul ar event invol ving an entity
and the operation on that entity at a gi ven key. Fach conbi nation of an event nust
be subscribed to separately. Iowever, it is possible to subscribe to nmass entitie:
operations or keys using the ° AL’ code represented by the nunber 0.
The HBS reads the operation EVENI (the four-byte integer 10) fromits
socket. Next it reads the entity nunber (afour-byte integer) fromits readso
it reads the operation nunber (a four-byte integer). Next it reads the
integer). Next it reads the length of the nessage to be sent with
byte integer). Next it reads that nany characters fromthe re

operation then sends out the return value (a four-byte int.
socket.

Figure 17: Rcket Fpected by Bert

Fgure 18: Rcket Rturned by Bert
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4.9 UnEvent

This operationallows the client tounsubscribe hinsel f froma particul ar event i nvol vi ng
an entity and the operation on that entity at a given key. The one restriction here is
that once a client subscribes to all nodes for any conbination of operation or key,
can only unsubscribe hinself fromall nodes. Uhsubscribing in this fashion
cause an error. [t will sinply be ignored.
The HBS reads the operation UNEVEND (the four-byte integer 11) fr
socket. Next it reads the entity nunber (afour-byte integer) fromits
it reads the operation nunber (a four-byte integer). Next it rea
integer). Next it reads the length of the nessage to be sent
integer). Next it reads that nany characters fromthe
operation then sends out the return value (a four- byt
socket.

Figure 19: Rcket Fxpected by U

F gure 20: Bcket Returned by thBert
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4,10 Show Event

This operation displays a list of clients subscribing to a particul ar event 1nvol ving an
entity and the operation on that entity at a gi ven key.
The HBS reads the operation SHOVEVENI (the four-byte integer 12) fromits
read socket. Next it reads the entity nunber (a four-byte integer) fromits read socket.
Next it reads the operation nunber (a four-byte integer). Next it reads the key nu
(an integer). Next it reads the length of the nessage to be sent with the
four-byte integer). Next it reads that nmany characters fromthe read
SHOWEMENT operation then sends out the return val ue (an integer) o
wite socket. Then if the return value is equal to 0 it sends the len
containing a list of users subscribed to the event (a four-byte
that many characters to the wite socket. Note that the.
nore nanes delimted by a newline character.

Figure 21: Bcket Fxpected by St

Figure 22: Rcket Sert Ot by ShovBert
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4.11 Lock

This operation allows the client to lock any writable key at the given entity. Chce a
client obtains a lock, no other client nmay performthe write operation on the locked
key.
The HBS reads the operation LOCK(the four-byte integer 13) fromits readsocket.
Next it reads the entity nunber (a four-byte integer) fromits read socket. Next it re:
the key nunber (a four-byte integer). Next it reads the length of the nessag
sent with the event (a four-byte integer). Next it reads that many char:
the read socket. The LAK operation then sends out the return val ue
integer) on the HBY' s write socket.

Figure 23: Rcket Fxpected by Tock

F gure 24: Bcket Rturned by Lock

15



4.12 UnLock

This operation allows the client to unlock a particul ar key at the gi ven entity.
The HBS reads the operation UINLOCK (the four-byte integer 14) fromits read
socket. Next it reads the entity nunber (afour-byte integer) fromits read socket. Next
it reads the key nunber (a four-byte integer). Next it reads the length of the nessage
to be sent with the event (a four-byte integer). Next it reads that nany chara
fromthe read socket. The INLOK operation then sends out the return val
four-byte integer) on the HB s write socket.

Figure 25: Rcket Fxpected by Uhlock

F gure 26: Rcket Returned by Uhlock
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4.13 Show Lock

This operation displays the client that currently holds a lock on a particul ar key at a
given entity.
The HBS reads the operation SHOMOK(the four- byte integer 15) fromits read
socket. Next it reads the entity nunber (afour-byte integer) fromits read socket. Next
it reads the key nunber (a four-byte integer). Next it reads the length of the nessage
to be sent with the event (a four-byte integer). Next it reads that nmany chara
fromthe read socket. The SHOWWLOKoperation then sends out the return v
(a four-byte integer) on the HBS s write socket. Thenit sends the length of t
nane or an error nessage (a four-byte integer) to the wite socket. Nex
nany characters to the wite socket.

Figure 27: Rcket Bpected by Showlock

Fogure 28: Bcket Sert Ot by Showlock
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4.14 Disconnect

This operation disconnects the client fromthe server process. In doing so, the client is
autonatically unsubscribed fromall events and all the client’s locks are released.
The HBS reads the operation DISCONNHCI (the four-byte integer 17) fromits
read socket. Next it reads the length of the nessage to be sent with the event
four-byte integer). Next it reads that nmany characters fromthe read sock
DISCONNECT operation then sends out the return val ue (a four-byte integer
HBY s write socket.

H gure 29: Rcket Fpected by Dscomnect

H gure 30: Bcket Rturned by Dsconnect
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4.15 Browse

This operation allows the client to obtain alist of all node or link II¥ currentlyin the
database. The client specifies the node type (data or 1ink) and a list of nodes or links
is returned respectively.
The HBS reads the operation BROWE (the four-byte integer 18) fromits re
socket. Next it reads the type of entity (a four-byte integer, 0 for Node, 1 for
Next it reads the length of the nessage to be sent with the event (a four- by
Next it reads that nany characters fromthe read socket. The BROWK
then sends out the return value (a four-byte integer) on the HBS's wri
if the return value is equal to 0 it sends the length of the string
integer). Next it sends that nany four-byte integers f
the write socket.

Fgure 31: Rcket Bpected by

F gure 32: Bcket Sert Gt by Bovse
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4,16 Shut Down Server

This operation allows a client to shut down the server. Ibwever, the server will only
shut down if the requesting client is the last client connected to the server or send an
error code if unsuccessful.
The HBS reads the operation SHIIDOW/( the four-byte i nteger 19) fromits read
socket. The SHUI' DOWN operation then sends out the return val ue on the HBS s
wite socket.

e This operationis a newaddition of version 2.0

F gure 33: Rcket Bxpected by ShitIdwn

F gure 34: Ricket Returned by ShutIdvwn
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4,17 Show Users

This operation returns the nunber of clients currently connected followed by a list of
nanes of those clients.
The HBS reads the operation SHOVUSERS (the four-byte integer 20) fromits
read socket. Next it reads the length of the nessage to be sent with the event (a four-
byte integer). Next it reads that nany characters fromthe read socket. The SHOW
USERS operation then sends out the return value (a four-byte integer) on the H8S's
wite socket. Next HBS sends the user count (a four-byte integer) toits wite soc
For each user, it sends the length of the user nane (a four-byte integer) and t
characters toits write socket.

e This operationis a newaddition of version 2.0

Figure 35: Bcket Fxpected by Showt$ers

F gure 36: Rcket Sert Ot by Showlders
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4.18 Append

This operation appends text to the data fieldin a given entity.
The HBS reads the operation APPEND (the four-byte integer 21) fromits read
socket. Next it reads the entity nunber (a four-byte integer) fromits read socket.
Next it reads fromthe read socket the length of the data to be appended to the node

(afour-byte integer). Next it reads that nany characters fromthe read socket. Next
reads the length of the nessage to be sent with the event (a four-byte integer).
reads that many characters fromthe read socket. The APPENDoperation the

out the return val ue (a four-byte integer) on the H8S's write socket.

e This operationis a newaddition of version 2.0

Figure 37: Racket Fxpected by Append

Figure 38: Bcket Returned by Append
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4.19 Create Node with Nane

This operation creates a new node and writes a given nane to the nane field. If
successful, it returns the even- nunbered IDof the newl y created node.
The HBS reads the operation (REAIE.INODE.WNAME (the four-byte integer
24) fromits read socket. Next it reads the length of the nane (a four-byte integer)
to be written to the nane field. 'Then it reads in that nany characters fromthe
read socket. Next it reads the length of the nessage to be sent with the event (a
four-byte integer). Next it read that many characters fromthe read socket. 'The
(REATE_NODE.WNAME operation then sends out the return value (a four-byte
integer) on the H&' s write socket. If the return value is equal to 0 it sends the new
entity nunber (a four-byte integer) toits wite socket.

H gure 39: Rcket Fxpected by GreateMNode W hNue

Hgure 40: Bcket Rturned by GreateMNddeW hM¥um
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4.20 Create Link with Nane

This operation creates a newlink, wites a gi ven nane to its nane fiel d and establishes
a connection withits ‘Koni node and its ‘1’ node. If successful, it returns the odd-
nunbered [ Dof the newl y created 11nk.
The HBS reads the operation CREAIELI NKWNAME (the four- byte i nteger 25)
fromits read socket. Next it reads the < Fronl entity nunber (a four-byte integer) from

its read socket. Next it reads the ‘1’ entity nunber (a four-byte integer) fromit
read socket. Next it reads the length of the nane (a four-byte integer) to be
to the nane fiel d. Next it reads that many characters fromthe read socket

reads the length of the nessage to be sent with the event (a four-byte
it reads that nany characters fromthe read socket. The CREAIE.II!
operation then sends out the return value (a four-byte integer) on th
socket. Thenif the return value is equal to 0 it sends the entity n

created link.

Fgure 41: Rcket Fpected by Greate Ii nk wth Nne

Hgure 42: Rcket Rturned by Greate Iink wth Mne

4.21 Mssage

This operation allows a client to send a nessage to all clients that have subscri
the events for the particul ar node and key.

The HBS reads the operation MESSAGE (the four-byte integer 26) froi

socket. Next it reads the entity nunber (a four-byte integer), the k

integer), the length of the nessage (a four-byte integer) and fi

bytes (the nessage) fromthe read socket. The HBS creates :
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sends it to all clients that have subscribed to events for the gi ven node and key. 'The
HBS returns OKthrough the write socket.

4,22 Connected

This operation tells the HBS to listen to other clients and end the special connect
node.
The HBS reads the operation CONNECIED (the four-byte integer 27) fromthe
read socket. It then reads in the length of the nessage (a four-byte integer) and that
nany bytes (the nessage) fromthe read socket. The HBS returns OKon the write
socket.

4.23 Create Node with Nane and Data

This operation creates a newnode, writes a gi ven nane to the nane fiel d and writes

the given data to the data fiel d. If successtful, it returns the even- nunbered I D of
newl y created node.

The HBS reads the operation (REAIE.NAVEDAIA (the four-byte integer 28)

fromits read socket. Next it reads the length of the nane (a four-byte integer)

written to the nane fiel d. Thenit reads in that nany characters fromthe reac

Next it reads the length of the data to be placed in the node (a four-1

Next it read that many characters fromthe read socket. Next it re

the nessage to be sent with the event (a four-byte integer). D

characters fromthe read socket. The CREAIE.NAMETAIA oper

out the return val ue (afour-byte integer) onthe HBS's write sock

is equal to 0it sends the newentity nunber (a four-byte i

4.24 Create Node with Nane, Data and

This operation creates a newnode, writes a gi ven nan
given data to the data fiel d and acquires the 1ock
returns the even- nunbered IDof the newly cr
The HBS reads the operation CREATE.NAMK
ger 29) fromits read socket. Next it reads the len
to be witten to the nane fiel d. Then it read
socket. Next it reads the length of the
integer). Next it read that nany cha
length of the nessage to be sent s
nany characters fromthe re.

then sends out the return value (a

acquires the lock on the data
entity nunber (a four- by



4.25 Delete Link

This operation del etes alink and renoves the reference to that 1ink fromthe data node
that points to the l1ink.
The HBS reads in the operation DFLEIELINK (the four-byte integer 31) from
the read socket. It then reads in the source node nunber (a four-byte integer), the
11 nk node nunber (a four-byte integer), the length of the nessage (a four-byte integer
then nessage length bytes (the nessage) fromthe read socket. The HBS sends out
return val ue (a four-byte integer) out the write socket.

4.26 Create a Link to a New Node

Thi s operation creates a newnode and then creates a newlink to that new
the supplied source node.

The HBS reads in the operation LINKNEWNODDE (the four-byte inte

fromthe read socket. It then read in the source node nunber (a four-by

the length of the newnode’s nane (a four-byte integer), that nany

node’ s nane), the length of the newlink’s nane (a four-byte intege

(the newlink’s nane), the length of the nessage (a four-byte i

bytes (the nessage) all fromthe read socket. The HBS sen

four-byte integer) out the wite socket. If the retur

successful ) then the HBS sends out the newlink

node ID(a four-byte integer) to the wite so

4.27 Wite and Unlock the No

This operation wites out to disk the fiel
unl ocks that fiel d of the node.

The HBS reads the operation WRI'TE

read socket. Next it reads the entityn

Next it reads the key nunber (a fc

the length of the data to be

that nany characters f1

be sent with the ew

the read socke

integer) on t



Events

(hce a client subscribes to FEvents, by using the EVENI operation, the HBS will
autonmatically send the client events. The HBS screens all activity in the Hyperbase
and sends the client all events that the client has subscribed to. The HBS sends the
events to the event socket for that client. The client then just has to read fromtl
socket to get the event. If the HBS sends nore than one event to the client, the e
just forma queue in the socket. 'The format of each event is as follows:
nane (a ‘null’ termnated string), the entity nunber on which the eve
four-byte integer), the operation nunber (a four-byte integer), f
operation occurred (a four-byte integer), the length of a nes
the nessage fromthe user who perforned the operation

Fgure 43: Bent Rcket sert out ]

6 Operations

Figure 44 1ist all possible (perations

7 Key Values

Figure 45 1ist all possible key val ues

8 Return Val ues

Figure 46 1ists all possible return val ue:



Operations

Operation Number ‘ Operation

| ‘ 0 | | All Qeratias (far use with Lock/Evert (ﬂy)“
1 Real
\ 2 | Write . |
\ 3 | Data. Nk Red (N fulyim erated) \
\ | 4 | Tata N Wite (Ni fuly irerarted) ‘ |
Credte Neb
[T |
[Tk |
| Moe ik \
dme Jirk \
to Rerts ‘
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‘ Key Values

‘ Key Value ‘ Meari ng

\ 0 | Al Is (for e vith lodyRat aly)

\ Ger 1ofired Iys for Tata Nds \
[T ] Gamny |
2 | Fat \
3 | N Iast Mifed Bte \
b Ist Mifed B \
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‘ Return \al ues

| Return Val ve | Mani ng

[0 [oy
\ 28 | Dred wite ot dlowd
\ o | Tk ford
6 | Gt we diales inliknok
‘ Gt we litk leys in dta ok ‘
rats in el ‘

]



Proposed Changes

o (reate an operation to enable/disable reuse of entity nunbers

o Alowstorage of binary infornation
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