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ABSTRACT

The Multi-Lingual and Multi-Model Database System (MDBS), at the Naval

Postgraduate School, is the only database system in which five different database model

interfaces operate on a single computer system. The purpose of the MDBS is to prove that

multiple database models can coexist and share data within a single computer system. The

MDBS provides a platform in which diverse database models can share data, via access to

other models' base data, stored in the MDBS common format. The problem was that a

Functional database model had not previously been implemented on the MDBS. The goal

of this thesis was to provide a Funct nal/DAPLEX interface for the MDBS.

The approach was to design and implement a set of programs to encapsulate the

Functional/DAPLEX language as introduced by D.W Shipman in 1981. It is imperative

that the interface maintain the look, feel and characteristics of the Functional data model.

The result is a set of programs, written in C, which implement a Functional/DAPLEX

interface, thus a sixth interface, for the MDBS. The programs parse DAPLEX data

definition language and data manipulation language constructs, convert them to an MDBS

common format, store the data with other models' base data and can reconvert MDBS

common data back to a Functional form.
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1. THE INTRODUCTION

A. THE MOTIVATION

The amount of data being stored by the United States military continues to grow. The

expansion is diverse in both format and content. The content of the data may range from

personnel records to supplies to representations of battles to methods of repair. The storage

medium used to retain the information is equally diverse utilizing paper, microfiche,

photographs, electronic media and very often only within the mind of an individual. The

current trend in information management is to store as much data as is possible,

electronically. Data stored in electronic format requires significantly less physical storage

space than its paper or plastic counterparts. What methods do we use to store the

information? Personnel records are often stored in a relational database format consisting

of fields and tuples. Supplies may be stored in a network database format witi pointers and

multi-valued attributes. Battle simulation information may be stored in an object oriented

format utilizing methods and inheritance. To store and retrieve the data effectively and

efficiently is the task of a database management system.

As each of the terms associated with its corresponding electronic format is varied so

are the computer languages used by the database management systems to process the

information. Each of the languages has its individual advantages based on its intended

usage. Many have been implemented for a long time and contain vast amounts of data. To

convert them to a newer and more efficient language would require substantial financial

and human resources. In this era of budget reductions and personnel drawdowns, neither is

readily available. The databases are normally segregated requiring diverse commands often

incomprehensible to other database languages (Hsia92a). This is similar to having an

economist and a physicist trying to discuss their area of expertise. While both may use

English, the terms and idioms used will probably not be understood by the other.

Significant amounts of time and money have been invested into the capabilities of these

systems as well as training the personnel to use them. Unfortunately the skills and



knowledge of one system do not normally transfer to those of another system. Not only is

this true of the human users, it is also true of the computer systems that must interact with

each other. This is the main problem of today's heterogeneous database storage. Since the

diverse models cannot communicate directly with each other, managers are required to

duplicate the data in multiple systems. There are other problems associated with this type

of approach to data management too, specifically, data redundancy (multiple space for

same data) and accuracy (ensuring updates are promulgated to every system). As a direct

result of the data redundancy and the lack of inter-model communications, data

inconsistencies are bound to occur, sometimes with disastrous results (Hsia92b).

B. THE BACKGROUND

There are different approaches to solving this problem. One method may be to

require the users to become proficient in all the languages necessary to access the data.

They would then have to put any interrelated data together via their own methods. This

would require a huge undertaking to train all current users as well as training each new user

in multiple languages. It does not solve the problem of inter-model communications, data

redundancy and inconsistent data. Another method could be to require all data to be in a

specific format so that the users would only be required to know one language. This method

would require a phenomenal amount of effort and programming to change over all data,

programs and retrain thc users to become proficient in this new database language. In

addition, as new database methods are developed, this same undertaking must be done to

use the new database model. In this time of military budget reductions and fiscal austerity,

it is probably not a viable option. Another option could be to allow the user to continue

operating as normal and let the computer do the required translations.

Allowing the computer to perform the translations would permit the users to continue

using the data language they are trained in and would require no changes to previously

written interface programs. The translations could be accomplished in one of two ways.

First keep the data in the native language format and let each language translate into and
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out of the other languages. The problem with this approach is the number of translation

routines grows at a rate of O(n2). With a very small number of database languages, this

could be an acceptable method. But how small? In a system with only two database

languages, to add a third language would require eight new translation routines (one in-

translation routine and one out-translation routine for each of the old languages to the new

language and then two in-translation and two out-translation routines for the new language

to the old languages). As with the user learning multiple languages, the data sharing and

intercommunications would be severely limited. For example, the computer would have to

know in advance what language each piece of data was stored in so that it could issue the

appropriate retrieval command (Hsia92a).

A second alternative is to use one common language for storage of the data and

provide one set of translators for each language. The disadvantages of this approach are the

requirement to initialy' translate all the current data into the storage data format and finding

a data model that is sufficiently robust to support such an undertaking. The advantages of

this approach are the initial translation is a one time requirement and the number of

translation routines required for any new language is two regardless of the number of other

languages already present. For any new language added to the system the operator must

design one in-translation routine and one out-translation routine from the new language to

the storage or kernel data language. The users are not required to learn any new language

constructs or requirements and previously written programs do not have to be modified to

allow access to any of the stored data. The required data storage area will be the sum of all

these individual computers placed into one computer system (Hsia9 1).

One database machine, known as the Multi-backend Database System (MDBS), is

at the Naval Postgraduate School's Laboratory for Database Systems Research. This

system which started development in the early 1980's (Hsia91), is fundamentally based

upon the Database Computer (DBC) as described in (Bane79). This system not only

addresses a solution to the problem of a multilingual and multimodel database systems, but

is also capable of processing large amounts of data efficiently through parallel processing

3



(Hall89). The MDBS system has shown that it is possible for these data languages to

coexist on a single system, interact compatibly, and even share data without data

duplication. The user can use whatever database language and format that is most

convenient or fits the situation. The database language can range from early models such

as hierarchical to modem languages such as object oriented data models. Efforts have been

undertaken to show that each of the major groups of database models can be implemented.

One rapidly growing database related field, not yet implemented on the MDBS, is Artificial

Intelligence or Al. A] programs often consist of many simple observations and facts linked

by a set of rules and stored as a large database of information. Common forms of Al

language constructs are analogous to the functional data model. In the functional data

model, the data are entered in a mathematical form similar to:

Ax) = y

where each of the variables, f, x and y, are not limited to solely numeric values and

functions. The name functional is misleading and constructs are more aptly associated with

mathematical relations than functions. In a function the value of x can be mapped to one

and only one value y. With the functional data model this is not the case. This can be

illustrated as follows. Suppose a user entered into the database the fact

son(Adam) = Cain

which is read as "dte son of Adam is Cain". It is also possible and correct to enter:

son(Adam) = Abel

or "the son of Adam is Abel". If a user were to query the system as to who is the son of

Adam, the response should be the set iCain, Abel). As a mathematical relation this is

acceptable, but as a mathematicalfunction it is not. Unfortunately the name relational data

4



model already exists and so the name functional data model is used for these type of

expressions.

The concept of an Al system is to gather information through experience and base

future queries and decisions based on previous inputs, very similar to the way most humans

make decisions. As with the human intelligence, Al requires the storage of huge amounts

of base data as well as the rules to follow in making intelligent choices. Applications of Al

are wide and varied. It is used in Abstract Object Recognition, Fuzzy Logic, Intelligent

Decision Making, Computer Aided Instruction, Expert Systems and many other areas. For

demonstration purposes, this research designed and implemented an Expert System model.

An Expert System is a program designed to allow the computer to act as an expert in a

specific area. Data is initially entered based on human expert observation and analysis.

Over time, through user inputs and feedback, the computer will be able to provide insight

and suggestions based on previous conditions and results. To make effective use of this

data, they must be stored and retrieved accurately, quickly and efficiently. This type of

storage and retrieval requirements are the purview of a database management system. The

system that best fills this void is the Naval Postgraduate School's MDBS.

C. THE OBJECTIVE

The objective of this thesis is to show that a functional data model interface can be

made compatible with the MDBS and the other data models implemented on it. We selected

a DAPLEX type data language based on the description by (Ship8 l) to implement the

functional data model in the MDBS (Lim86). Using a DAPLEX data language structure,

we will show that it is possible to construct an Al interface which does coexist and interact

with other data models on a single system. To demonstrate that it is compatible with the

MDBS kernel data language we selected some representative primitive language constructs

from which other more complex language constructs may be implemented. To this end we

have created a small model of an expert system which exercises the necessary language

functionality.
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II. THE MDBS SYSTEM

A. THE BACKGROUND AND DESIGN

Conceptually the requirements of the MDBS are two fold. The first essential

requirement is to create an environment in which multiple data languages can compatibly

coexist, and interact within a single computer operating system. Access to many different

database languages on a single computer is not uncommon. It is similar to finding different

word processing software on a single computer. What is unique in the MDBS is that the

different database languages are stored and maintained utilizing a single. common data

format (see Figure 1). The obvious advantage of such a system. is the reduction of

duplicated data throughout the various databases. This was previously necessitated by the

requirement to store the data, both base and meta data, in a format understandable by the

individual database languages. If the data are stored in the same format for all the languages

it should be relatively easy, regardless of the interface language used, to be able to retrieve

and present the data in manner consistent with the interface language. For example, within

the MDBS it is possible to create and input database information utilizing the hierarchical

language constructs. The behavior of the database and the transaction commands are all

consistent with the DL/I language of a hierarchical database. Another user can write

transactions, update the same hierarchical database arnd output any queries in a relational

format using SQL constructs. The second user merely needs to inform the MDBS at the

start of the session that the relational format is going to be used. As far as the first user is

concerned the database is a hierarchical data model while the second user is convinced that

the database is a relational data model. Programs do not have to be modified and users do

not have to be retrained.

The second central requirement of the MDBS is to be able to operate using very large

databases without significant performance degradation. If we are to integrate multiple

heterogeneous databases as proposed the amount of base data can become voluminous.

This feat is accomplished utilizing multiple off the shelf computer systems working in

6



A kernel database user A hierarchical database An object-oriented
user database userI II I

The ernl dta odelThehiearcicaldat moel 'heobject-oriented data

[aguge Jnefc nefc aalnug nefc

A kernelh E~ A hierarchia An objýect-orieined]
schema datab schema 7 database schema

AA! A A An

A functional hierarchical relational object-oriented
kernel database database database databasedatabase in the kernel in in the kernel in

kerneml hekene
Sform th enlform tekre

fortm form

A relational database schema A relational database schema 1
for the hierarchical database for the object-oriented database I

databse shemadatabase sheama]

The functional data model Theelto aldtmoeand DPLEX II Te relational data model
and DAPLEX an SL Inefc

interface and SQL interface

A functional AreLonal

database user database user

Figure 1 The Multimodel, Multilingual and Cross-Model Capability



parallel (see Figure 2). In the MDBS these are known as backend systems. The use of

Meta data disk
Base data disks

Tape Drive Paging disk

Meta data disk

Base data disks

-- Con~troller

Paging disk

Th Use 0

Meta data disk
Base data disks

Paging disk

Figure 2 The Multibackend Database Supercomputer (MDBS)

multiple backend systems accommodates the expansion of the databases by providing a

large physical repository in which to store the data (Meek93). Using off the shelf

technology ensures that the MDBS does not need a specialized computer system, while

keeping the cost down and the availability high. The parallel aspect of the backends

provides improved response and speed in data retrieval by having each system working

simultaneously and independently to complete the transaction (Hall89). Consequently, the
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base data can be distributed among the various backends, thereby minimizing the search

space of each individual backend system. As a transaction is generated, the query is

distributed to each of the backend systems. The query is then executed simultaneously on

each backend system and the information is passed via the network to the frontend

controller. One small draw back to the multi-backend system is the need to duplicate the

meta-data. However, when compared to the storage requirements for base data, the stora5

requirements for the meta-data is an order of magnitude smaller in a typical databa2.

application. This data are retrieved, processed and stored in a variety of formats.

Regardless of the system used, the amount of base data in the database system will

continue to grow. As the storage requirements near capacity, if no action is taken, the user

will note a degradation in response time and possibly the loss of critical data. The

traditional response for normal database management systems would be the purchase of a

new larger and, hopefully, faster computer system. The cost of purchasing such systems

and the resulting disruption while switching (not considering that it may require a new

database system) is substantial. Additionally, although it may be possible to purchase a

larger system it may not be possible to acquire a faster computer system. The results will

be a negligible increase in response time even though storage capacity is increased. For the

MDBS it is a relatively simple matter to improve response and/or capacity. The user needs

only to backup the current database (a normal undertaking in modern computer systems),

add another readily available backend system and then restore the database from the

backup. The system will automatically redistribute the base data during the restoration. The

results will be a significant increase in the overall response time and a quantum increase in

the storage capacity of the MDBS. The cost and disruption in the MDBS is minimal.

Previous studies have shown that doubling the number of backends can nearly double both

the speed and capacity of the MDBS (Hall89).

Another advantage of the MDBS multi-system set up is in communications. Again,

the MDBS makes use of no specialized equipment and is therefore more readily compatible

with changing technology. The frontend controller communicates with the backends via a

9



standald LAN setup. The LAN is supported by standard ethernet equipment employing

TCP/IP protocol with UDP for improved communications reliability. This is discussed in

greater detail in other documents (Watk93). The extensive use of off-the-shelf technology

makes the MDBS financially attractive when taking into account availability,

supportability, reliability and maintainability. These four areas traditionally account for the

lion's share of the cost of owning and operating any database system.

B. INTERPROCESS COMMUNICATIONS

Communication within the MDBS are preformed via the interaction of twelve

separate processes (see Figure 3). Six processes are used for the controller or frontend and

six for the database storage area or backend. The process names may not be indicative of

the functionality of the procedures contained. The names have other historical significance

and are retained in the interest of maintaining compatibility. The six controller processes

are controller get (CGET), controller put (CPUT), test interface (TI), request processing

(REQP), insert-information generation (1IG), and post processing (PP). The CPUT process

is responsible for the sending of messages across the network to the backend system

processes. The CGET process is responsible for the receipt of messages from the backend.

The TI process handles all the user interface processing. The TI which contains the

translation algorithms for each of the language interfaces, is responsible for interfacing

with the user and selecting the appropriate interface displays based on the users request. All

translations to and from the kernel language are performed within the TI. The REQP

process parses the kernel translated transactions ensuring the query is in a kernel acceptable

format and syntax before it is sent to the backend. The HG process assists with the setup

and distribution of the base data for the backends. The distribution is an integral function

when dealing with large databases to ensure improved retrieval performance from the

parallel processing completed by the backend systems. The PP process properly ensures a

consistent format for the data received from the backend. This data must again be provided

to and processed by the TI to enture the output is correct and in the user selected format.

10
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The six backend processes are backend get (BGET), backend put (BPUT), record

proessing (RECP), concurrency control (CC), directory management (DM), and disk

input/output (DIO). All six processes run independently on each backend machine

participating in MDBS. The BPUT and the BGET perform the same functions for the

backends as the CPUT and CGET, respectively, performed for the frontcend. The RECP

process is responsible for the processing of the data records. The CC process ensures data

(record) integrity is maintained during the processing of transactions. The data in this case

includes both the meta-data and the base data. To accomplish this for the base data the CC

must communicate with the RECP. The DM process and the DIO process are responsible

for the actual reading and writing of the data to the backend storage units. The DM handles

the meta-data and works with the meta-data disks only while the DIO performs similar

functions working only with the much larger base data and associated drives. The DIO

communicates only with the RECP.

The majority of our research dealt with the TI process. To add an additional module

to the MDBS, it is essential to understand the overall inter-process communications to

ensure the proper functionality of the data model. Each process has its own unique interface

requirements which, if not met, may result in failure of the whole system.

12



Ill. THE MODEL LANGUAGE INTERFACE

As stated earlier, in the MDBS the CNTRL section contains all the processes which

are necessary for the frontend system to establish an interface between the user and the data

which are stored in backend computers. The process with the CNTRL section which

contains the specific user interface commands is the Test Interface or TI. The TI is actually

a collection of multiple processes and programs compiled as libraries and then joined

together into a single entity. A portion of this collection of libraries are the specific

interpreters and translation routines for each of multiple languages compatible with MDBS.

The source code for each translator is located in the LANGIF/SRC subdirectory of the TI

directory.

A. STRUCTURE OF THE MODEL LANGUAGE INTERFACE

There are six subareas within SRC: The COM subdirectory which maintains some

common routines shared by all the interface languages, the SQL subdirectory for the

relational database model, the DML subdirectory for the network database model, the DLI

subdirectory for the hierarchical database model, the OBJ subdirectory for the object

oriented database model and the DAP subdirectory for functional database model. The

names are abbreviations for the data manipulation languages used for the individual

database models. Each subdirectory of a specific database model is further divided into an

allocation or ALLOC area, the language inteiface layer or LIL area, the kernel mapping

system or KMS area, the kernel controller or KC area and the kernel formatting system or

KFS area (Figure 4]. The purpose behind the division into the subareas of ALLOC, LIL,

KMS, KC and KFS is to facilitate software maintenance by dividing the programs into

functional areas (Meek93).

B. THE LANGUAGE INTERFACE LAYER SECTION

The ALLOC area cnntains the code for the allocation of memory for model specific

pointer types. Calls to the ALLOC area routinely are made from all the other areas within
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the module. Inter-model common pointers are contained in the COM directory. The LIL

area contains the code necessary for direct user interfaces and presentations with the

exception of the responses to database queries. These interfaces include asking the user for

the module to be used (i.e. attribute based, relational based, functional based, etc.). requests

for file name and obtaining queries from the user. What the user sees on the screen is

provided by the LIL, except for the actual database transaction response displays.

C. THE KERNEL MAPPING SYSTEM SECTION

The KMS is the heart of the database module (Kloe85). It is responsible for ensuring

the information passed from the LIL is semantically and syntactically correct, parsing of

the information, ensuring the data is consistent with previous inputs (e.g. the user cannot

declare a function for en entity that has not yet been declared), translation of the

information from the user input language to the kernel based language and passing the

translated information to the KC. Except during retrievals, the KMS receives replies from

M/LI

IJL. Language Interface Layer
KMS: Kernel Mapping System
KFS Kernel Formatting System
KC Kernel Controller
M/Ll: Model/Language Interface
KDS: Kernel Database System

Figure 4 The MDBS Model Interface Layer

the KC and passes the replies back to the LIL.

14



D. THE KERNEL CONTROLLER SECTION

The KC handles all interfaces to the backend system. It sends the kernel formatted

queries to the backend Kernel Data System (KDS) and ensures the responses from the KDS

have been processed without problem. If an error is detected in the backend the KDS passes

that information to the KC which will conduct the appropriate exception handling

procedures. During retrievals the KC places the KDS responses into the proper structures

and passes the data and control to the KFS.

E. THE KERNEL FORMATTING SECTION

The KFS is responsible for the receipt and acknowledgment of retrieved responses

from the backend via the KC. The data received are in a stream format. The KFS examines

the stream, determines whether the information is an attribute name or value, converts the

data into an acceptable format for the user selected database model and then displays it to

the user. Control is passed back to the LIL and the cycle is complete.

We have shown there are many similarities between the various database models.

With this commonality there are numerous structures and variables that are shared by all

the database models. These structures and variables are contained in the LANGIF

subdirectory in a file called LICOMMDATA.H (for Language Interface COMMon

DATA). The extensive use of union structures make it possible for each of the database

models to access othcr models base data. Two important types used by each module are the

current database info or CURR_DBINFO and the language interface info or LIINFO.

Both are unions defined in the LICOMMDATA.H.

F. COMMON USE STRUCTURES

CURRDBINFO is a structure consisting of the name of the user (CDIDBNAME),

a database node for the specific module (CDIDB), a group node (CDIGRP) which

indicates how the attributes for a particular module are grouped (e.g. relations for the

relational model), an attribute n~ode (CDIATTR) which indicates the name and type of

each attribute and an integer (CDI_DBTYPE) to indicate which model type is being
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accessed. The CDIDB is of type dbid_node, a union of database nodes, which provides a

union dbid node (
struct rel dbid node *dn_rel;
struct hie dbid node *dn hie;
struct net..dbid node Odn net;
struct dap dbid node *dn-dap;
struvt obj dbid node *dn-obj;)

Figure 5 Structure of MDBS dbidnode

pointer for a specific module database node depending on the value of CDI_DBTYPE. For

the functional data model, dn.dap is used and points to functional data model specif'ic

information [Figure 5]. Regardless of the model, each database node contains at a minimum

the name of the database, a pointer to the first group of attributes and a pointer to the next

database node. For this project this database node is the dapdbidnode [Figure 6]. The

specifics for the functional database node will be discussed later.

struct dap dbidnode {
char *dapdbname;
int number..ofentitys;
int number-of aliases;
int object counter;
dap dbentitynode *first entity;
dapdb-alias-node *first alias;
dapdbid node *next-db;)

Figure 6 Structure of dapdbidnode

The LI_INFO provides a common interface construction to facilitate the passing of

data and parameters throughout the procedures of each module by actually passing only the

one object. This structure contains a pointer to its appropriate CURRDB-INFO, pointers

to kernel language translation files, transaction files, response files, etc. As this is also a

union structure, each module has its own specific name and parts, but in general are of the

same construction. For the Functional database model, this corresponds to LIDAP and is

of type DAPJNFO. The constri'ct of DAPINFO, the names of the fields and the intended
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usage is indicated below [Figure 7]. The structure CURR_DBLNFO was previously

Dt = D PIF Data Use

curr-db.info dpi-curr db Current DB & structure in use

fileinfo dpi-file Transaction File Pointer/Info

traninfo dpidml_tran Individual transaction

traninfo dpi.abdltran Kernel language transaction

ddlinfo dpi-ddl-files I Kernel DDL files (.t and .d)

int dap-operation Current operation type

imt dap.-answer Current kernel response

int dap-error Error type indicator

int dap..buffcount Transaction buffer count

krns_info dpikmsdata KMS special data

kms_info dpijkfsdata KFS special data

temp_str_info dpi.kcdata I Linked list for KC

int dpi-subreq.stat Status of nested requests

tempstr_info dap-query1  Linked list for KFS

1 Indicates the item is a pointer type

Figure 7 Structure of dap-info

discussed. The FILEINFO type consists of a string to contain the file name and a pointer

to that file. The rest of the structured types are linked list structures. Each of the non-

primitive types (i.e. not int, char, etc.) within any of the structures is further defined within

LICOMMDATA.H.
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IV. THE LANGUAGE INTERFACE LAYER (LIL)

Once the user opts to use the functional data model by selecting f from the initial

Module Selection menu, Figure 8, program control is given to the Language Interface

Select an operation:

(a) - Execute the attribute-based/ABDL interface
(r) - Execute the relational/SQL interface

(h) - Execute the hierarchicalDL/I interface
(n) - Execute the network/CODASYL interface

(f) - Execute the functional/DAPLEX interface
(n) - Execute the Object-Oriented interface
(x) - Exit to the operating system

Select->f

Figure 8 Module Selection Menu

Layer (LIL). The principle function of the LIL is to act as the interface between the user,

the operating system and the MDBS. The LWL presents the interface menus, and accepts the

user inputs (normally single character selections) as the user navigates through the

functional data model.

The first functional data model menu encountered is the Database Selection menu,

Enter type of operation desired
(1) - load new database
(p) - process existing database
(x) - return to the MLDS/MDBS system menu

Figure 9 Database Selection Menu

Figure 9. The user can define a new database name (selection 1), access a previously named

database (selection p) or return to the Module Selection menu (selection x). If I is selected

the user is prompted for a unique name for the database. This name is used extensively

throughout the frontend and backend as a means of identifying database specific files. The

name of the database is case sensitive.
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Once a unique name is provided, the next menu permits the user to designate a file or

the terminal as the input source for defining the schemata for the database. If a file Is to

provide the definition, the LIL assumes the named file is in the UserFiles directory. If the

user decides to input the schemata from the terminal, a blank screen is provided and the

entered data are placed in a temporary file which is then read the same as if the file source

was selected. The format for the schema creation statements can be one of the following:

1. DECLARE entity ENTITY
2. DEFINE function(entity) = primitive data type
3. DEFINE function(entityl) = entity2
4. DEFINE funclion J(entiry]) = INVERSE OF function2(entiry2)
5. DEFINE function ](entityl) = function2(entity2)

The reading and parsing of these transactions will be discussed in detail in a later chapter

on the Kernel Mapping System (KMS). Once the new database schema has been accepted

the LIL redisplays the Database Selection menu. The user would next select the p option.

Once the metadata is defined, written to the metafiles and copied to the backends, by

the KMS, the user is presented with the Functional Model LIL Interface menu shown in

Enter your choice
(d) - display schema
(m) - mass load from a data file
(s) - send data to a file for mass load

(f) - read in a group of queries from a file
(t) - read in queries from the terminal
(x) - return to previous menu

Figure 10 Functional Model LIL Interface Menu

Figure 10. Selection d will cause the LIL to display a textural representation of the

metadata, ertered in the previous step, on the screen. A sample, based on the data used in

Appendix A, is shown in Figure 11. Selection m (mass load) allows.the user to enter a large

amount of data quickly and easily. The user will be prompted for the name of the file which

contains the mass load data. The system expects the mass load file to be located in the

UserFiles directory. The format of the DAPLEX mass load file is slightly different from the

other MDBS modules. In our module the data are laid out in a format that more closely

resembles the expected format of the ABDL used for data storage in the backends. As will
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D•tabase Name: MAINT

Entity: MALFUNCTION
ROOT(MALFUNCTION) - EQUIPMENT
INDICATION(MALFUNCTION) - INOPERATIVE
DISCREPANCY(MALFUNCTION) = STRING

Entity: INOPERATIVE
DLAGNOSIS(INOPERATIVE) = MALFUNCTION
WRA(INOPERATIVE) = EQUIPMENT
PROBLEM(INOPERATIVE) - STRING

Entity: EQUIPMENT
NUMBER(EQUIPMENT) = STRING
NAME(EQUIPMENT) = STRING

Figure 11 Sample DAPLEX Schema Display

be discussed later in this document, many of the functions maintain their relations via user

transparent intermediate relations, referred to as pointer entities. To ensure the functions are

correctly maintained, these pointer entities must be included in the mass load. Other MDBS

interface modules do not depend on this mechanism. Also, the mass load for other modules

assumes the order of the attribute values exactly matches the order the attribute names were

entered in the schema. The DAPLEX mass load makes no such assumptions and each line

of data in the file can be entered in any order. We feel this is a much more flexible entry

format and can be readily applied to fit any of the other MDBS interface modules. Lastly,

the DAPLEX mass load format meshes with an option, which is not available in any other

interface module. This new option is the selection s which sends all the current base data

from this database to a user designated file in the UserFiles directory. This is especially

useful in the current MDBS configuration since the data are kept in non permanent backend

storage and changes are made which the user wishes to maintain after the MDBS is

shutdown. The mass dump also provides a quick method for creating a mass load file,

without worrying about the correct format.

The next two optionsf and t, permit the user to enter a set of DAPLEX queries. If the

f option is selected the user is prompted for the name of a previously created file of queries.

The file is expected to be located in the UserFiles directory. If the t option is selected the
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user is presented with a blank screen to enter the desired queries. These queries are saved

to a temporary file and then processed in the same manner as if the f option had been

selected. Once the queries have been read, the LIL displays the queries with numeric

indexes. The user is then presented with the Query Selection menu. The last selection in the

LIL Interface menu is x and it's selection will return the user to the Database Selection

menu.

The last menu in the functional model LIL is the query selection menu, Figure 12.

Pick the number or letter of the action desired
(num) - execute one of the preceding queries
(d) - redisplay the list of queries
(x) - return to the previous menu

Figure 12 Query Selection Menu

Entering one of the numbers corresponding to the queries listed prior to this menu, will

cause that query to be processed by the KMS. :,o validity checks of the queries either

syntactically or semantically are done until proce .: -ng begins by the KMS. In the functional

module, the LIL redisplays the query in case the original display has scrolled off the screen.

Entering a d will redisplay the queries with their numeric indices. The Query Selection

menu is redisplayed following either of the two previous menu selections. The last selection

x will return the user to the Functional Model LIL Interface menu.
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V. THE KERNEL MAPPING SYSTEM (KMS)

Contained within the Kernel Mapping System (KMS) is the DAPLEX Parser Module.

The DAPLEX Parser Module converts the user's DAPLEX Query language constructs into

equivalent Attribute-Based Data Language (ABDL) statements. The new ABDL constructs

are made available to other modules by appending them into the structure dapinfo. The

control and dap-info are then passed to the backend data manager via the Kernel Controller

(KC).

The DAPLEX statements can be subdivided into two types: Data Definition Language

(DDL) statements and the Data Manipulation Language (DML) statements. The DDL

statements define the functional database schema and instructs the backend how the data

will be stored. The DML permits the user to conduct other basic database functions such as

the insertion and retrieval of the base data.

A. THE DATA DEFINITION LANGUAGE PARSER (DDLP)

The Data Definition Language Parser (DDLP) reads DAPLEX DDL constructs from

a file or as queries entered through the terminal. From the DDL constructs the parser

generates dap-info pointer information and creates two metadata files that are used by the

MDBS to establish and maintain a database. As the DDLP reads and translates the

DAPLEX schema constructs, it stores the information about the database (entities, entity

types, attributes and attribute types, etc.) in the dapdbid_node (see Figure 13). This node

contains the schema information necessary to create the database template and descriptor

files. It also used during the processing of DDL and DML statements to ensure their

semantic and syntactic correctness.

The pointer dap-id-name points to the user entered name of the database. This name

is used by the MDBS in the confirmation of numerous files and pointers required for the

database created by DDLP as weUl as database verification for the backend processes. The

next three data structures are integers. The first two, number_of_entitys and
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char* dap jndbjiame
int number..ofentitys

int number.ofaliases
int object,.counter

dapdb-entitynode* firstentity
dapydb.alias node* first-alias

dap.dbd...idnode* nex..db

Figure 13 Structure of dapdbidnode

number_of~aliases, are used to store the current count of entities and aliases within the

schema. The third integer, objectcounter, is used to track the number of entity instances

created by the user. As a new instance of each entity is created, it is assigned a unique

identifier which the program generates. The last used entity identification value is stored in

objecLcounter. Entity identification numbers will be discussed in more detail later. The

next three structures are pointers, which as their name suggests point to, respectively, the

first entity, the first alias and the next DAPLEX database for the current DAPLEX

database.

The Data Definition Parser searches for one of two key words, DEFINE and

DECLARE, as precursors to possible DAPLEX DDL statements. "DECLARE" precedes a

DAPLEX entity creation statement while "DEFINE" is used prior to function, alias and

inverse descriptions. The DAPLEX DDL statements must be in one of the following five

forms:

1. DECLARE entity ENTITY
2. DEFINE function(entity) = primitive data type
3. DEFINE fuaciion(entityl) = enity2
4. DEFINE function ](enityl) = INVERSE OFfinction2(entiry2)
5. DEFINE function ](entityl) = function2(entiry2)
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I. DECLARE en#it ENTITY

The simplest form of DDL statement is DECLARE entity ENTITY. When this

statement form is encountered, the name of the new entity is compared against the entity

names already entered by previous DECLARE statements. If the name already exist the

construct is rejected, an appropriate error message is displayed and the processing stops.

Our DAPLEX data model and the MDBS do not allow for duplicate entity names. If the

new entity name is unique a dap.idb.entityjnode is created and appended to the linked list

of entities indicated by the pointer, first-entity within the dap dbidnode. The new entity's

char* dap_entity_name
char* dap-entity-addr
char dap...entitytype
int number-of-attribs

dapdbattribnode* firstattrib

dap_db_entity_node* nextenti

Figure 14 Structure of dap.db_.cntitynode

data structure can be seen in Figure 14.

The entity name, in capital letters, is copied into a character string pointed to by

dap-entity-name. The dap..entity-addr contains the actual name, in ABDL format, that

will stored as part of the database schema. In its current configuration, the MDBS only

allows strings of sixteen characters or less. Therefore, if the length of any string is more

than sixteen characters the DAPLEX module will truncate it prior to storage. In the case of

the entity name it is stored in a location pointed to by dap.entity-addr. The dap._entityaddr

is in the standard ABDL attribute value format with the first letter capitalized and all other

letters in lower case. This is also true of the name of the templates as stored in the backend.

In reality, they are values of the attribute name TEMPLATE. Later, as functions (attributes)

are added to the entity, the number-of-..attrib will be incremented. The structure first_attrib

is a pointer to the first of a linked list of attribute nodes.
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Each time a new entity is declared, an identfcation attribute is automatically

added. The attribute name assigned to the identification attribute is created using the first

four letters of the entity name concatenated with a "QQ". This attribute is essential when

mapping entities to other entities and ensures the uniqueness of each instance. The final

element of the entity node, next-entity, is the pointer to the next entity within the current

database. Once the data fields for the dapdbentity-.node are filled, it is added to the linked

fist in dap.dbid-node and the database node's number_of_entitys variable is incremented.

Once an entity has been created other functions (attributes) can be assigned to the entity.

2. DEFINE fJnction(entity) = primitive data type

The statement DEFINE function(entity) = primitives data type creates a simple

function (attribute) for the entity name found within the parentheses. An entity with several

simple functions can be construed as a relation with an attribute for each defined function.

Within this paper we will use the two terms interchangeably.

This DEFINE statement is parsed leaving three tokens, function. entity and

primitive data type. The DDLP first checks the dapdbidnode's linked list of entities

(first-entity) until the entity name is found or the end of the list is encountered. An entity

must already be declared before any functions can be assigned to it. If no such entity is

located, an appropriate error message is displayed and the parsing/schema-creation process

stops. If the entity node is found, the parser compares the function name to other existing

attribute nodes assigned to that entity. If the eritity does not have an attribute node with this

name, a new attribute node will be created and appended to the list. The attribute node data

structure can be seen in Figure 15.

char* dap.attrib-name

char* dap- attribaddr

char dap-attribtype

dapdb_attrib._node* next..attribi

Figure 15 Attribute Node Structure

25



The function name found in the DEFINE construct is stored in a location pointed

to by dap-attrib-name. The dap.attrib.addr points to the storage area which contains the

first sixteen characters of the function name. This address represents the actual value used

in the metadata. The primitive data type which follows the equal sign must be STRING.

CHARACTER, INTEGER or FLOAT. The first letter of these data types will be stored in

dap.attrib.type. The characters "E",'A" or "G" corresponding to entity, alias and

composite function, respectively, can also be stored in the dap-atribjype. These will be

discussed in later forms of the DEFINE statement. A short example may clarify some

points of confusion.

(1) DECLARE equipment ENTITY

(2) DEFINE name(equipment) = STRING

(3) DEFINE the-purchase-year(Equipment) = INTEGER

Figure 16 Representative DDL Constructs

The last DEFINE construct, Figure 16(3), can be interpreted as: "When the

function THEJURCHASEYEAR is applied to the entity EQUIPMENT it will yield an

integer number." The entity name is stored as EQUIPMENT, while the entity address is

stored as Equipment. The string THEPURCHASEYEAR is stored as the attribute name

and THEPURCHASEYEA as the attribute address. The DAPLEX data model allows for

function overloading or polymorphic functions. As long the input parameter, in this case

the entity, is different, the functions can utilize the same name.

3. DEFINE fincton(entityl) = entity2

The statement DEFINEfunction(entityl) = entity2 is a more complex definition

of a function. In this case, the function maps one entity io another. Once DDLP verifies that

entity] and entiy2 have been defined it creates a new attribute node with an attribute name

fimsction. The new attribute node's dap.attribute type is assigned the character "E", which

identifies it as an entity type attribute.
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Unfortunately, when using the ABDL of the MDBS, there is no easy method of

storing pointers to entities. To accomplish the necessary mapping, we chose to create an

intermediate entity, henceforth referred to as a pointer entity. Remember that each entity

instance has a unique identifier assigned as an attribute, the name of this identifier

consisting of the first four letters of the entity name with a "QQ" appended, (e.g. the entity

equipment in Figure 16(1) will have an identification attribute called "EQUIQQ".) When

a set of base data is entered into the database to create a new instance of the entity,

equipment, the object-counter in the dapdbid_node is used to produce a unique

identification number for the new instance. The object_counter is then incremented to

ensure each instance has a unique identification number.

When a pointer entity is created its name is formed by the concatenation of the

three tokens: function, entityl and entity2 separated by an underscore and, if necessary,

truncated to a maximum of sixteen characters. The only attributes types in this entity will

be identification attributes, its own and those entities it maps. As with all entities, the first

attribute is automatically generated at the time of creation of the entity type. The other two

attributes identify the entity instances which are to be mapped from one to another. For

example the statement, DEFINE indication(malfunction) = inoperative, would produce a

new entity type named "indicationmalfunctioninoperative" with attributes INDIQQ,

MALFQQ and INOPQQ. When mapping from the entity "malfunction" to the entity

"inoperative", the object number assigned to each instance entered is copied into the

identification attributes in the pointer entity (see Figure 17). The instances are now

connected.

4. DEFINE funcdonl(entityl) , INVERSE OF function2(entity 2)

With the DEFINE fwnctionl(entityl) = INVERSE OF function2(entity 2)

statement the DDLP must ensure that entity), entity2 and function2 have been previously

declared. In addition function2 must already have been defined as an attribute of entity2.
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Equipment Malfunction

Indication-malf

X3 2L3 ] n tY3]

X3 Y5Y0

0 Yn

X3 Y3

Figure 17 Entity to Entity Mapping

Function] must be a new attribute of entity]. An appropriate error message will be output

if any of the above conditions are violated and the processing of the schema will cease.

Another advantage of using the pointer entity type of data structure is that it

contains all the information necessary to instantly implement an inverse function. No

additional data structures need to be created. However, when creating an inverse function

an attribute node and an alias node are created and the new attribute node is assigned to

entity]. The attrib.type of the attribute node is assigned the character "A" indicating that it

corresponds to an alias. The newly created alias node data structure can be seen in Figure

char* dapaliasnewname
char* dapalias_old_name

char* dap-alias-entl
char* dap-alias-ent2

dapjdb-alias-node* next.ahas

Figure.18 Structure of dapaliasnode
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18. Entity) and function] are stored in dap-aliasentl and dap-aliasnewname

respectively. Dap-alias-ent2 and dap-alias.old name point to the storage location of

copies of entity2 and function2, respectively.

Once designated as an alias the new name can be used in data manipulation

statements in place of the actual entity and function name. No actual data or data storage

needs to be allocated in the backend for an alias. If data associated with the alias are to be

stored in the backend they are stored based on the original entity and function name.

S. DEFINE finctionl(entityl) -finction 2(entity 2)

The final DDL construct, DEFINEfunction) (entity)) =function2 (entity2), allows

for another definition of an alias. This alias is nothing more than another name for the same

entity. Once the parser verifies that entity2 and function2 exist, the alias function name,

function), is stored in a iocation pointed to by dap-aliasnew_name. The entity node.

entity] is identified by dap._alaisentl. While the predefined entity2 and function name are

in locations pointed to by dap.alias,.ent2 and dap-alias-oldname respectively.

Once all the DDL constructs are read and processed, the DAPLEX Data module

must create the two metadata files. The first metadata file is the database template file. This

file contains information about the number of templates and their names, as well as the

number of attributes and their names and types [see Figure 19]. The system name for this

file is constructed by appending a ".t" to the end of the database name (e.g. MAINT.t). The

location of this file is expected to be in u/mdbs/UserFiles.

The second metadata file is the database descriptor file. This file contains the

name of the database and all its templates [see Figure 20]. There is also instructional

information on how the backend is to divide the data into equivalent classes. In Figure 20,

the letter b following TEMP indicates the values listed below it are distinct, unique values.

This means the values that TEMP contains, at the time of the insert, will determine where

the data are stored. The system name for the file is determined combining the database

name with an extension of "." (e.g. MAINT.d). The Database Template file and the
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MAINT
6
3
Malfunction
TEMP s
DISCREPANCY s
MALFQQ i
4
Wra-inoperative
TEMP s
EQUIQQ i
INOPQQ i
WRA_QQ i

4
Equipment
TEMP s
NUMBER s
NAME s
EQUIQQ i

Figure 19 Sample Database Template File MAINT.t

MAINT
TEMP b s

Root_malfunctio
Indication_malf
Malfunction
Wrainoperative
Inoperative
Equipment

$

Figure 20 Sample Database Descriptor File

Database Descriptor file represent all the metadata required by the MDBS. Once these files

have been created and copied to the backend metadata disks the base data can be entered,

manipulated and retrieved.
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B. THE DATA MANIPULATION LANGUAGE PARSER (DMLP)

Data Manipulation Language statements are those statements used to enter, retrieve

and delete the base data. DML statements obviously can be processed only after the schema

has been defined via the DDL statements and the metadata has been copied to the backend

disks. The DAPLEX DML statements implemented for our model are:

1. The "FOR" statement that allows base data to be entered,.
2. The "RETRIEVE" statement for recalling and displaying the base data
3. The "DELETE" statement which removes the previously entered base data.

The complexity of general DML statements make it infeasible to give a generic example

for each of the above type statements.

The DMLP parses and translates all DML statements utilizing the same algorithm.

The DAPLEX query begins with one of the three keywords, listed above, followed by an

entity name and /or function name. The rest of the query consists of statements and clauses

that qualify and quantify the data to be entered for the specified entity. The DMLP verifies

syntactically and translates the request into an equivalent ABDL statement. A single

DAPLEX statement may result in numerous ABDL statements being promulgated. The

translated ABDL statements are loaded into the structure dap-info data, the appropriate

operation indicators are set and then control is passed to the KC. The KC is responsible for

the execution of the generated ABDL statements. The DML statements are d".,cussed in

more detail in the following sections.

1. FOR

The "FOR" statement allows the user of the DAPLEX model to enter and update

the base data for the previously defined schema. In other words, these statements are used

to set the values a function returns when it is applied to an entity. The "FOR" instruction

has two general formats.
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a. FOR with NEW Modifier

The FOR statement with a NEW modifier requires the DAPLEX module to

create a new instance of the entity. The user must provide the base data for each of the

entity's functions in the other statements following. A generic form of the FOR statement

with the a NEW modifier is demonstrated in Figure 2).

FOR NEW entity name
BEGIN

LET function I (entity) = literal I
LET function2(entity) = literal2

*0O

LET function k(entity) = entity 2
SUCH THAT function m (entity 2) = literal m

6000

LET function n(entity) = literal n
END

Figure 21 DAPLEX FOR Statement with NEW Modifier

Anytime the DMLP encounters the key word FOR, it begins to accumulate

the information necessary to create an ABDL INSERT statement. The entity name in the

first line is the template attribute value of where the base data will be stored in the backend.

The entity name found in the LET statements must be the same as the first occurrence

(exceptions occur if it encounters a SUCH THAT clause). In our model and in the MDBS,

multiple entities with a single INSERT statement are not allowed. FOR statements may

result in multiple ABDL INSERT statements, but they must be passed individually to the

backend. The key word, BEGIN, is used to mark the start of a block of LET and SUCH

THAT statements which contain other amplifying information for the entity.

As the DMLP parses each individual LET clause it verifies that the function

has been declared and is associated with the appropriate entity. Next the parser checks to

see that the base data following the equal sign is of the correct data type, previously defined

for the function. For example, given a DAPLEX FOR query, as written in Figure 22, the

primitive data type of the function problemnumber in line (4) must be of type "I"

(i.e. integer). If the function probleminumber had been defined as any other primitive data
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(1) FOR NEW inoperative
(2) BEGIN
(3) LET problem(inoperative) = "'UHF_No_Receive"
(4) LET problem number(inoperative) = 27
(5) LET wra(inoperative) = equipment
(6) SUCH THAT number(equipment) = "ARC-5 1"
(7) END

Figure 22 DAPLEX FOR Query Example

type, an appropriate error message will be output. Once verification is complete, (i.e. the

function name and base data type are legitimate and matching), the parser adds the

appropriate ABDL addresses, from the corresponding dap.dbidnode entity and attribute

nodes, along with the base data values, as specified, to a linked list.

The LET clause followed by SUCH THAT does not add data to the new

entity ir.,-tance. Rather, it instantiates a pointer entity mapping the new instance to the other

entity. The LET/SUC'H THAT combination indicates an entity to entity relationship (see

Figure 17). The DMLP first retrieves the base data then generates the INSERT necessary

to establish the mapping between the two entities. Therefore a separate ABDL RETRIEVE

and INSERT statement will be generated in addition to the INSERT generated for the new

entity instance. Using the example in Figure 22 and assuming the object_counter is set to

52, we could expect the following ABDL statements:

(RETRIEVE ((TEMPIEquipment)and(NUMBER=Arc-5 1))(EQUIQQ) by EQUIQQJ
[INSERT <TEMP, Wrajnoperative><EQUIQQ, 10><INOPQQ,52><WRAQQ,52>j.
[INSERT<TEMP,Inoperative><PROBLEM.Uhfnorx><PROBLEM_NUMBER.27><INOPQQ.52>I

The value of 10, for the EQUIQQ, would have been a result of the initial retrieve statement.

The DMLP obtains the identification number via calls to a subroutine which

executes a modified retrieval, or as it is named in the DAPLEX module a

shorttermretrieve. Normally, when an ABDL RETRIEVE statement is executed, control

is ultimately passed to the Kernel Formatting System which is responsible for outputting

the retrieved data onto the terminal screen. The short termretrieve subroutine, however,

executes the statement and places the retrieved identification attributes into a linked list but

does not pass control to the KFS.
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The parser continues processing the LET clauses until the keyword END is

found. The user must include a LET clause for every function associated with the entity,

except the user transparent identification attribute. The current object_count found in

dapinfo will be appropriately assigned to the identification attribute and incremented by

the parser. If every function for an entity is not included the MDBS backend will reject the

INSERT statement.

All necessary information has been assembled to generate the ABDL

INSERT statement. The function name and base data were stored in a linked list as the LET

clauses were processed. Combining this data with the entity name and identification

attributes, it is straight forward to create the remainder of the ABDL INSERT transactions.

This list, now consisting of only INSERT statements, is then placed in the dap-info

structure and passed to the KC for further execution.

b. FOR without the NEW Modifier

This form of the DAPLEX FOR statement allows the user to map data from

one entity to another without establishing a new entity instance. The main difference

between transactions without the NEW modifier as opposed to with the modifier, is that

there is no new base data to be entered. All the statements in the block following begin must

be LET/SUCH THAT clauses. As with the example from Figure 22, numerous RETRIEVE

statements will be initially generated to obtain the necessary entity identification numbers

to establish the relationship mapping. The INSERT statements which result, will be only

for storing data in the pointer_entities. Another difference is there will be a LET/SUCH

THAT statement which includes the initial target entity (e.g. inoperative in Figure 22).

2. RETRIEVE

The DAPLEX and ABDL languages use the same keyword to denote the return

of data from the database although the format of the two RETRIEVE statements are quite
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different. This DAPLEX statement allows the user to see the results of applying a function

to an entity. Three forms of the RETRIEVE statement were implemented into our model.

a. RETRIEVE functionl(entityl) and... and function n (enity])

This is the simplest RETRIEVE form. When the function is applied to the

entity all values are returned. After identifying the keyword RETRIEVE the DMLP

processes the first function and entity name. It checks the names against the list of valid

entity and attribute names to verify that they have been defined within the schema. If the

next token is "and" the DMLP validates the second set of names, and so on. The entity

names must be the same or the DAPLEX RETRIEVE statement is rejected and processing

of the query ends. The function names are concatenated together separated by a .,". These

steps are repeated for each "'and" clause until the end of the query.

Once the end of query has been reached the DMLP can assemble the ABDL

RETRIEVE statement. It has retained the entity name and the concatenated list of function

names. A copy of the first function name in the list is inserted into the required BY clause

of the statement (the backend parser will fault without a BY clause). The final ABDL

statement will look like:

[RETRIEVE(TEMP=entity) (function 1, function2, ....function n) BY function I]

This RETRIEVE statement is loaded into the dap-info data structure, the

appropriate operation is set and the control of the program is passed to the KC for

execution. The data are returned to the KFS which outputs the results to the screen for the

user.

b. RETRIEVE with Simple SUCH THAT Clause

This type of RETRIEVE allows the user to tailor the specification to retrieve

the data required. The user can input the condition on what data are to be retrieved. The

simplest form of the SUCH THAT clause can be see in Figure 23.

The DMLP processes the first line of the query as described in the preceding

section. After verifying that all the function and entity names have been properly defined,
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1) RETRIEVE function I(entityl) and function2(entity ) .......
2) SUCH THAT function x(entityl) = literal

Figure 23 DAPLEX RETRIEVE with Simple SUCH THAT Clause

it concatenates the function names in the first line, separated by commas, to form the list of

attribute names to be retrieved. When a SUCH THAT clause is encountered, the parser will

begin to create an ABDL RETRIEVE COMMON statement instead of the standard

RETRIEVE. Figure 24 displays the format of an ABDL RETRIEVE COMMON statement.

1) RETRIEVE (TEMP=entityl ) (functionI, function2,....)
2) COMMON(identification attribute, identification attribute)
3) RETRIEVE(TEMP=entityl) and (function x = literal) (identification attribute))

Figure 24 ABDL RETRIEVE COMMON Statement

The first line of Figure 23 is translated to create the first line in Figure 24.

The statement immediately following the keywords SUCH THAT (i.e. line2 in Figure 23)

form the final line of the RETRIEVE COMMON. The second line of Figure 24 specifies

which attributes link the two templates together, for this simple case the same template. In

almost all of the DAPLEX RETRIEVE COMMON statements it will be the identification

attribute which will link the two templates. This more complex ABDL RETRIEVE

COMMON statement used for this particular retrieve could have been replaced with a

simple RETRIEVE, but it would have required a separate set of procedures to generate the

transaction and the results would still be the same. The generated ABDL statement is

loaded into the dap-info data structure, the operation is set to reflect RETRIEVE

COMMON and control is passed to the KC.

c. RETRIEVE Statement with Compound SUCH THAT Clause.

A DAPLEX RETRIEVE statement with a compound statement following

the SUCH THAT clause can be seen in Figure 25. As usual, the DMLP first verifies that

all functions and entities have been previously defined in the schema. For this query to
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RETIREVE function I (entity 1) and function2(entity 1) .......
SUCH THAT function x(entity2) = entity3 AND
function (entity4) = literal

Figure 25 DAPLEX RETRIEVE with Complex SUCH THAT Clause

make any logical sense, entityl must to be related to some part of the SUCH THAT clause.

Therefore one of the following two sets of conditions must be true:

a) entity I = entity2 and entity3 = entity4
or

b) entity I - entity3 and entity2 = entity4

If not the query will be rejected. As with the previous retrieve type, a RETRIEVE

COMMON is generated for each SUCH THAT clause. The retrieved attribute type will be

an identification attribute, based on the conditional data statement which follows AND.

Once the set of identification attributes is retrieved, the DMLP creates a disjunctive ABDL

RETRIEVE utilizing those identification attributes. We will use Figure 26 for an example.

Retrieve problem(inoperative)
SUCH THAT
indication(malfunction) = inoperative AND
discrepancy(malfunction) = "Generator_Inop"

Figure 26 Complex RETRIEVE Example

In this example, the final goal is to retrieve a set of strings corresponding to the attribute

problem. To start the DMLP will generate a RETRIEVE COMMON statement which will

obtain the INOPQQ from the template lndication-malf. The actual statement would be

similar to:

[RETRIEVE ((TEMPaMalfunction) and (DISCREPANCY = Generatorinop)) (MALFQQ)
COMMON (MALFQQNM4ALFQQ)
RETRIEVE (TEMP-Indicationrnmal(INOPQQ)]

Within our sample database (see Appendix A), this transaction would retrieve a set of three

INOPQQ numbers corresponding to the three pieces of equipment that will have problems

if the generator does not work. Utilizing this set of numbers, the DMLP will next generate

a disjunctive retrieve similar to the following (assuming the three retrieved INOPQQ

values are 3, 6, 8):
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REMVI (C7MPa.mperfive) and (INOM a 3)) or (ITEMP'anoperative) and

n 6)) or ((TIElVsoperaive) vd (INOPQQ a 8)) (PROBLEM) BY PROBLEMI

A RETRIEVE WO WHERE dema

The final type of RETRIEVE transaction that can be translated by the

(1) Retrieve functionl(entityl) WHERE
(2) BEGIN
(3) function2(eniityl) - entity2
(4) function3(entity2) = literall
(5) function4(entity2) = literal2

(6) functionx(entity2) = literal x
(7) END

Figure 27 DAPLEX RETRIEVE with WHERE Clause

DMLP is a RETRIEVE with a WHERE clause (see Figure 27). The DMLP first validates

all entity and function names, ensuring they have been previously defined in the schema.

The function in line (3) of Figure 27, must correspond to one of our pointer entities. If any

of the above stipulations are not met, an error message is output and further processing of

the query ceases.

Line (1) provides the information to generate the final RETRIEVE

statement. The final ABDL RETRIEVE statement will be based upon retrieved entity I

identification attribute values. From the BEGIN until the END clause is reached, the DMLP

will create one RETRIEVE COMMON transaction for each conditional statement read.

These queries will locate the identification attributes necessary for the final retrieve.

Between successive retrieves, the attributes are stored as an intersection set utilizing a

linked list. If at anytime the set of attributes becomes the null set processing stops, since

every intersection thereafter will also produce a null set. This of course means that there is

no data which matches our original query.

Figure 28 is an example of a RETRIEVE statement with the WHERE

modifier. This example is takea from the tutorial found in Appendix A. When the DMLP

reads line (4) it could generate a RETREIVE statement as follows:
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(1) Retrieve dSmaancy(malfunction) WHERE
(2) BEGIN
(3) indication (malfunction) a inoperative
(4) pro b xn a&&e) - "UHFNoXmit/Rx"
(5) probkcminopmndve) = "TACANNoHd/DME"
(6) problen(inoperative) = "RDRNoXmit/Rx"
(7) END

Figure 28 DAPLEX RETRIEVE with WHERE Modifier

[RErRlEVE((TEMP=Inop tive) and (PROBLEM="Uhfjnojxwit/rx") (INOPQQ)COMMON(INOPQQN0PQ
RETRIEVE((TEMP=Indication-malf) (MALFQQ))]

Lines (5) and (6) from Figure 28 will cause the DMLP to generate statements similar to the

above with the string vUHf_no_xmit/rx" replaced with "Tacanno_hd/dmeM and

"Rdr_noxmi t / rx, respectively.

Assume for this example that the first RETRIEVE COMMON statement

returns a set of entitI identification attributes (7,10,12,14,15) and the second RETREIVE

COMMON returns the set 4 10,11,12,15). The intersection of these two sets result in the

new set {10,12,15). If the final RETRIEVE COMMON returns the set of identification

attributes (7,8,10,12,14) the final intersection produces the new set 110,12).

After all the RETRIEVE COMMON statements have been executed and

their results merged, the final simple RETRIEVE can be created. Line (1) provides the

template name (i.e. entity 1) and the list of attributes to be retrieved. The set of identification

attributes are used to form the disjoint clauses of the final RETRIEVE statement. Utilizing

our sample data from the previous paragraph, the final RETRIEVE would look like:

[RERIVE(CEMPMalfnctionXMALFQQ-10)orMEMP=MalfunctionXMALFQQu 12))
(PROBLEM) by PROBLEM]

This RETRIEVE statement is loaded into the dap-info data structure, the

appropite operation is set and the control of the program is passed to the KC for

execution. When the backend returns the data and control of the system, the KFS parses the

output and prints the results on the screen for the user.
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3. DELETE Trawnaatm

The final major requirement of any database system is the DELETE transaction.

Using INSERT, RETRIEVE, RETRIEVE-COMMON and DELETE the database system

should be functionally complete. In our DAPLEX model we took advantage of the

similarities of the RETRIEVE and the DELETE statements for both the functional data

[RETRIEVE ((TEMP-Inoperative) and (INOPQQ 3)) (PROBLEM) BY PROBLEM]

[DELETE ((TEMP--Inoperative) and (INOPQQ = 3))]

Figure 29 Comparison of RETRIEVE and DELETE Statements

model and the ABDL (see Figure 29). The only real difference, besides the obvious

RETRIEVE and DELETE, is the missing list of attributes to be output. Otherwise all

processing and collcction of identification attributes is exactly the same. When control is

passed to the DELETE process, the program simply modifies the original query by

replacing DELETE with RETRIEVE. It then pass the modified query to the DMLP which

processes it as though it is a RETRIEVE statement. When the DMLP is finished, the

DELETE process intercepts the final ABDL transaction, replaces RETRIEVE with

DELETE, chops off the ending attributes (by searches for the double right parens), and send

the query on to the KC for execution. It also has to ensure the operation indicator is set to

ExecDelReq, so the KC will handle the query properly and doesn't wait around for data that

will never come.
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VI. THE KERNEL CONTROLLER (KC) AND KERNEL
FORMATTING SYSTEM (KFS)

A. THE KERNEL CONTROLLER

The Kenel Controller (KC) is responsible for the inter-communications between the

backend system controller and the Language Interface module. It accomplishes this via the

Test Interface (TI). All procedure calls to the TI are characterized by TI. at the start of the

procedure name followed by an R or an S for receive or send functions, respectively (e.g.

Tl_S$TrafUnit is a process which sends message traffic to the backend.) After the

DAPLEX queries are parsed and translated by the KMS, they are passed with operations

indicator to the KC.

The KC first ensures there are no current problems or faults with any

communications with the backend. If there are fault messages the KC attempts to process

them prior to initiating any new transactions. If it is unable to do so the system will fault

and the MDBS program is terminated. This is an extreme situation, however, and normally

the result of some catastrophic backend failure. In a normal situation, the KC will ensure

the communications channel is clear before sending the transaction.

The KC does no processing of the transactions. It assumes they are correct as

received from the KMS. The transactions are passed to the KC as a linked list of ABDL

transactions. Each transaction within the linked list is assumed to be of the same type.

Under the current configuration, a backend problem will result if any type of transaction

types are mixed (e.g. you cannot mix INSERT transactions with RETRIEVE transactions.)

Transactions are executed one at a time by forwarding them to the backend system,

requesting reports of any errors between each transaction, until the list is exhausted. If the

transaction was a user requested retrieve and no errors were reported by the backend

system, progrmn control, along with the database information pointer, is then passed to the

KFS. Program control is returned to the KMS in all other cases.
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Thim re numerous occasions when it is necessary to retrieve some information so

the initial query may be completed by the KMS. This information, normally entity

identification attributes, is of a transient nature and is not part of actual response requested

by the user. A normal retrieve will have control eventually passed to the KFS for display.

We developed a quick retrieval mechanism which passes the information back to the KMS

instead of to the KFS. To reduce the complexity of follow on transactions which utilize the

data, it is stored as a set, so duplicate identification attributes are suppressed. The quick

retrieval processing of the returned data is very similar to the processing done in the KFS

which will be discussed shortly. The major difference between the two is that the KFS

places the data on the screen while the quick retrieve places the data into sets.

B. THE KERNEL FORMATlrING SYSTEM (KFS)

As its name suggests the KFS is responsible for placing the data received from the

kernel data system onto the screen in a format consistent with the data model being used.

In our case, we try to present the data as a list of attributes for a set of entities. Obviously

we cannot display our entities which represent complex objects. How would you display a

malfuaiction? We can display the name (description) of the malfunction, we can give a list

of the names representing the equipment affected by the malfunction but it is not really

possible to display the actual malfunction itself. In more complex systems we may be able

to display a bitmap representation of a malfunctioning piece of equipment (our example of

a non working electrical generator would not be very exciting.) Therefore in the KMS we

do not attempt to display entities, but rather the resultant of the functions applied to the

entity as long as the resultant is a primitive type (e.g. Integer, Character, etc.) Even though

the user is supposed to be unaware of the existence of the entity identification values, it is

possible to display them via the KFS.

When the XFS obtains control of the system a copy of the dap-info is passed along

with a linked list of functions expected to be received from the kernel. As the data are read,

they are compared against the list of expected values to ensure we only display the
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attributes requested by die user. The entities have already been compared and screened

during other operations to ensure that duplicates are not displayed. This does not mean.

however, that we could not have separate entities with equal attribute values. These entities

would appear to the user to be duplicates, when in reality they are the same values for

different entities. For example, we could request the first name of a set of people. If the

name BILL showed twice it would indicate that there were two distinct people with the

same first name.

Future models may find it desirable to process and allow duplicate entities so the

frequency of a particular one could be determined and the display order based on that

frequency. In our sample database design, that would be equivalent to finding the most

probable entity.

The data received from the kernel is passed in one of two similar formats (see Figure

[TEMP\0attributevalueWO... ATPR.IBUTE_NAME\Oattribute_value\O]\O

[COMMON\OTEMP\Oattributevalue\O... ATTRIBUTENAME\Oattributevalue\O]\O

Figure 30 Format of the Retrieved Kernel Data

30). As can been seen the beginning delimiter is I and the ending delimiter is 1, very similar

to the format the KMS uses in sending the data to the backend. Each piece of data, however,

is separated by a \0 character. In the programming language C, the \0 is the end of string

character marker. Any attempts to make use of the native C string library functions would

only apply to the first string (i.e. [TEMP and [COMMON in Figure 30). Knowing that the

returned data is in an extended character array we were able to make use of the string

functions in a less standard manner.

Previous interface modules utilized individual character manipulations to parse and

reformat the data. The procedures used were lengthy, difficult to follow and did not make

use of pre-existing functions. These procedures basically examined each character being

returned from the kernel. If the character was a I they knew it was the end of the retrieved

data. If the character was a .\0 they new it was the end of a word. In every other case the
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character was copied to another character array for later comparison and/or display. Often

the other modules would display attributes not necessarily requested by the user or

duplicates of the same attribute within a record or entity. These attributes may have been

required by the kernel to locate certain data (especially in retrieve-common transactions).

Our procedure makes use of the string functions already available in ANSI C and alleviates

many of the previous problems.

As stated earlier, as part of the retrieve transaction process, the KMS prepares a

linked list of attribute names that have been explicitly requested by the user. The number

of attribute values being retrieved will be the same for each entity. Using this information,

we simply match the current portion of a retrieved string to the words in our linked list or

check to see if the string contains a I (end-of-response) character. If the latter is true we

know the array has been completely processed. If the former is true then we know the string

which follows will be an attribute value we wish to display. If neither is true, we simply

skip the next string.

We advance the pointer position past the string presently being pointed at utilizing

the ANSI C strlen function. From earlier sections you may remember that the attribute

names are stored as all upper case characters while the values are stored with the first

character capitalized and the rest lower case. Because of this, there is no problem in string

comparisons when the name and the value may have been the same. When we have

examined and processed the same number of attribute names as was passed from the KMS

we insert a carriage return and line feed. Since the initial display of the transactions by the

LIL may scroll off the screen we also redisplay the query so the user to can more easily

compare the query with the response. The resultant KFS code is much cleaner and easier to

comprehend. We also avoided the problem of displaying data that was not requested. As

the entities have been pre-screened by the KMS by comparing the unique entity

identification attributes, no duplicate entities are displayed.
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VII. CONCLUSION

This thesis involved the implementation of the Functional/DAPLEX database

interface to the Multi-Lingual, Multi-backend Database System (MDBS). The Functional

model is well suited for the storage of data used in artificial intelligence and expert system

applications. MDBS is an effective tool for managing a data base systems growth,

performance, data sharing and resource consolidation.

A. IMPLEMENTATION

In this thesis, we presented the specification and implementation of a functional

language interface. The DAPLEX model compliments the five previously implemented

database models: Attribute-based, Relational, Hierarchical, Network and Object-Oriented.

It was developed to conform with the data structure and other model conventions

established by Kloepping and Mack (Kloe85). The MDBS implemented at the Naval

Postgraduate School is the only known system that incorporates and integrates six diverse

database management systems into a single system.

The implementation's modules were written in the C language. Substantial attention

and effort was expended to produce computer code which was well documented and

structured. Unlike prcvious models we avoided the use of global variables and pointers

whenever possible. Variables to be utilized by subprograms and functions were passed

within procedure calls.

Although we only implemented a subset of Shipman's DAPLEX model (Ship8 I). the

interface provides the necessary features to adequately demonstrate that the Functional

model is a viable, practical component of the MDBS. It is sufficiently robust to enable

database users to develop expert model applications of real world phenomena.

The program was written to assist with syntactical and semantic error checking

capabilities. In as many cases as feasible, messages commensurate with the error are output

to the screen to assist the user. The program's error handling routines significantly reduce

the number of catastrophic program crashes and core dumps.
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B. LESSONS LEARNED

As the Functional interface module parses the DAPLEX transactions, it

simultaneously createR equivalent ABDL statements. The statements are checked for

syntactic and semantic accuracy at the same time the ABDL statement is being constructed.

In other words it is similar to a one pass compiler. In retrospect. we feel a two pass

procedure may have been a better strategy. Making modifications, to allow for additional

capabilities, were difficult. Changes to the way the DAPLEX statements were validated for

correctness often produced many undesirable side-effects on the ABDL statement

construction )rocess. A two pass algorithm could have eliminated some of these problems

while making the program more flexible.

Our representation of the Functional data model does allow the use of the same

functions over different domains. It does not allow for functions with multiple arguments.

For example, we should be able to designate a function such that

offspring(husband, wife) = person

to represent the set of children produced in a marriage. It is obviously possible for either

spouse to have children from another relationship but it would not be possible for either to

have children alone. It would of course be desirable to retrieve based on a single spouse,

e.g. retrieve all the children a wife had regardless of the husband.

The program was written in a non- ANSI standard (i.e. K and C) version of C. No

ANSI standard compiler is currently available on the Sun Microcomputer for the MDBS.

This version lacked many of the features of ANSI C which would have made the program

easier to write and understand. One such limitation was in defining the functions. Modern

C compilers allow the def'mition of a function similar to:

char *func name(int varl,char var2)

The format we were required to use was similar to:

char* funcname(varl, va-2)
im varl;

char var2;
• ...)
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This distinction prevented us from utilizing the software on a more robust compiler and

debugger and porting the code unto the Sun 4 microcomputer. It would be highly beneficial

to obtain a more capable compiler for future applications.

C. RECOMMENDATIONS FOR FUTURE RESEARCH

The cross model access capability which accomplishes data sharing among database

models, is one of the primary goals of the MDBS. The DAPLEX to ABDL interface

obviously exists. Other models have additional cross modeling capability, allowing access

to another model's base data. The goal is to allow the user of one model to view another

models base data in a format they are most familiar. Similar cross model capabilities should

be implemented between the functional data model and the other MDBS modules. In some

situations this may not be possible as it may not be able to logically represent older models

in newer models. For example, the concept of representing a network as a hierarchy would

only be realistically possible unless the network was already very specialized, i.e. a

hierarchy. To represent the hierarchical model as a network model is, of course, no

problem.

Upgrading to an ANSI standard compiler would have a positive impact on the

MDBS. It would eliminate the inconsistencies and provide additional programming tools.

It is our belief that the next system upgrade should include a standard C++ compiler. This

compiler would allow the MDBS data modules improved structures with no global

variables and pointers. The use of objects, classes and inheritance would better complement

the individual data module sharing, since each module uses many shared and as well similar

data structures.

While implementing a new compiler, It would also be an excellent time to review and

evaluate the data structures utilized by the various models. Some of the structures contain

variables that are no longer used or have misleading names. Eliminating and renaming

variables would improve the understandability of the program. A comparison of each
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module'E data structure, could lead to single standard database node with improved inter-

module data sharing.

The MDBS backend operating system could be revamped. Designed many years ago

it still has many of the systems software limitations of the time that should not be present

today. For instance, we were limited to a character string length of 16 characters. We

believe that this was a limitation of the old system to keep the size to two bytes or less. Also

currently, the metadata files (template and descriptor) must be manually copied to the

backend before they can be used for the first time. This feature limits the users capability

to dynamically change the database schema during a session.

D. SUMMARY

The results of this thesis demonstrated that the Functional data model is an integral

module of the MDBS. The Functional module interface provides an artificial intelligence

and expert system aspect to the MDBS, that it did not have previously, while maintaining

the integrity of MDBS's kernel database management system. The MDBS is capable of

understanding and processing multiple diverse database models. The concept of a

homogeneous mixture of heterogeneous database models remains a viable option through

implementation of a system similar to the MDBS.
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APPENDIX A - USER DEMONSTRATION GUIDE

User inputs are denoted by itaicized entries. All user files are expected to be located
in /u/mdbs/UserFiles. Comments are in this font (12 pt Times).

dbll/u/mdbs> begin
111213abdl.930809.txt start.check
FAMILY.cover start.cntrl*
Family.cover.backup start.cntrl.screen.trace*
MAINT.r stop.check
daplex.demo stop.dbll*
list2.stop stop.dbl2*
main* stop.dbl3*
master.run.be* temp.txt
max_n_cmds.cntrl tempjunk/
min_n_cmds.be* trace/
min_n_cmds.cntrl zero.dbll*
old/ zero.dbl2*
sstop* zero.dbl3*

Welcome to MDBS, today is Mon Jan 31 09:33:22 PST 1994

Check the time each file was last compiled:

-rwxrwxr-x 1 mdbs 122880 Jan 22 15:03 ./BE/bget.exe
-rwxrwxr-x 1 mdbs 122880 Jan 22 15:03 ./BE/bput.exe
-rwxrwxr-x 1 mdbs 204800 Jan 22 14:59 .. /BE/cc.exe
-rwxrwxr-x 1 mdbs 57344 Jan 22 15:00 .. /BE/dio.exe
-rwxrwxr-x 1 mdbs 294912 Jan 22 15:02 ./BE/dirman.exe
-rwxrwxr-x 1 mdbs 262144 Jan 22 15:05 .. /BE/recp.exe

-rwxrwxr-x 1 mdbs 122880 Jan 22 14:52 .. /CNTRL/cget.exe
-rwxrwxr-x 1 mdbs 122880 Jan 22 14:52 .. /CNTRL/cput.exe
-rwxrwxr-x 1 mdbs 114688 Jan 22 14:52 .. /CNTRL/iig.exe
-rwxrwxr-x 1 mdbs 131072 Jan 22 14:53 .. /CNTRL/pp.exe
-rwxrwxr-x 1 mdbs 180224 Jan 22 14:55 .. /CNTRL/reqp.exe
-rwxrwxr-x 1 mdbs 835584 Jan 27 09:30 .. /CNTRL/ti.exe

There should be 12 files listed, if not you need to recompile.



Do you nead to recompile any executable and/or copy the 6
executable files to each Back End

(bget, bput, cc, dio, dirman, recp.exe)? (yin) n

The Current Configuration is:

Version Name: greg

Controller: dbll

1 Back End:
dbl3

WARNING: All data will be lost if you reconfigure

Do you wish to reconfigure the Back Ends? (y/n) n

Do you wish to use current database? (y/n) n

Zeroing backend meta disk on back end, dbl3...
File to zero = /dev/sd2c
Bytes to zero = 1000000
Bytes written...

102400
204800
307200
409600
512000
614400
716800
819200
921600

1000000
Zeroing backend data disk on back end, dbl3...
File to zero = /dev/sd4c
Bytes to zero = 200000
Bytes written...

102400
200000

Removing CINBT and IIG AT tables on controller, dbll...

Do you wish to run the Multi Modal, Multi Lingual,
Multi Backended Database System? (y/n) y

stopping processes on back end dbl3



no processes to kill on db13
stopping processes on dbll, the controller
stop.dbll: syntax error at line 13: '(' unexpected
EXECUTING: start.cntrl
rm: trace/*.tr: No such file or directory
starting 5 of 6 controller processes on dbll...
EXECUTING: rsh db13 -n /u/mdbs/be.greg/run.be &
EXECUTING: /u/mdbs/greg/CNTRL/ti.exe 1
PID written to /u/mdbs/.ti.exe.pid
**** Unlink error: No such file or directory
No match.
Running backend on db13...
(1] 13961
[23 13962 NOTE: Ensure there are six processes
[3] 13963 running plus the [0] 0000 otherwise the
[4] 13964 ""-DBS nay suddenly quit.
[5] 13965
[6] 13966
[0] 0000 System configured for 1 backend(s).

MBDS: Initializing communications...

Seconds remaining: 5 4 3 2 1



The Multi-Lingual/Multi-Backend Database System

Select an operation:

(a) - Execute the attribute-based/ABDL interface
(r) - Execute the relational/SQL interface
(h) - Execute the hierarchical/DL/I interface
(n) - Execute the network/CODASYL interface
(f) - Execute the functional/DAPLEX interface
(o) - Execute the Object-Oriented interface
(x) - Exit to the operating system

Select-> f

Enter type of operation desired
(1) - load new database
(p) - process existing database
(x) - return to the MLDSiMDBS system menu

Action --- > 1

Enter name of database ---- > MAZT

Enter mode of input desired
(f) - read in a group of creates from a file
(t) - read in creates from the terminal
(x) - return to the main menu

Action --- > f _______ Enters the database schema. A copy is printed at
the rnd of this section.

What is the name of the CREATE/ QUERY file ---- > MAINTdapdb

Enter type of operation desired
(1) - load new database
(p) - process existing database
(x) - return to the MLDS/MDBS system menu

Action --- > p

Enter name of database -.--- -> NT



Enter your choice
(d) - display schema
(i) - mass load from a data file
(s) - send data to a file for mass load
(f) - read in a group of queries from a file
(t) - read in queries from the terminal
(x) - return to previous menu

Action --- > d

Database Name : MAINT

Entity: MALFUNCTION
ROOT(MALFUNCTION) = EQUIPMENT
INDICATION(MALFUNCTION) = IROPERATIVE
DISCREPANCY(MALFUNCTION) = STRING

Entity: INOPERATIVE
DIAGNOSIS(INOPERATIVE) = MALFUNCTION
WRA (INOPERATIVE) = EQUI PMENT
PROBLEM(INOPERATIVE) = STRING

Entity: EQUIPMENT
NUMBER(EQUIPMENT) = STRING
NAME(EQUIPMENT) = STRING

Enter your choice
(d) - display schema
(i) - mass load from a data file
(s) - send data to a file. for mass load
(f) - read in a group of queries from a file
(t) - read in queries from the terminal
(x) - return to previous menu

Action --- > a

What is the name of the CREATE/ QUERY file ---- > MAINT.r
5 10 15 20 25 30 Indicates the system is working.



Nnter your choice
(d) - display schema
(m) - mass load from a data file
(s) - send data to a file for mass load
(f) - read in a group of queries from a file
(t) - read in queries from the terminal
(x) - return to previous menu

Action --- > Z

What is the name of the CREATE/ QUERY file ---- > MAZNTdapreql

1 Retrieve name(equipment)

2 Retrieve number(equipment)

3 Retrieve problem(inoperative)

4 Retrieve discrepancy(malfunction)

5 Retrieve name(equipment) and number(equipment)

Pick the number or letter of the action desired
(num) - execute one of the preceeding queries
(d) - redisplay the file of queries
(x) - return to the previous menu

Action --- > 5

Retrieve name(equipment) and number(equipment)

NAME(EQUIPMENT) NUMBER(EQUIPMENT)
Generator Wra-1
Radar Aps-138
Tacan An-125
Uhf-cb Wra_2
Uhf-radio Arc-51
Uhf_trx Wra_7

Pick the number or letter of the action desired
(num) - execute one of the preceeding queries
(d) - redisplay the file of queries
(x) - return to the previous menu



Action --- > 4

Retrieve discrepancy(malfunction)

DISCREPANCY(MALFUNCTION)
Generatorinop
Uhftcb..popped
Uhf_trxjalf

Pick the number or letter of the action desired
(num) - execute one of the preceeding queries
(d) - redisplay the file of queries
(x) - return to the previous menu

Action --- > 3

Retrieve problem(inoperative)

PROBLEM ( INOPERATIVE)
Rdrno_xmit/rx
Tacannohd/dme
Uhfno_xmit/rx
Uhf_no_rx
Uhf_no_xmit

Pick the number or letter of the action desired
(num) - execute one of the preceeding queries
(d) - redisplay the file of queries
(x) - return to the previous menu

Action --- > x

Enter your choice
(d) - display schema
(m) - mass load from a data file
(s) - send data to a file for mass load
(f) - read in a group of queries from a file
(t) - read in queries from the terminal
(x) - return to'previous menu

Action --- > f

What is the name of the CREATE/ QUERY file ---- > MAINTdap&rq2



1 ~Retrieve name(equipment) and nuznberlequiprnent)

2 Delete equipment
SUCH THAT
nuznber(equipment) = *WRk..2h

3 Retrieve problem(inoperative)
SUCH THAT
indication(malfunction) =inoperative AND
discrepancy(malfunction) = Generator_Inop"

4 Retrieve discrepancy (malfunction)
SUCH THAT
indication(malfuriction) = inoperative AND
problem(inoperative) = "UHF_NoXmit/Rx"

5 Retrieve discrepancy (malfunction)
SUCH THAT
.ndication(malfunction) = inoperative AND
problern(inoperative) = UUHF_No_Rx"

6 Retrieve discrepancy(malfunction) WHERE
BEGIN
indication (malfunction) = inoperative
problem(inoperative) = "UHf_No_Xmit/Rx"
problem(inoperative) = "TACANNo_Hd/DME"
problem(inoperative) = mRDRNo_Xmit/Rxu
END

Pick the number or letter of the action desired
(num) - execute one of the preceeding queries
(d) - redisplay the file of queries
Wx - return to the previous menu



Action --- > 3

Retrieve problem (inoperative) . What problems exist if
SUCH THAT the generator is inop.
indication(malfunction) = inoperative AND
discrepancy(malfunction) = "Generator_Inop"

PROBLEM (INOPERATIVE)
Rdr_no_xmnit/rx
Tacan_no_hd/*dme
Uhf_no_xmiit/rx

Pick the number or letter of the action desired
(num) - execute one of the preceeding queries
(d) - redisplay the file of queries
(x) - return to the previous menu

Action --- > 4

Retrieve discrepancy (malfunction) 4 What could cause the
SUCH THAT UHF radio to not
indication(malfunction) = inoperative AND transmit or receive.

problem(inoperative) = "UHF_No_Xmit/Rx"

DISCREPANCY (MALFUNCTION)
Generator_inop
Uhf_cbpopped
Uhf_trx.malf

Pick the number or letter of the action desired
(num) - execute one of the preceeding queries
(d) - redisplay the file of queries
(x) - return to the previous menu



Action --- > 5
What could cause the UHF to

Retrieve discrepancy(malfunction) be transmit only.
SUCH THAT
indication(malfunction) = inoperative AND
problem(inoperative) = "UHF.NoRx"

DISCREPANCY (MALFUNCTION)
Uhf_trx.malf

Pick the number or letter of the action desired
(num) - execute one of the preceeding queries
(d) - redisplay the file of queries
(x) - return to the previous menu

Action --- > 6

Retrieve discrepancy (malfunction) WHERE What could cause all of

BEGIN these together.

indication (malfunction) = inoperative
problem(inoperative) = "UHFNo_Xmit/Rx"
problem(inoperative) = "TACAN_No_Hd/DME"
problem(inoperative) = "RDR_No_Xmit/Rx"
END

DISCREPANCY (MALFUNCTION)
Generator_inop

Pick the number or letter of the action desired
(num) - execute one of the preceeding queries
(d) - redisplay the file of queries
(x) - return to the previous menu

Action --- > 1

Retrieve name(equipment) and number(equipment)

NAME (EQUIPMENT) NUMBER (EQUIPMENT)
Generator Wra-1
Radar Aps -138
Tacan An-125
Uhfcb Wra_2
Uhfradio Arc-51
Uhf_trx Wra_7



Pick the number or letter of the action desired
(num) - execute one of the preceeding queries
(d) - redisplay the file of queries
(x) - return to the previous menu

Action --- > 2

Delete equipment
SUCH THAT
number(equipment) = "WRA_20

Pick the number or letter of the action desired
(num) - execute one of the preceeding queries
(d) - redisplay the file of queries
(x) - return to the previous menu

Action --- > 1

Retrieve name(equipment) and number(equipment)

NAME(EQUIPMENT) NUMBER(EQUIPMENT)
Generator Wra_1
Radar Aps-138
Tacan An-125
Uhfradio Arc-51
Uhf-trx Wra_7

Pick the number or letter of the action desired
(num) - execute one of the preceeding queries
(d) - redisplay the file of queries
(x) - return to the previous menu

Action --- > x

Enter your choice
(d) - display schema
(m) - mass load from a data file
(s) - send data to a file for mass load
(f) - read in a'group of queries from a file
(t) - read in queries from the terminal
(x) - return to previous menu

Action --- > x



Enter type of operation desired
(1) - load new database
(p) - process existing database
(x) - return to the MLDS/MDBS system menu

Action --- > x

The Multi-Lingual/Multi-Backend Database System

Select an operation:

(a) - Execute the attribute-based/ABDL interface
(r) - Execute the relational/SQL interface
(h) - Execute the hierarchical/DL/I interface
(n) - Execute the network/CODASYL interface
(f) - Execute the functional/DAPLEX interface
(o) - Execute the Object-Oriented interface
(x) - Exit to the operating system

Select-> x
All done with MBDS
dbll/u/mdbs/greg/run--2>

MAINTdapdb DECLARATIONS

DECLARE equipment ENTITY
DEFINE name(equipment) = STRING
DEFINE number(equipment) = STRING
DECLARE Inoperative ENTITY
DEFINE problem(inoperative) = STRING
DEFINE wra(inoperative) = equipment
DECLARE malfunction ENTITY
DEFINE discrepancy(malfunction) = STRING
DEFINE indication(malfunction) = inoperative
DEFINE root(malfunctioni. = equipment
DEFINE diagnosis (inoperative) = INVERSE OF indication (malfunction)



APPENDIX B - PROGRAM CODE

* File Name: alloc.c
* Source: /u/mrdbs/greg/CNTRL/TJ/LangIF/src/Dap/Alloc/alloc.c
* This file contains procedures for allocating space for Daplex
Interface common structures

#include <stdio.h>
#include <licommdata.h>
#include <dap-info.h>
#include "flags.def"

dap dbid node *dap~dbid_node-alloc()

dap-dbid-node *new-dbid-ptr;

/* allocate an area of memory for the structure of
type dapjdbid-node *

#ifdef EnEx~lag
printf("Enter dap-dbid-node-alloc\n");

#endif

if ((new~dbid~pw = (dapdbid node*)
malloc (sizeof(dapjlbid-node))) == NULL)

printf("*** dapjlbid-ýnode-alloc problem with malloc\n");
sleep(1O);

new-dbid...ptr->dapjib...name = (char*)malloc(sizeof(char)*DBNbength);

#ifdef EnExFlag
printf("Exit dap-dbid-node-alloc\n");

#endif
newjibid-ptr->next-db =NULL;

return new..dbid_.ptr;

J/* end dap~dbid~node...allbc *
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dap~dbentity node *dapentity~node-alloc()

dapjtb-entity-.node *new-dap-entity...pcr;

/* allocate an area of memory for the structure of
type dap-entity-node *

#ifdef EnEx~lag
printf('Enter dapdb-entity~node-alloc~n");

#endif

if ((new..dap...entity~ptr = (dapjibentity..node *
mal~loc (sizeof (dapjibs-ntity-.node))) == NULL)

printf('*** dap-db-entity-node-alloc problem with
malloc~n");

sleep(IO);

#ifdef EnExFlag
printf("Exit dapjlW.entity...node-.alloc\n");

#endif

new-dap-entity-ptr->next..entity = NULL;
new-dap-entity-.pwr->number-of~attribs=O:,
return new-dap-entity-.ptr;

/* end dap-db-entity-.node...alloc *

dap~dbýattrib-node *dap~db~attrib-node-aIIo()

dap-db-..attrib-node *new-dap-db-attrjb-ptr;

/* allocate an area of memory for the structure of
type dapj..bý-attribý-node

#ifdef EnExFlag
printfC'Enter dap..sb....attribý node alloc\,n");

#endif
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if ((new-dap..db..attrib...ptr = (dapjib-attrib-node *')
mailoc: (sizeof (dap...db..attrib node))) -= NULL)

malloft");printf("** dapjlb..attrib-node-alloc problem with

sleep( 10);

#ifdef EnEx~lag
printf("Exit dap-jib-attrib.-node_alloc\,n");

#endif

new-dap-db...attrib.-p.jr->next-attrib = NULL;
return new...dapjlb _anrib_ptr;

J /* end dap-db-attnib-node-alloc *1

struct dap reqjinfo *dap~re~ijnfo-alloc()

struct dap-req-info *new dap req..pr

/* allocate an area of memory for the structure of type dap...req-info *

#ifdef EnExFlag
pnintf ("Enter dapjretlnfo-alloc~n");

#endif

if ((new~dapjeq~ptr = (struct dap-rcq..nfo *
malloc: (sizeof (struct dap-req..jnfo))) -= N"ULL)

printf ("*** dapseqjinfo...alloc problem with mallocft");
sleep( 10);

new-dapjreq..ptr->dpri-req=NULL;

#ifdef EnExFlag
pnintf ("Exit dapjreq info_allocfn");

#endif
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rewm new..Aapjreq.ptr;

/01 end dapjeqjnfo..alloc *

struct dspcfisjnfo Odapjcmsjnfo-atloc()

struct dap~kis...info *new~dap~cnmsjpnfo-ptr.

/* allocate an area of memory for the structure of type dap-kms-info ~

#ifdef EnExFIag
printf ("Enter dap...kmsjnfo...alloc\n");

#endif

if ((new-..dapjcms info_ptr = (struct dapicmsjinfo *
malloc (sizeof (struct dapJcmsjnfo))) ==NULL)

printf ("*** dapjckmsjinfo-alloc problem with malloctn);
sleep( 10);

#ifdef EnExFlag
printf ("tExit dapjcmns-info-allocfn');

#endif

return newjdapjcinsjnfo...ptr;

/* end dapjcms-info-ablc *
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/*

* File Name: chkres left.c
* Source: /u/mndbs/greg/CNTRL/!/LAngIF/src/Dap/Kc/chk-res_left.c S
* This file contains procedures utilized in processing queries to

the backends of the MDBS.
*/

#include <stdio.h>
*include <licomnidata.h>
#include <dap.info.h>
#include "flags.def"

/* An External from TI in MDBS - needed so that we can return to

attribute-based interface without any problems */
extern int reqsilefuttount;

dapchkresponses left(dapptr)

/* This procedure accomplishes the following:
/* (1) Receives the message from MBDS by calling */
1* TI.._R$Message0 which is defined in the Test Int. */
/* (2) Gets the message type by calling TIR$Type. */
/* (3) If not all responses to the request have been
/* returned, a loop is entered. Within this loop a /
/* case statement separates the responses received by */
/* message type. */
/* (4) If the response contained no errors, then procedure */
/* TL_R$ReqRes0 is called to receive the response from *1
/* MBDS.
/* (5) A check is then made to determine if this is the last */
/* response. If it is, then the results are processed. */
/* (6) If the message contained an error then procedure */
/* TI_R$ErrorMessage is called to get the error message */
I"* and then procedurc TIErrRes-output is called to */
/* output the error mesage. */

struct dapinfo *dap-ptr;

int OddMark - TRUE;
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char "*esponse;

/* valuies for these two depends on the defines in tstintcdef (CNTRL/TI)/
char reques4(ONEjJ, 1* Added request length *

arr..msg(ONE-KJ;
struct Reqld rid; 1* Defined in licomnidata-h *

#ifdef EnEx~lag
printf("Enter dap..chk...responses-left \n")-,

#endif

/* koijresponse is now created in newuser.c in Lii
response =dap...ptr->dpi-kfs-data.kfsi-dap.kdi-response;
done - FALSE;
while (!done)/*Not all responses for the current request have been received*/

TIR$Messageo;/*receive message from MBDS*/

msgjtype = T.LR$Typeo; /* get the message type of the received message*/

switch(mnsgjtype) /* Is the response correct or are there errors? ~

case CH...ReqRes: /* The response is correct ~

TL-R$ReqRes(&rid~response); P~ Receive the results *

done =fschk ifl_last_response(dap...ptr; /* Are we done *
/* What kind of operation is this *
swAch (dap~ptr->dap~operation)
I
case ExecRetCReq:
case ExecRetReq:

f~kernel-formatuingsystem(dap-ptr);

break;

case ExeclnsReq:
case ExecDelReq:
case ExocUpdReq:
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bmeak;
}

break;

case ReqsWithErr:

rLR$EnoMcsage(request,•rr-nsg);
TLnRes-outPut(request,errjmsg);
done a TRUE;

default:
printf("Megal msg..ype = %d rectived.Nn", msg.type);
break;

S/* End switch */

}/* End while */

/* Reset the External from MBDS *1
reqsJeftcount - 0;

#ifdef EnExFlag
printf("Exit dap-chksresponsesjeft \n");

#eundif

/* end dap-chkresponses_left */

f chk if lastresponse(dapptr)

stuct dap-info *dap-ptr;

/* This procedure accomplishes the following:
/* (1) Determine length of response. */
/* (2) Determines if this is the last response to a given request and */
,'* returns a boolean indicating such. */

(
int response-length;

#ifdef EnExFlag
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for (responnelengtb -0; /0 Calculates response length/
dap_,..pr>dpi..kfs.Aataikfsidap.kdi.JesponslresfCponse-length) ! EOResult
responsecjength++);

++response-length;

1* Checks if this is the last response ~
if (dapp ->dpikfsjia ~diAsp.kdiresponselrespoflseje1Cgth -3)

=C~Signal)

#ifdef EnExF~ag
printfC'Exitl LchkJiflast-jeSpOVISe NzV);
printfC'response = dnresponse-length);

#endif

return TRUE;
S/*' end if */

else /* It is not the last response ~
I

#ifdef EnExFlag
printf("ExiQ2 fchkifjlasLresponse W'i);

#endif

return FALSE;
1/* end else */

J/* end fLchkif-itlastjresponse /
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P~

* File Name: dap~checks-c
*Source: /ujnvbs/greg/CNTRL/TJ/AflhIF/srrC/Dap/Kms/dap..checks.c

M&hi file contains utility procedures for finding information about
the databas currently in use

#include <stdio.h>
A~nclude 'cstring.h>
A~nclude <ctype.h>
#ifndef DAPLEX-JNFO
#include <licommidata~h>
#~include <dap-info.h>
#cndif

jot entity searh(name, ptr)

1* Sees if an entity exists ~
char *flafle;

dapjib..entity....ode *ptr,

while (ptr)

if (!strcnip(narn,ptr->dal-efltity~lame)) return 1;
ptrmptr->flext-entity;

return 0;

lot. attrib searcb(attrib, entity, ptr)

/* Sees if an attribute in an entity exists
char *attjb;
char *entity;
dap...dentity-node *ptr,

dapjlb..attbib...node *at-pb.;
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if (!suvnip(cntty, ptr->dap-entity-.name))

at-ptr - ptr->firsutaub;,
while(at-.ptr)

if(!strmp(attib~a~ptr-'dap-atrib-narne)) return 1;
at-ptrwat...pt->next,...ttib;

return 0;
I
p"- ptr->next-entty,;

return 0;

int alias searcb(nahe~ptr)

P* Sees if an alias exists ~
char *name;
dap..db..alias-node *ptr;,

while (ptr)

if (!strcmp(nameptr->dap aliasý_newjname)) return 1;
Ptr.tr->nexLalias;

return 0;

int
illegal-char...search(name)

P* Sees if an valid characters are used in namnes*/
char *name;
I
if (!isalpha(*namn++))

pnintf('Non alphanumeric at start of tokcn.\n"),
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return 1

for(;*name;%amne.+)

if (!(isalnum(*narne)II *name

reun1

return 1;

int prejparser(db node, query, start)

/* Sees if the function passed is a composite and expands it*/
dap-dbid-node *db node;
char *query;
int start;

int composite=FALSE;
char tokenlI[ONE...K], *toklI, *tok2;

#ifdef EnExFlag
printfC"Enter the pre-parser Function.Vi );
fflush(stdout);,

#endif
strcpy(tokenl1 query);

printfC'HELP value passed in to check is %s\n'.token I);
if (strstr(token 1,"("))

toic I -strtok(token 1,'()
tok2=strtok(NULL,')');
if (attuib..type...search(toklI,tok2,db...node->first entity)='G')

strcpy(tokenl1,getaddr(db-node,'A',tok2,tok 1));
printfC"HELP value passed is now %sAn",token 1);

composite=TRULE;

if (composite)

tokl-strtok(token "'&'3);
tok2=strtok(NULL,"&");
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if(ta)
I

spuintf(query,"%s # %s &",tokl,tok2);.

else

sprintf(qucry,'%s # %~s &',tok2,tok 1);

return composite;
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*File Name: dap~deflnexc
*Source: /u/mldbs/greg/CN4TRL,/TlIangIF/src/DapfKms/dap-.define.c
*This file contains the procedure for processing DDL constructs.

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <licommdata.h>
#ifndef DAPLEXINFO
#include <dap-info.h>
#endif

/* following variable need to be passed dapdb_id-node *dbý-node *

int ddl-Parse(input, dap info ptr)

struct dap-info *dap-info-ptr;
char *input

dap...dbid-node *db node;
char keyword[InputCol], stringlllnputCol], string2lllnputColl;
char token 1 [InputCol];
char token2[InputCol];
char token3[InputCol];
char token4[InputColj:
char temp[InputColJ;
char substring[InputCol];,

#ifdef EnExFlag
printf ("Enter ddl...parse\n");
Mfush (stdout);

#endif

dbnode = dap ifo...ptr->dpicurr _db.cdi-db.dn-dap;

strcpy(string~input);
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/* get operation keyword from suing */
keyword = strtok(smring," ").

/* Process transaction beginning with DECLARE*/
if (!(strcmp(k-•yword,"DECLARE")))
I

if (strchr(input, '='))/* "=" -> alias declaration else new entity */

/* New Alias Declaration *I
token I = strtok(NULL, "
if (illegal-char.search(token I))

I
ERRORCnlegal character in word:",token 1);
dapjinfo-ptr->dap-error = ErrCreateDB;
return 0;

)

if (aliasosearch(tokcn 1, dbnode->first-alias)
Ilentity_se,-.ch(token I, db_node->first entity))

I
ERROR("Previously declared: ", token 1);
dap-info-ptr->dap-error = ErrCreateDB;
return 0;

}

/*see if token I is a reserved word*/

if (reserve~search(token I))
{

ERROR("Entity Name is reserved word: ",token 1);
dap-info.ptr->dap-error = ErrCreateD.B:
return 0;

/* process the token that follows = in the alias declaration */
token2 = strtok(NULL," ");
if (token2[0] -
{

if (token2[l W)-')

/* token2 was only "=". Get next token */
token2 = strtok(NULL... ");
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else

1* token2 has "="~ (no spaces) immediately preceeding token *
*token2++; /* remove preceeding *

if (token2)

if (illegal-char...search(token2))
I

ERROR("Blegal character in word: ",token2);
dap-ifo-ptr->dap-error = ErrCreateDB;
return 0;

else

if (entity-seach(token2, db_node->first-entity))

/* Succesfu, Alias Declaration*/
add-new-alias(db-node,token ljoken3.token2,token4);
add_new_attrib(db...node,token2,token 1 ,A~token4,token3);

else

ERROR(CEntity has not been defined : ".token2);,
dap-info-ptr->dap-error = ErrCreateDB.

return 0;

else

ERROR("Nothing found after = ",string);
dapofbptr->dap-eror = EffCreateDB;
return 0,

else /* Not an entity New Entity Declaration *

if (token] = strtok(NULL,"
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if (illegal_charsearch(token 1))
I

ERROR("|llegal character in word: ",token ]);
dapinfo.ptr->dap-error = ErrCreateDB:
return 0;

)

if (entity.search(token 1 ,db-node->first-entity))
(

ERROR("Entity has previously been defined : %,token 1);
dap-info-ptr->dap-error = ErrCreateDB;
return 0;

/*see if token is reserved word*/
if (reservesearch(token 1))
(

ERROR("Entity Name is reserved word: ",token 1):
dapjinfo-ptr->dap-error = ErrCreateDB,
return 0;

I

else
/* token I is null -> DECLARE with no arguments*/

{
ERROR("Too few arguments - Nothing follows DECLARE");
dap info.ptr->daperror = ErrCreateDB:
return 0;

}

/* have valid entity name (tokenl). Now the word ENTITY must follow */

if (token2 = sutok(NULL,
I

if (!(strcmp(token2, "ENTITY"))) /*token2 = "ENTITY" */
{

/* Succesfully declared entity */
addnew_entity(dbfnode, token 1);

else
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ERRQR("Ilegal DECLARE statement", string);
dap-info...ptr->dap...error = ErrCreateDB;
return 0;

else

ERROR('Too few arguments - Nothing follows DECLARE");
dap-info-..ptr->dap-effor = ErrCreate DB;
return 0;

/* There should be no more tokens in string ~
if (strtok(NULL.,"")

ERRQR("Too many arguments in Declare Statement", input);
dap-info-ptr->dap-enor =ErrCreateDB;
return 0;

else if (! (strcmp(keyword, "DEFINE")))
I
if (!(strchr(input. '=')))

ERROR("Illegal Definition format. No equal sign",input);
dap-info-ptr->dap-.error = EfrCreateDB;
return 0;

substring = strtok(N`ULL,"=");

if (!(strstr(substring,")")))/* No Rfght Parens*/

ERROR("Ulegal Definition format. Improper Left Hand side",input);,
dap-info-ptr->dap-error = ErrCreateDB;
return 0;

if (strstr(substring," ("))/* Casd one or two*/
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tokenl - strtok(substring," ");
token2 = strtok(NULL," ");
if (strcmp(token2,"("))/*Means token2 is not Left Parens by itself*/
I

token2++;
}
else

I token2 = strtok(NULL,"")

else/*Casc three or four*/
I

token 1 = strtok(substring," (");/*Use space to clear any leading*/
token2 = strtok(NULL," (");

)/*Should be down to good tokens only otherwise token will be messed up*/
if (strstr(token2,")"))/*It had best be the last character*/
{

token2[strlen(token2)- I ]='Y;/*Get rid of the last character*/

if(strtok(NULL," )"))/*Means more after right parens*/

ERROR("Illegal Definition format. Improper Left Hand side",input);
dap_info_ptr->daperror = ErrCreateDB;
return 0;

if (reserve_search(token l))
4

ERROR("nlegal Definition format. Reserved word on Left Hand side",string);
dap_info_ptr->dap_error = ErrCreateDB;
exit(-I);

if (illegal_char_search(token 1))

ERROR("nlegal Definition format. Attribute name on Left Hand side",token 1);
dap_info..ptr->dap_crror = ErrCreateDB;
return 0;
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if (!(entity-.search(token2,db~node->firstentity)))

ERROR(lllegal Definition format. NO entity name on Left Hand side",token2;,
dap-info-.ptr->dap-..enror = ErrCreateDB;
return 0;

if (attrib..search(woken 1,token2,db_node->first_entity))

ERROR("llegal Definition format. Attribute name used",token 1),
dapjifo...ptr->dap-eror = ErrCreateDB;
return 0;

)/*Now get the right hand side of the equation*/

strcpy(string2,input);
strtok(string2,"=");
if (!token3 = strtok(NULL,' "))/*Means nothing after the equal sign*/

ERROR("Illegal Definition format. No Right Hand side",input);
dap-info-ptr->dap-srror = ErrCreate DB;,
return 0;

if (!strcmp(token3'"INVERSE'))/*We may have got an alias */

if (!(token3 = strtok(NULL," "#1I strcmp(token3,"OF))/*Means nothing after Inverse*/

ERROR("lllegal Definition format. Incorrect info after Inverse",input);
dapjinfo...ptr->dap-.error = En-CreateDB;
return 0;

)/*Up to here it looks pretty good for an alias*/

if (!(substring = strtok(NULL,"=")))/*Best not be another equal sign*/

ERROR("lllegal Definition format. No/Incorrect Info after Inverse OfC',input);
dapjnfo-.ptr->dap-.error =ErrCreateDB;

return 0;
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if (!(strhr(substring.,')))/I* No Right Parens*/

ERROR('IlegaI Definition format. Improper Right Hand side "substring);
dap-infojntr->dap...error -EfrCreateDB;,
return 0;

if (strstr(substring," ('))/* Case one or two*/

token3 = strtok(substring,'")
token4 = strtok(NULL.7 ");
if (strcmp(tokcn4, "("))/*Means Left Patens by itself*/

token44-+;

else

token4 = strtok(NULL,'")

else/*Case three or fou~r*/

token3 = strtok(substring,' a)
token4 = strtok(NULL¶," (");
if (strstr(token4,")'))/*It had best be the last character*/

token4[strlen(token4)- I ]="\O';/*'Get rid of the last character*/

)/*Should be down to good tokens only otherwise token will be messed up*/

if (strtok(NULL." )"))/*Means more after right parens*i

ERRQRCIIMegaI Definition format. Improper Right Hand side ".substri ng):
dap..jnfo-ptr->dap-error = ErrCreateDB;
return 0;

if (! (entity..search(token4,db node->firstentity)))

ERRORC(llegal Definitiob format. NO entity name on right Hand side",token4);
dapjnfo..ptr->dap...effor = En-rreateDB;
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return 0;
I

if (!(atuib...search(token3,token4,dbnode->flrst entity)))/*This had better already
exi st*/I

I
ERRORC'lllegal Definition format. No attribute on Right Hand

side',token3);
dap-info-.pr->dap-efror = FxrrCreaceDB;
return 0;

add -new~alias(dbjnode,token 1 ,oken3,token2,roken4);
add-new.attrib(db-node,token2,tokenl1,'A',token4,token3);

else /*otherwise should be a composite function or a datatype or an entity and already in
token3*I

if (strstr(token3,'('))

make-composite(db...node,tokenlI,token2.strtok(token3,"("),
strtok(NULL,"("),strtok(NULL,")"));

return 1,

if (data-type-search(token3))/*Proper definition of basic attribute*/

add_new...attrib(db_node. token2. token I. token3l0j. token3):

else

add-new-.attrib(dbjiode, token2, token 1, SE, token3);
if (entity-.search(token3,db...node->first~entity))/*Pointer for entity*/
I

sprintf(temp,'%!s_%s_%s",tokenl1,token2,token3);
add-newc-ntity(db-node,temp);

adc-new-attuib(db-nodetemp,ID(token2),'I', "INTGER");
add-newý_attrib(db...node,temp,ID(token3),'I', "INTEGER");

#ifdef EnExFlag
printf ("Exit ddl-parse\,n"
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return 1;

else
I

ERROR("Illegal Definition format. Improper expression on Right Hand
side"input);

dap-info-ptr->dap-error = ErrCreateDB;
return 0;

}I
}
}

}
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* File Name: dapjeneraLc
* SourMe: u/rndbs/pmg/CN•rLML•angIF/src/Dap/Kms/dap-general.c
* This file conains general utility procedures for operations in the

Daplex Interface.+

#include <stdio.h> P printf found here */
Oifndef DAPLEXINFO
#include <dapjnfo.h>
#include <licommdata.h>
#include "flags.def"
#endif

#define RESERVELENGTH 10
#define RESERVE_NO 24
#define DATATYPENO 4

char RESERVE_LIST [RESERVENO][RESERVELENGTH--
/* List of reserve words*/

('"FLOAT"
","INTEGER"
,"STRIG"

,"CHARACTER"
,"AND"
,"OR"

,"DECLARE"
,"DEFINE"
,"ENTITY"
","INVERSE"
,"OF"
,"LET"

","FOR"

,"NEW"

,"BEGIN"
,"EMD"

,"INCLUDE"
,"EXCLUDE"

"RE T-R IE V E "8
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ERROR(errornug, token)

/* Error handier for outputing messages to a file */
char errorjnsg;

char *tokcn
I
/*file erro...msg must be opened before this function is used *

printf("\ni%s %s\n". error..msg, token);

/* Determines if the token is a reserved token ~
reserve..search(tokcn)

char * token-,

int i;

for (i=O;i<RESERVE.YO;i++)

if (!strcmp(token,RESERVELIST~iD))

reun1

return 1;

data type serch(token)

/* Checks to see if the token is a standard datatype ~
char *token;

int i;

for (i=&,k<DATAJ:YPE..NO;i++)

if (!surmsp(tokenYREERVELLIST[i]))

retun 1;

84



I
return 0;

abditform(string)

P* Put a string into the ABDL attribute value formnat/
char string[];

int ij;

string[OJ=toupper(string[OJ);
j=strlen(string);
for (i=I;i<j;i++)
string[i]=tolower(string[i]);

return;

char* get addr(db node~type,,entity~attribute)

/* Gets the ABDL formatted address of whatever *
dap...dbid-node* dbý-node;
char type;
char* entity;
char* attribute;

dap-db-entity-node* entity-.node;
dap..db..attrib-node* attrib-node;

entity-niode = db-ýnode->first-entity;
while (entity_..node && strcmp(entity-.node->dap...entity...name,entity))

entity-node = eny....node->next~entity;
switch (type)

case VC:
case 'E':
if (entity..node)

I

else
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break;
case 'a':
case WA:
if (!entity...node)

return NOTFOUND;

else

attrib.-node = entity-jnode-Afrst-attrib;
while (attrib..node && strcmp(attwib-node->dap-.attrib-name.attibute))

attrib-node = atmfb-node->next-attnb;
if (attrib-node)
I

return attrib-node->dap-aturib-.addr-

else

return attribute-,

default:
return entity;

char* range _value (db node, attribute-name, entity-name)

/*Return~s the range of a given function*/
struct dapjibjidjode *db -node;
char *attjjbute-namne;
char *enity namne

dapj..b~..ntityjnode *entity;
dap..db..attrib-node *attribute-.

#ifdef EnExFlag
prnf("Enter range..yalue~n");

ffush(stdout);
#endif



entity = db...node-Afrst-.entity;,
while (entity && strcmp(entity->dap..encity...name, entity-name))
I

entity = Cfltity*)'nexLentity;

if (!entity)
I

#ifdef EnEx~lag
printf ("Exit2 range..yaluefn");
ffush(stdoui);

#endif
return NULL;

attribute = entity-Afrst-attrib;
while (attribute && strcmp(attributc->dap-attrib-name, attribute...namne))
I

attribute = attribute->next~attrib;

#ifdef EnExFlag
printf ("Exit range...value~n");
fflush(stdout);

#endif

if (!attribute) return NULL;
return attribute->range;
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* File Name: k conLc
* Source: /u/mdbs/greg/CNTRL/Tl/LangLF/src/Dap/Kc/k-cont.c

*/

#include <stdio.h>
#include <licommdata.h>
#include <dap-info.h>
#include "flags.def"

fKernelController(dapptr)

struct dap-info *dap-ptr;

/* This procedure accomplishes the following:
/* (1) Checks dpi_operation to determine whether we are creating a
/* database or querying the database or if there are errors. */
/* (2) Depending on the dpi-operation the corresponding */
/* procedure is called.

I
struct fileinfo *fptr;

#ifdef EnExFlag
printf("Enter f_KernelController \n")
fflush(stdout);

#endif

dap-ptr->dpi-subreq-stat = LASTSUBREQ;

/* look at operation to determine what action to take */

switch (dap-ptr->dap.operation)

case CreateDB: /*case where we are creating a database*/
/* .d and .t files are already created*/

f-ptr = &(dap-ptr->dpiLddlfiles->ddli_temp);
f.ptr->fijid = fopen(f..ptr->fi~fname, "r");
dbl-template(dap-ptr->dpi-curr db.cdidbname);
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fclose(fLptr->fi..fid);

#ifdef EnEx~lag
printf('Exitl L.Kernel...Concrollcr W");
fflush(stdout);

#endif

break;

case ExecRetReq:
case ExecRetCReq:
case ExeclnsReq:
case ExecDelRe44:
case ExecUpdReq:

dap-req...execute(dap...ptr):
#ifdef EnExFlag

printfC'Exit2 f_Kernel_Controller \,n");
fflush(stdout);

#endif
break;

default: /* This handles any errors ~

1* Error handling code ****J****/

printf("Error - Unknown operation type in Kc.\n");

#ifdef EnEx~lag
printfC'Exit3 fKernelController \n");
fflush(stdout);

#endif
break;

P *end switch*~/

f* end procedure fKernelController *
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* File Name: kfs~c
* Source: /u/mdbs/greg/CNTRLJTFLangIF/src/Dap/Kfs/kfs.c
* This process is to receive the requested output from the back-
*ends and output it in a Functional/DAPLEX type form.

#include <stdio.h>
#include <licommndata.h>
#include cdap-info.h>
#include 'flags.def'

f-kernel-formatting~system(dap~ptr)

struct dap-info *dap-ptr;

int done, msg...type, numberý_of_answers;
int OddMark = TRUE;
char *response, function (lnputCols];
struct temp...strjinfo* temp;

#ifdef EnExFlag
printfQ'Enter fLkernel~formatting...system\aV');

#endif

response = dap...ptr->dpi-cfs data.kfsi-dap.kdi-response;
++response; /*skip '[' character in resp.inse ~

get-header(dap...ptr->dap-query,function);
temp=dap...ptr->dap...query;
while (temp!--NULL)
/*Set the headers at 25 characters apart*/

printfC'%-25.25s'Xzemp->tsi-.str);
number_of_an-;weTR+4+:
strtok(temp->tsi...str, "();
temp,=temp->tsi~next,

I*Responses look like [string\DstringNOstring'4 .. such that
attribute values are separated by attribute names. There may also
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be other undesireable information which must be cleaned.*/

whilc(*response != CSignal && strcmp(function,response))
I

response+=(strleII(rcsponse)+ 1);

temp=dap-ptr->dap...query;
/*Everyothcr word is an attribute name & CSignal is the end*/
while(*response != CSignal)

if (!strcmp(response,function))

if (OddMark)
f* Then it is an attribute name ~

if (checklist(tempresponse))
/*Then it is one of the attribute names wanted so just skip the name ~

response+=(strlen(response)+ I);
OddMark = FALSE;

else
/* Else we skip the attribute name AND value we don't want*/

r e p n e = s r e r s o s ) )
response+=(strlen(response)+ 1);

else
/* Then it is an acceptable attribute value to print ~

printf("%-25.25s",response);
response+=(strlen(response)+ 1);
OddMark = TRUE;

printf('\n");

1* Clean up the linked list of headers *
while (dap..ptr->dap...query)

temp = dap...pw->dap-query;
dap-..ptr->dap-.query = temp->tsi-next;
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fr~ee(emp->tsistr);
free(temp);

#ifdef EnExFlag
printf ('Exit fLkernel-formatting..systemn'tV);

#endif
11* end f..kerneLformatting-system *

check Iist(Iist, word)

/* Sees if a word is in a linked list *
struct temp-.strjinfo *list;
char *wordi;

while (list)

if (!strcmp(list->tsLstr,word)) return TRUE;
list = list->tsi~next;

return FALSE;

get,_header(query~function)

P* Retrieves the first hwader's attribute name
struct temp-..strjnfo* query,
char* function;
I

char* temp;

#ifdef EnExFlag
printf("Enter get~headerin");

#endif

temp = (char*)malloc(sizeof(char)*(strlen(query->tsistr)+ I));
strcpy(temp,query->tsi-str);
strcpy(function,strtok(temp,'("));

#ifdef EnExFlag
printf('Exit get-headeft');

#endif
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*File Name: kms.c

*Source: /u/midbs/greg/CNTRLITI/LangIF/srclDapfKzns/kxns.c
*This file contains procedures for operations redirection within the
KMS of the Daplex Interface.

#include <stdio.h>
#include <1icornlmdata.h>
#include <dapjnfo.h>
#include <string.h>
#include 'flags.def"

translate requst Wap info ptr, fcurr-req~ptr)

struct dap-info *dap-info-ptr;
struct reqinfo *fLcurrjreq...ptr;

int i;,
char temp...str[lnputCols+ I];

#ifdef EnExFlag
printfC'Enter translate.-equest\n");
printf('dap request = %s\n", L-currj-eq-ptr->ri-dap-req->dpri-req);

#endif

1* Get rid of any junk at the start ~
for (i-O~i<strlen(fcurr- req-ptr->ri-dap-jeq->dpri-req) &&

f..curremq-ptr->ri-dap-req->dpri-jeq[iJ= ';++ ;
strncpy(temp...str,(f-sureq....ptr->ri-.dap-..req->dpri-yeq)+i.InputCols);,
temp...str[lnputCols] = V0;
strtok(temp...str," II);

/* What operation is being requested *
/* If it says DELETE *f

if (!strcmp(ternp..str,"DELETE"))

doDELETE(dapjifo-t,L-curr..req...ptr->ritdap-req->dpriinjreq);
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#ifdef EnExFlag
printfC"Exit translate-request after deletefn");

Oendif

return;

else

/* If it says DEFINE or DECLARE *
if ((Ostrcmnp(temp-.str,"DEFINE")) 11

(strcmp(temp-str,"DECLARE")))

ddl-parse(Lcurr-eq-pt->Ti-dap-.req->dpri-req,dap-info...ptr);

#ifdef EnExFlag
printf('Exit translate-..request after create\n");

Wendif

return;

/* Otherwise it is a normal transaction*/
/* Check to ensure the right format for the backend!!!*/
dap-to-..abdl(dap..Jnfo...ptr,Lcuf-rjeq..ptr->ri-dapjýeq->dpri-in-req);

#ifdef EnExFlag
printf("Exit translate._equest~n");

#endif

return;

I I* end translate-request *

f abdlcleanup(dapinfboptr)

P* This function ensures we free up any structures created in the query
processing */

struct dapjinfo *dap-i.nfo-.ptr;.
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ifdef EnExFlag
printf("Enter f-.abdL-clcanupW'");

Oendif

dap-info...ptr->dpi-abdl wran.ti-curr-req.ri-abj-eq
dap-nfo-.ptr->dpi-abdLtran.ti-first..req.ri-ab...req;

while (dap-fo-ptr->dpi-.abdl-tran.tLcurr-req.ri-ab...req)

dap-info-.ptr-"dpi-abdljran.ti-first-req.ri-ab-req
dap-info...ptr->dpi abdi-tran-ti-curr-req.ri-ab-req->ari-next-req;

fr-ee(dap-jnfo-ptr->dpi-abdljtran.ti-cwT ýreq.ri-a&.req->ari req):

free(dapj-nfo...ptr->dpi-abdl-tran.ti-currj ieq .ri-ab..eq);

dapjnfo-ptr->dpi-abdltran-ti-currjreq.ri-abjeq-
dap-info-.ptr->dpi-abdl-twan .tijfirst-req.ri-abý-req;,

free (dap-jnfo-ptr->dpi-abditwan);

#ifdef EnExFlag
printfC"Exit Labdl-cleanup~n");

#endif

) 1 end f-abdi~cleanup *

do-DELETE(dapinfo~ptr,queryjptr)

/* This procedure does the lazy work for the Delete transaction *

struct dap-info *dap~jnfo...ptr;,
struct temp...strjinfo *query-ptr.
I
char *temp1I;
char temp..str[QNE-KJ, tenip2[ONE-K];
dap-dbid-node *node-pt;
dap...db..,entity...node *entity;
int found =FALSE;

#ifdef EnEx~lag
printf("Enter doDELETE'n");
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#endif

nodc...ptr - dap-ifo~pt-dpip..curr.db.cdi..db.dn...dap;
entity - node-.ptr-AfrsLentity;

strcpy(tamp2,query-jptr->tsi-str);
strtok(temp2," ");
templ=strok(NU`LL," S)

to-caps(temnp );

while(entity && !found)

/* To use queryxc it must have a field to retrieve. Use the ID pointer*/
if (!strcmp(entity->dap..entity...name,temp 1))

sprintf(temp...str,"RETRIEVE %s(%s)%s".
ID(templ),templ .(query-ptr->tsi-str)+(strlen(templ)+8));

found-TRUE;

entity = efltity->nexLentity;

if (!found)

ERROR("Entity not found",templ);
return 0;

strcpy(temp2,query-ptr->tsi-str);
strcpy(queryptr->tsi-str,temp...str);

dap-to-.abdl(dapjinfo-.ptr,query-.ptr);
strcpy(query-ptr->tsi-st,temp2);

/* Replace the word RETRIEVE with DELETE *
dapinfo-.ptr-A'ap-operation - ExecDelReq;
sprintf(temp-.str,"[DELETE%s",(dapjnfoýptr->dpi-abdl-tran.ti first~req.ri~abjreq-

>ari-req)+9);
SUWpY(daifo-.Ptr->'dPLabd1 trati-firstjeq.ri-abjTeq->ari-req.ternp.str);

P* Need to end the request before the retrived field names
This hould occur right after'))'. Can only delete one
instance at a time */

teMpI - stsrdopu-in>pt-dpiabdl tran-ti-firsLreq.ri-abj-eq->anj-eq,"))");
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if (teMpI !=NULL)

tenpl[2J - T1;
templ[3] = V

#ifdef EnExFlag
printf("HELP the request is %s~n',dap-info-ptr->dpi-abdl-tran.ti-first~req.ri-ab-rcq-
>ari-jeq);

printf("Exit doDELETEvV");
#endif
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* File Name: lil.c

* Source: /u/mdbs/greg/CNTRLTI/LangIF/src/Dap/Lil/lil.c
* This file contains procedures which control the menu selection
routines for the user, accept inputs and redirect required action
else where

*/

#include <stdio.h>
include <liconumdata.h>

#include <Uil.dcl>
#include <lil.ext>
#include <dap.dcl>
#include <dap.ext>
#include <dap jnfo.h>
#include "flags.def"

flanguageinterfacejlayero

/* This proc allows the user to interface with the system. */
P* Input and output: user DAPLEX*/

int num;
int stop; /* boolean flag */

#ifdef EnExFlag
printf ("Enter fjlanguage-interfacejlayerrn"):
fflush(stdout);

#endif

dap-initO;

P* initialize several ptrs to different parts of the user structure
for later use */

dap-info-ptr = &(cuserdapptr->ui ptype.li-dap);/*Which should be NULL*/
traninfo..ptr - &(dap_infoptr->dpidml_tran);
fmtstrq..ptr = &(tanminfo-ptr->ti-first-req);
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crre. a = &(tanjnfo_.jo->tLcur_:rje;

/* the followings are inserted for testing build-ddl_files only */
1,

dap info..ptr->dpi-curr_db.cdidb.dnfun = dbs-daphead_ptr.dn_fun;
f-build ddl filesO;

,!
/* end test code */

stop = FALSE;
while (stop - FALSE)
I
/* allow user choice of several processing operations */
prinff (`\nEnter type of operation desiredn"):
printf (%(l) - load new database~n");
printf (%N(p) - process existing database\n"):
printf ("'(x) - return to the MLDS/MDBS system menu~n");
dap-info-ptr->dap-answer = get-ans(&num):

switch (dap-info-ptr->dap-answer)
I
case T: /* user desires to load a new database */

f_loadnew(dap-info..ptr);
break;

case 'p: /* user desires to process an existing database */
f process,.old(dap-info-ptr);
break;

case 'x': /* user desires to exit to the operating system */
/* database schemas must be saved back to files */
/* and also associated memory must be freed up
f_savecatalogs(;*/
stop = TRUE;
break;

default: /* user did not select a valid choice from the menu */
printf ("\nError - invalid operation selected\n"):
printf ("Please pick againNn");
break;

/* end switch */

/* return to main menu */

)/* end while*/
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#ifdef EnExFlag
printf ("Exit f.language-interface-jayetn");
fflush(stdout);

#endif
S/* end fjlanguage-interface-layer */

f load-new(dapinfoptr)

struct dap-info *dap-info-ptr;

P* This proc accomplishes the following:
/* (1) determines if the new database name already exists, either */
/* in the schema linked list or as a '.DBname.cat' file, */
/* (2) adds a new header node to the list of schemas, */
/* (3) determines the user input mode (file/terminal),
/* (4) reads the user input and forwards it to the parser, and */
P* (5) calls the routine that builds the template/descriptor files */

int num;
int morejinput;
char filler[MaxPathLen+FNLength+2],
struct ddlinfo *ddl info allocO;
dapdbidnode *new-ptr,

*db_ptr,
*dapdbidnodeallocO;

FILE *cat-fd;

#ifdef EnExFlag
printf ("Enter fjload-new\n");
ffiush(stdout);

#endif

dap-info..ptr-dap-operation = CreateDB;

P* prompt user for name of new database */
printf ("[7;7mMnEnter name of database --- >[O;0m ");
readstr (stdin, dap-info-ptr->dpi-curr.db.cdi dbname);
to-caps (dap-info-ptr->dpi currldb.cdi-dbname);

P* See where this comes from in the DAP unit*/
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#- T"

db-ptr dbs..d p~ead..ptr.dn..dap;/*l don't know what this does but hopefully points
to a NULL space Could have had data from before*/

while Qdb..ptr)

/Ui determine if new database name already exists/
P* by traversing 1irzt of entity-oriented db schemas *
if (!(strcmp(dbpt->dap...dbjiame,

dap-info...ptr->dpL-curr db.cdi-dbname)))

prinif ('NaError - db name already exists~n");
prmntf ('17;7mPlease reenter db name --->[O;Om )
readstr (stdin, dap-info-ptr->dpLcurr db.cdi~dbname);

to-..caps (dap-.ino-.ptr->dpi-curr-db.cdi..dbname);
db.ptr = dbs-dap-head-ptr.dn-dap;/*Ensures we start at the top of the list to look*/
) /* end if *

else
/* increment to next database *
db...ptr = db...ptr->rtextjb;

) P end while */

dapjnfo...ptr->dpi~ddljiles = ddl-info-alloco;
strcpy(DDESCFname, dap-lnfo-.ptr->dpi-curr-db.cdi-dbname):,
strcat(DDESCFname, "A"');
strcpy(DTEMPFname, dap-info..ptr->dpi-curr...db.cdi dbname);
strcat(DTEMPFname, ".t");

1* continue - user input a valid 'new database name ~
/* add new header node to the list of schemas and fill-in db name ~
Pd and init relevant user stucture ptrs *

new-pt = dap...dbid-node-ailoco;

P* Ensure all our constructs are ready to go*/
strcpy (new...ptr->dap dbý_name, dap-info...ptr->dpi curr_db.cdi-dbname);
dap..jnfo...ptr->dpiscurr db.cdi-dbtype = DAP;
new-jptr->number...ofentitys = 0;
new..ptr->first..entity = NULL;
new-pt->object-sounter = 0;
new-ptr->first..alias = NULL;
new-pt->number...p-aliasesik 0;
new~ptr->next..db - dbs~dapjeaC~ptr.dn...dap;
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dbs-dap...head-ptr.dn-.dap =new-ptr;
dap-info-~ptr>dcurr...db.cdi-db.dn-.dap = new-ptr

P* check for user's mode of input *
more-input - TRUE;
while (more-.input)

/* determine user's mode of input *
printf ("'n~nter mode of input desiredfn");
printf ('\tf) - read in a group of creates from a file~n');
printf ('\tt) - read in creates from the terniinalhnl;
printf ('%t(x) - return to the main menu\n');
dap-info-.ptr->dap...answer = get-ans(&num);,

switch (dap-info...ptr->dap-answer)
I
case T: /* user input is from a file ~

Lread~tansaction...file(dapjinfo...ptr);
P* At this point we should have a pointer to OUr input file*/

if (dap-info-.ptr->dap-efror != Err ReadFile)

/* file contains transactions ~

rea~ a~iledap inf~ pt); fclose(dap -info-..ptr->dpi~file.fi -fname),
/* Make sure we are looking in the correct area */

strcpy(dap-jnfo...ptr->dpi ddl-files->ddli-temp.fijfname,
add-path(filler,DTEMPFname));

strcpy(dapjnfo..ptr->dpi-ddl-files->ddli-desc.fi-fname,
add-path(filler,DDESCFname));

fKerrnelController(dap-info-.ptr):
moreinput = FALSE,
/1*end if */

break;
case Yt: P~ user input is from the terminal *

f-read-terminal(dap-info...ptr);
if (dap-info...ptr->dap-..error != ErrReadFile)

/* user input transactions ~

read-a-file(dap...info-ptr);
/* Make sure we are looking in 'the correct area ~

strcpy(dapj-nfo...prr->dpi ddl-files->ddli-temp.tijfname,
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add-path(fihler,DTEMPFname));
strpy(dap-nfo...pt->dpi..ddLfiles->ddli~dsc.fijfname,

add~path(filler,DDESCFname));
fL.KerneLController(dap-nfo-.pt);

more-input = FALSE;
/* end if *

break;

case Yx: 1* exit back to LIL *
more-input = FALSE;
break;

default: /* user did not select a valid choice from the me-nu *
printf ("\nError - invalid input mode selectedfn');
printf ("Please pick again\n"):.
break;

/* end switch *

if (dap fo....ptr->dap-error - ErrCreateDB)
more-input = FALSE; /* errors in creates so exit this loop *

dap-info-ptr->dap-error = NOErr;
) /* end while *

#ifdef EnEx~lag
printf ("Exit fLload__neW\,n");

Oendif

I/*' end f load~new ~

f process~old(dap~infqoPtr)

/* This procedure is for using predefined databases *
struct dapi.nfo *dap-info-ptr;

FILE *catjd;
int num, stop;
int found = FALSE;
int exist = FALSE;

* char file_name[FNLength + 3],
*'recordjile;

char filler(MaxPadth.en+FNLength+21;
dap...dbid-node *Od-.ptr,
smiuct ddl-info *ddl-info-alloco;
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struct tran-info *'tran-info~alloco;
struct abjreqjinfo *ab-reqjinfo...alloco;

#ifdef EnExFlag
prnnt ("Enter f-process oldvf");

#endif

recorc~file = (charli)malloc(sizeof(char)* 100);
/* create the template and descriptor structure if it doesn't already exist*/
if (dapjinfo...ptr->dpLddl..files == NULL)

dap-info-ptr->dpi-ddl-files = ddl~nfo..alloco;

/* prompt user for name of existing database */
printf ("(7;7m~nEnter name of database ---- >[0:Om )
readstr (stdin, dapjnfo-ptr->dpisurrý_db.cdi-dbname);
to-caps (dapjnfo-ptr->dpi-curr-db.cdi-dbname);,
db-ptr = dbs-dap-h.ead-ptr.dn-dap;

/* These files had best already exist */
strcpy(DDESCFname, dapjnfo-..ptr->dpiscurr...db.cdi-dbname):
strcat(DDESCFname, "A"');
strcpy(DTEMPFnanie, dap-info...ptr->dpi-curr-db.cdi dbname);
strcat(DTEMPFname, ".t");

while (db..-ptr)

P* determine if given database name already exists
P* by traversing list of db schemas ~
if ((strcmnp(db...ptr->dap~db...name,

dap-jnfo-ptr->dpi-curr-db.cdi-dbname))== 0)

found = TRUE;
dap-jnfo...ptr->dpi-curr db.cdi-db.dn-dap = db..ptr;
dap-info-..ptr->dpi-curr db.cdi-dbtype = DAP;

P* assuming it has already its own temp & desc files, otherwise
build them need to be called. *

strcpy(dap-info...ptr->dpLddl-files->ddli te.fi fname,
add-path(filler,DTEMPFname));

strcpy(dap-info...ptr->dpi-ddlfiles->ddILdesc.fi-fname,
add_path(filler,DDESCFname));

break;
P/*end if*

else
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P increment to next database/
db-ptr - db..ptr->nexLdb;,

I/* end while/

if (!found)
I
strcpy(DDBCat, l)

satra(DDBCat, dap..jnfo...ptr->dpi-curr-db.cdi-dbname);
strcat(DDBCat, ".t");
if (cat-.fd =fopen(DDBCat, "r"))

exist = TRUE;
printf("\NI have already a database .d and .t files withfn');
printf('the same name from previous sessions.\n");
printfC'NnDo you want to use them(y/n)?')-.
dap-info-.ptr->dap-answer = get-ans(&num);

if (dap-info...ptr->dap-.answer - 'y')

found = TRUE;
fclose(cat...fd);
dap-info...ptr->dap...operation = CreateDB;
/*Need to create a function to make the DB from the Ad and. t files*/
f-loadscatalog(dap-info...ptr);

dapjnfo...ptr->dpi-sur..db.cdi db.dn-..dap = dbs..Aap-head-ptr.dn-d
dap-.infoýptr->dpi-curr...db.cdi dbtype = DAP;

/* assume it has read its own temp & desc files
else other problems */

strcpy(dapjnfo-..ptr->dpi-ddl -files->ddii-temp.fi-fname,
add~path(filler.DT`EMPFname));

strcpy(dap...info...ptr->dpi..ddl -files->ddli-desc.fi-fname,
add~path(filler,DDESCFnarne));,

fKernelController(dap...nfo~pw);

else
fclose(catj..d);

I/* end if cat_fd/
)P1 end if !found *

if (found)
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/* TI in MEDS - need to set the user and database id for the user ~
/* DBL...S$Use(dap-ifo.ptr->dpi-curr-db.cdi dbname);

l-SSAssignDB(cuserobj...ptr->ui-uid, dap..jnfo...pt->dpi-curr-db.cdi-dbname):

stop = FALSE;
while (!(stop))

printfC'\NEnter your choice~n');
printf("'\(d) - display schema~n');
printf('\t(m) - mass load from a data file\,n"
printf('"t(s) - send data to a file for mass loadfn");
printf('\t(f) - read in a group of queries from a file~n");
printf(r't(t) -.read in queries from the termninal\n");
printf("\tx) - return to previous menu\n");
dap-info-ptr->dap-answer = get-.ans(&num);

switch (dap~info~ptr->dap~answer)
I
case Vd:

f-display-schema(dap..jnfo..jnr);
break;

case'in':
f-read-transactionjfile(dapjinfo...ptr):
dap~massjoad(dapjinfo..ptr)-:
break;

case T5:
fLread_recieptjfile(dapjinfo-ptr);
dapmass...ump(dapjnfo..ptr);
break;

case Tf'
f_read_transaction-fjde(dap jnfo...pcr);
fLread-file(dap-jnfo-..ptr,fjran-info-ptr);
f..queries-toKMS(dapjinfo-.ptr,f..ranjinfo-ptr);
f-free-requests(fjtranjinfo-.ptr);
break;

case t'V:
fLreadjterininal(dapjnfo~ptr);
f~read-file(dap-jnfo-pwr,fran-info...ptr);
Lqueries-toKMS(dapjinfo-.ptr,fjtranjnfo...ptr);
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ffreejequests(fjtran-info-ptr);

break;
case Yx:

stop-=TRUE;
break;

default:
pzintf('NaError invalid operation selectedtn);
printf("Please pick again~N");
break;

I t end switch *
)/* end while !stop *

I/* end if found *

else
if ('exist)

printf ("Error - db name does not existvn").

#ifdef EnExFlag
printf ("Exit L~process_old'n");,

Wendif
I/* end Lprocess...old *

f displayschema(dap info ptr)

/* Procedure for displaying a functional database schema *

1* It places it in a file and does a cat Imore on the file *

swruct dap-info *dap-info-pti';

dap...dbid-node, *db-pwr;
dapjlb...entity-node *entity,*tmpentr;
dap-Ab-.attrib-node *attrib;
int ind;
FILE *fid;
char tinpstr(200];
char *ep
temp=(char*)malloc(sizeof(char)*SNLength);,
db...ptr = dap-info-.ptr->dpi-curr -db.cdi-db.dn-dap;
fid - fopen("schema",'W");
forintf(fid,'NiDatabase Name : %s\n ",db...ptr->dap..db name);

entity - db..ptr->frsr entity;
/* For each ENTITY real entity *
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while (entity)
t
ind - FALSE;
attrib = cntity->ftrst-attrib;,

P* For each attribute that's not a QQ */
while (attrib)
I

if (strcmp(atz "-dap-attrib-.narm,"TEMP") && !strstr(attrib-
>dap..attrib-.name,"QQ"))

if(!ind)

ind'.TRUE;,
fprintf(fid,'"\nEntity: %s\n" ,entity->dap-entity jiame);

fPrlfltf(fid,"%s(%s) = %s\,n" ,attrib->dap-atrib-name~entity->dap-entity-name,
attrib->range);

)/*End of if not TEMP or name with#*
attrib = attrib->next-attrib;

)/*end of Attribute search */
entity = entity->next..entity;

V/ end of Entity scarch*/

fcose(fid);
systern("more schema");
system("rm schemna");

I/* end f...display...schemna

attr-type(entity,string,temp)

/* Facilitates the search for an entity during display schema*/
dap..db..entity-node *entity;
char *string;
char *temnp;

char *telnp2
int length;

#ifdef EnEx~lag
pnrntf("Enter atwrjype Nui");
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fflush(sidout);
Oendif

length - striea(string);
while (entity)

if(!stmncp(entity->dap...entity-.name,string,length))

tempq2= entiy->dap...entity..name;
temp2+-lenglli,
strcpy(tenip~temp2);

#ifdef EnExFlag
printf("Exit attr...type goodfn');
fflush(stdout);

#endif
return;

)/*End if stmcrnp

entity = entity- >next..entity;
II*End While entity*/,

#ifdef EnExFlag
printfC'Exit atir-jype bacNV');
fflush(stdout);

#endif

strcpy(temp,"Unable to Locate");
return;
)/* End of attrjtype*"/

find alias(alias,entity,attrib,temp)

/* Gets alias information for cijtput or other usage *
dap-db..alias-.node *alia;
char *entity, *attuib, *telnp;

#ifdef EnExFlag
printf("Enter find_alias Nn");
ffush(stdout);

#endif
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while (alias)

if (!sutrnp(entity~Alis-,dap-alias-ecml) &&
!swcmp(attribAlias->dap..alias-new-name))

I
strcpy(temp~alas-)dap..Alas-ent2);

Oifdef EnExFlag
printfC'Exit find-..alias good~m");
fflush(stdout);

#endif
return;

alias = alias->nexLalias,

strcpy(temp'"Unable to Locate");

#ifdef EnExFlag
printf("Exit find-alias badfn");
ffush(stdout);

#endif
return;
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* File Name: Iikommon.c
* Source: /u/mdbs/gremgCNTRLIF/ngIF/src/DAP/Lil/blcommon.c
* This file contains the procedures that are used to handle the
transactions that are entered by the user.

*/

#include <stdio.h>
#include <ctype.h>
#include <strings.h>
#include <licomndata.h>

include <dap-info.h>
include "flags.def"

f queries to KMS(dapinfo..ptr.ran info ptr)

struc wan-info *fLrnjninfo-ptr;
struct dap.info *clap info-pt':

/* This routine causes the queries to be listed on the screen. */
/* The selection menu is then displayed allowing any of the */
/* queries to be executed. */

struct reqinfo *trninfo;
int proceed: /* boolean flag */
int num;

#ifdef EnExFlag
printf ("Enter Lqueries-toKMSn ");

#endif

num = 0;
f-list-queries(fjtranjinfo-ptr);
proceed = TRUE;
while (proceed - TRUE)
I
printf ('•nPick the number or letter of the action desireoNn");
printf ("'Anum) - execute one of the preceeding queriesfn");
prinf ("(d) - redisplay the file of queries'n");
printf ('•(x) - return to the previous menu\n");
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dap-nfo...ptr->dap-answer = geans(&um);

switch (dap-fo-pjtr->dap.answer)

case 'Wi - * execute one of the queries *
if (num > 0 && num, ý- f-tranifo-ptr->ti-no-eq)

f_find-query (num~f-tan-.info...ptr);

I"' This is the default value for operation */
f* If not a retrieve request, this value is reset *1
/* in dap...kenel-mapping...system *1

dap-info-ptr-'dap-operation = ExecRetReq;

/*Entry to query transaction programs ~
translate...requst(dap-info.-prr,f-tran-info...ptr->ti-curr-req):,
if (dap-info...pt->dap..-operation !=ExecNoReq)

if (dapjinfo...ptr->dap__.error == NOErr)

fl_Kenel-Controller(dap-info-ptr);

else
dap-info...ptr->dap...error = NOErr;

f-abdl-cleanup,(dapjnfo-ptr);
) /*~ end if ~

else

printf ("\nError - the query for the number you")
printf ("selected does not exist~n");

printf ("Please pick againfn");
I/* end else *

break;
case W:' 1* redisplay queries ~

Clist...qucries(fjranjnfo...ptr);
break;

case 'x' :* exit to mode menu ~
proceed = FALSE;

fLWAnAnfo..Pt->tLnOjeq = 0;
break;
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dddeut: P4 ame did not select a valid choice from the menu/
pnntf -"auo invalid option selected'n");

pnintf ("Please pick agaiffn');

)* end switch

/*cend while*

#ifdcf EnEx~lag
printf ("Exit fLquerie-sjto.KMS'n")-;

Oendif

I. end fLqueries-tojCMS *

f istqueries(ftraninfojitr)

struct traninfo *f-tranjnfop .

/* This routine actually prints the query list to the screen *

swruct req-info *fcunrreq-ptr,
*f-firsrq-ptr;

struct temp...sbt.info *req-ptr, /* ptrto a line of a query *
int i; 1* the number of the query *
int firstjine; /* boolean flag *

FILE *qry-fid; /* file id for query print file *

#ifdef EnEx~lag
printf ("Enter fjfist..qucries~n");

#endif

fscurrjreq...ptr = &(fjta-nfo...ptr-xi-urr-req,);
f-first..req..ptr - &(fjtran-info..ptr->tifArsLreq);

i-i1;
f-cwrjeqptr->ri-dap-req - f-first reqptr-xr-dap-req;

qry..fid W fopen(".qRyjlle", "W");
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1* loop and print the queries until there are no more ~
while (fLcurr..req...ptr->ri-dap-req)

req..Jrn - f-curr-seq:ptr->ri-dap-seq->dpri-in-req;
firstjine = TRUE;
fprintf (qryjfid.'~N");
while (req...pt)

if (firstjine)

/* first line of a query so print the number of it first1
fprintf (qry-fid,"'Nt%dc %sfn", i, reqptr->tsi-str);
first-line =FALSE;

/*end if
else

fprintf (qryjlid, 'N&~ %s\n", req...ptr->tsi-str);
req...ptr = reqjflr->tsijiext;
)/4. end while */

fLcurr-req-ptr->ri-dap-req = (.curr-req-ptr->ri~dapjreq->dpri~nextreq;

)/4' end while *

fclose( qry...id ); 1* close the query file ~

system("more .qry-jile"); /* print out the queries *
system("ri .qry-file");

#ifdef EnExFlag
printf ("Exit fLlist-queries~N");

#endif

I/4. end f-jist-queries ~

f rlnd.query(num~ftran-info~ptr)

int num; /* specified query to be executed ~
stiuct tran-info 4ffugan-info-ptr,

smruct tenp-strjinfo *'temnpstr
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struct req..jnfo *Lcfcwreq-ptr,
Jfjirst-je~q.ptr;

int i; /* counter ~

/* This function walks down the query list to the (num)th ~
/* query and passes back the ptr to that query ~

#idef EnExFlag
printf ("Enter f-fin&.query\n");

#endif

f-curr...req...ptr &(ftran-info...ptr->tis.urr-jeq);
fjifsrsteq..ptr =&(ftwan-info-.ptr->ti-first-req);

1* set the current ptr to the first ptr */
fsurrq...qptr->ri-dap....eq = Lfirstreq-pt~r->r-dap-req;
for 0i= 1; i< nui; i++)

fsuTrreq.ptr->ritdapjreq = fLcurr_req...ptr->ri..dapjyeq->dpri-next-req;

fl-wan-info-pt->uscurr-req = *fLcurr._req..ptr;
temp-st = f-surrj-eq.,.pt->ri-dap-jeq->dpri-in-jeq;
/*printf ("%s \n", fLcurr-req..ptr->ri...dapjyeq->dpritreq);*
while (temp...str)
I

printf ("%s \n", temp..str->tsi~str);
temp.....s= temnp..str->tsi-next;

pnintf (N"W);

#ifdef EnExFlag
printf ("Exit f-find-query'%n);

#endif

/*P end f~finc~query *

f free-requests(Ltran-info-ptr)

struct tran-info *fjtran-info.ptr;

1* This function frees all memory reserved by the transaction list *

struct temp-..strjinfo *temp-str'ptr;



struct dapjreqjinfo *curr-ýreq-ptr:

#ifdef EnEx~lag
printf ("Enter Lftfee..requests\n");,

#endif

/* set the current ptr to the first ptr *
curr~jeq~ptr - f tranjinfo...ptr->tijfirst req.ri-dap-req;
while (cunj-eq..pwr != NULL)

cuffrreq...ptr = curr-jeq...ptr->dpri-nexLreq;
free (fLtran_info...ptr->tifirst-req.ri-dapreq->dpri-req),

temp...str-pw = f -tran-info-..ptr->ti~first-req.ri-dap-req->dpri-in-req-,
while (temp-str...Ptr)

temp-str...ptr = temp..str...ptr->tsi-next;
free (fjtran-info-ptr->ti-first..yeq.ri-dap-req->dpri-in-req):.
fLtran-info-ptr->tiffirstjeq.ri-dapjreq->dpri-in-req =temp-..str....ptr;
1/"' end wie*,/

free (fLtran-info~ptr->ti-.first-req.ri-dap..req);,
fjrn-info-ptr->ti-first-req.ri dap-req =curr-req-ptr;
)/* end while *

#ifdef EnExFlag
printf ("Exit fLfreejyequests\n");

#endif

I/"' end Lfree-requests *
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77

*File Name: load dataxc
* Source: /u/mdbs/greg/CNTRL./'TlanglF/src/Dap/Lil/load-data-c
~'This file contains procedures for making an input file of mass data

#icue1 sdoh

#include <stdiog.h>

#include <ctype.h>
#include <Iicommdata.h>
#ifndef DAPLEX-INFO
#include <dap-info.h>
#include "flags.def"
#endif

dap mass dump~dap info ptr)

/* Places backend base data into a file *

struct dap-info *dap-info-ptr;

dap...b...entity...node *entity;
dapj..b-attribý-node *attribute-,
dap-dbid...node *db-ptr;

struct temp-str-info *value,
*temp, *temp2,
*temp-~ s-info-alloco;

int OddMark =TRUE;
int msgjtype,

done,
ind = 0;

char *query;
cha~r *response;
FILE *load, file;
/* values for these two depends on the defines in tstint.def (CNTRLwTI) *
char request(ONEK], /* Added request length *

err-msg(ONE-K];
struct Reqld rid; /* Defined in licommdata.h *

117



#ifdef EnExFlag
printfC"Enter dap-mass-dump~N");

#endif

db...ptr - dap-info...ptr->dpi currf-db.cdi-db.dn-lap;
entity = db-ptr->:first-entity;
value = temp-swrinfo-allocO;
temp = value;

P* For each ENTITY get ALL its data ~
while (entity)

P~ ABDL query format *
sprintf(temp->tsLstr,"[RETRIEVE(TEMP=%s)(T'EMP',entity->dap-eftity.Jlddr):
attribute = entity->first~attrib;

/* We need EVERY attribute *
while (attribute)

if atiue>a-trb-ye=E&
i(attribute->dap-attrib-type != 'G' &&

attribute->dap...attrib-type !='A')&

strcat(temp->tsi~str ......
strcat(temp->tsi~st,attribute->dap-attrib-addr);

)/*end if attribjtype*/
attribute = attribute->next~attrib:

)/*end while attribute*/
strcat(temp->tsistr,")]");
entity = entity->next entity;
if (entity)

temp->tsi~next = temp-strjinfo-alloco:
temp = temp->tsi-next;

)/*end if entity*/
)/*end while entity*/

temp = value;
load-file=dap-info...ptr->dpLfile.fi-Jid;
while (temp)
I

P* Send it to the backend for retrieval ~
/* The rest is a combo of KC And KFS ~
TIS$TrafUnit(dap-info-ptr->dpi-curr db.cdi~dbname,temp->tsi~str);
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response -daP-info-.Ptr->mdpiJkfs-data.kcfsi-dap.kdi-response;

done = FALSE;
while (!done)/*Not all responses for the current request have been received*/

TLR$MessageO,/*reuejve message from MBDS*/

msg~tYPe = TI...R$TypeO; /* get the message type of the received message*/

switch(msg....tpc) /* Is the response correct or are there errors? *

case CH...ReqRes: 1* The response is correct *
TLR$ReqRes(&rid,response); /* Receive the results ~

done = f-chkjf last-response(dapjinfo...ptr); /*Are we done ~
++response;!* Skip initial (*

query = response;
while(*response != CSignal)

if (!strcmp(query~response) && ind)

fprintf(load~file, "'s ",response);
response+=(strlen(response)+ I);
ind++;

break;

case ReqsWithErr:
TL-R$EfforMessage(request,errýmsg);
TIErrRes-output(request~errmsg);
return 0;
break;

default:
printfC'lllegal msgjtype =%d received.\zn", msg~type);
break;

P / End switch *

P 1 End while not done *
temp = temp->tsi~next;
V/en' of while temnp loop*/
fprintf(loadjile,'Na$$\n");
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/* Reset the External from MBDS *
dap..jnfo...ptr->dpijkc-data = value-,
fciose(Ioad-.file);

#ifdef EnExFlag
print("Exit dap-mass-dump~n");

#endif
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*File Name: mneta dtU
*Source: /u/mfdbs/greg/CNTRL/TI/a-ngIF/src/Dap/Kms/meta~d-t.c
*This file contains procedures for the creation of the two metadata
files, the descriptor and the template files, from the dap...db-node.

include <stdlib.h>
#include <string.h>
#include <stdio.h>
#include <licommidata~h>

#ifndef DAPJNFO
#include <dap-info.h>
#endif

create-tfile(dbtr)t

1* Function that creates the .t and A files that contain metadata for MDBS *
int
dap...dbid-node *d&..ptr,

dap....dbentity-node *curIrent~entity-..node;
dap...db_..attibý_node *cjjrrefltattrib-node;
FILE * Lout;
FILE * d-out;
char filler[MaxPathLen+FNLength+31;

/* open metadata .t file. Format is FILENAME.t ~
d-out = fopen(add~path(fihler,DDESCFname), "w");

P* open metadata .d file. Format is FILENAMEAd *1
t...out - fopen(adc-path(filler,DTEMPFnamfe), "w');

/* output database name and number of entities for .t

fprintf(tLout, "%s Nn", db...ptr-'dap...db..namne);
fprintfkt..out, "%dfn", db..ptr->number ofcntitys);

/* output database name and '"TEMP b s" for Ad*
fprintf(d..out,"%s ', db-ptr-dap-db.name);
fprintf(c~out,'"TMP b sAn");
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/* traverse the entity linked list ~
cuITrflLeftity...fode = db..ptr->ftrst..entity;
while(current~entity...node)

/* for each entity output it's name and number of attributes for .t '
/* Add Temp, as first attribute (also add I to attrib count) */
fprultf(tLout,"%d Nn", current.entity-node->number-of.attribs+ I);
strcpy(filler, current-entity-node->dap-.entity-.addr);
abdLform(fiiler);
fprinf(tLout,"%s \n", fller);
fprintf(LoutTEMP A~n");
current._attnib_node = current-entityjnode->furst~attrib;.
/* for each entity output I"! "flowed by it's name for Ad~

fprintf(d&out,"! %s\n". filler);

1* traverse the attribute linked list for current entity ~
while (current-attrib-node)

/* for each attribute type out it's name and type .t

/* Some attributes produce no ouput for .d *I
if (current~attrib...node-'dap...attrib-.type!='E' &&

current~attrib aiiode->dap-attrib-type ! =0 &&
current.attribý_node->dap...attribjtype!='A')

fprintf(tLout,"%s %c \i ",current...attrib -node->dap-attribý-addr.
tolower(current -attribý-node->dap...attribj-ype));

current-attrib-node = current~attrib-..node->next-attrib;

/* get next entity and repeat loop *
currnt-entity-node = currenLentity-.node.>next-entity;
1 1* end while */

/* End of file marker for Ad is'@' and '$ each on seperate line *

fprintf(d-out,"@\n");
fprintf(c-out,"$'n");

/* close .d and .t output files *
fclose(t..out);
fclose(d-out);
return 1;
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*File Name: mss-loadxc
*Source: /u/midbs/grcg/CiNTRL/TI/angIF/src/Dap/Krns/mssjload.c
*This file contains procedures for the loading of base data directly
from a data file to the MDBS.

ffinclude cstdio.h>
#include <ctype.h>
#include <strings.h>
#include <licommdata.h>
#include <dap-info-h>
ffinclude "flags.def'

dap mass oad(dap infojplr,flle name)

struct dap...info *dap...ino..ptr;
char *flle-name;

FILE *mass load-fid;
char insert[MaxPathLen], temp 1 [InputColsJ;
char temp[InputColsJ ,*tokenlI,*token2,*smroko;,
char query[ONE...KJ;
dap...dbid-node *db-ptz.;
dap..db...attrib_node *attjjb;
int counter=O;

#ifdef EnExFlag
printf("Enter dap...mssj-oadfn");

#endif

/* Finds the location of the file containing the data *
mass-load-fid = dap-info...ptr-'pifile.fi-fid;
db...ptr - dap-info-..ptr->dpi...curr db.cdi-db.dn-dap;
fgets(temp, InputCols, mass~load...fid);
counter++;
dapjnfo.ptr->dap...operation = ExeclnsReq;

/* Special end of data file m~arker*
while (I strstr(temp,"SS"))
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strtokftemp,"ýn");/*Removes any Nn if present*/
token lusttok(temp," ");

P Places it in the ABDL transaction format *
sprintf(query,'(INSERT(<%s,%s> ,tokenl1,suinok(NULL,' ))
token I -strok(NULL,"")
while(token 1)

sprintf(templ ,",<%s,%s>",zokenlI,strtok(N1JLL," ")
strcat(query~teunp );
token 1 =strtok(NULL,'")

strcat(query,")]");
P* Sends the data to the backends/

TIS$Trafl~nit(dap..infoptr->dpi-.curr..db.cdi-dbname,quer);
P* Ensures the ABDL is done */

dap....hk...responsesjeft(dapjnfo..ptr);
T3-fini shO;

P* An indicator to let users know they've not been forgotten ~
if(!(counter%5)) ( printf("%d ",counter); fflush(stdout);)
counter++;
fgets(temp, InputCols, nmass-load-fid);

1P Reset the object/entity instance counter T
db...ptr->obJecL~counter=counter;
printf("\n');

#ifdef EnExFlag
printf("Exit dap...mss-loadfn");

#endif
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*FIle Name: mode -entryxc
*Source: AMmndbs/greg/CNTRInrI/anglF/srcfDap/Kms/node..entry.c
* Tis file contains procedures for creathie and adding new nodes to
the dap...dbid-.node structure.

#include <stdio.h>
#include <stdlib.h>

#include <licomnidata~h>
#ifndef DAPLEX-INFO
#Dinclude <dap-info.h>
#include "flags~def"
#endif

void add new attrib(dap start, entity, name, kind, entity2, name2)

/* Adds a new attribute to an entity *
struct dapAb~id-node *dap-star;
char *entity;
char *namel;
char kind;
char *entty2;
char *naze2;
I
char termp..str[ONE-KJ;
dap..db..entity...node *start;
dap...db...attrib..node *temp-ptr,*dap db-atrib-node...allocO;

start = dap...start->first..entity;
while (strcmp(stan-'dap-entity-..namfe~entity))

start--start->ncxt...entity;
if (kind !='E' && kind W=A')

(start>number...of-attrbs)++/* Increase the number of attributes*'/

/*Make room for new node and names*/
temp...pt = dap.Ab...attwib-.node...alloc);
tempjtr->dap...Atrib...name = (char*) malloc (sizeof(char)*strlen(namne)+ I);
tenip-.pt.r-ange - (char*) malloc (sizeof(char)*strlen(entity2)+ 1);
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emptrPP->dap-...arib...addr - (Char*) malloc (sizeof(char)*(ANLength+2));

/*put values into strings*/
Strc-py(temp-ptr-'rage, entity2);
strcpy(twmp-jStr.dap~attbibnaine, name);

/If it is an entity to entity function fix the address*/
if (kind - SE)

sprintf(temp..str,"%s..%s",namie,entity);
abdljorm(temp-str);
strncy(temp4,tr-)dap-atrib..addr, temp-str.ANLength);

fif it is an alias function fix the address*/
else if (kind =='A')

sprintf(temp-str,"%s..%s",name2,entity2);
abdl-form(temnp..sft);
stmpy(temp-tr-dap..atuib-ad&, temp-.str,ANLength);

P* Otherwise it is straight forward. Composites done elsewhere */
else strncpy(temp...ptr-'dap-attribý-addr, name,ANLength);
tern pt->dap..attrib...addr[ANLength]="O';
temp..pt->dap...atribj-ype = kind-,

/"Adjust the pointers*/
ten pptr->next...attrib - start->first...attrib;
start->flrst..attrib - temp~ptr,

return;

void add new entlty(stat, name)

struct dap-db Jd.node *start;
char *name;

dap...dentity-.node *temp,*dap-entity-node-alloco;,
char*' attrib-.name;

(start->number-ofentitys)++;/*Increase the number of entities*/

/*Make room for new node and names*/
temp - dap...entity...node..alloco;
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Odap..entity..name -(char*) mailoc (sizeof(char)*(strIen(name)+ 1I))*.
amp )dap-e.ntity...add = (char) mulloc (sizeof(char)*(ANLength+2));
attrib..name - (char*) malloc (sizeof(char)*(strlen(name)+2));

/*put values into strings*/
tern >number..of...atribs = 0;
ternp->first-.attrib = NULL;
strcpy(temp->dap~entty-narne, name);
strcpy~temp->dap~ennzy-.addr, name,ANLength);
tern )-dap..entity..addr[ANLength]=\O';

I"' Remember it is really an attribute value ~
abdi-form(temp->dap...entity...addr):

/*Adjust the pointers*/
temp->nex~entity = start->first...entity;
start-,first~entity - temnp;

/*New entity needs a new identification attrbute*/
strcpy(attrib,..name, ID(nanie));
add-.new-.attrib(start, name, attrib..name, T1);
free(attrib...name);
return;

void add new alias(start, new-name, old-name, new-entity, old-entity)

struct dap-dbjidnode* start;
char *new.-nanw;
char *old~name;
char *neentity;
char *old-enflty;

dap.Ab..alias...node *temp;

(start.>nurnber...ofaliase)++;/*Increase the number of aliases*/

/*Make room for new node and names*/
temp = (dap-db..aliasjlode*) mailoc (sizeof(dap...db-alias-node));
tenip->dap_&.aias..new...name - (char*) malloc (sizeOf(char)*strlen(new...narne)+ 1);
temp-'dap-alias-old...name =(chaW) mailoc (sizeof(char)*strlen(okldnaffne)+ 1);
temp->dap...alias-.entl - (char*') malic (sizeof(char)*strlen(new...entity)+ 1);
temp->dap...alias...ent2 = (char*) malloc (sizeof(char)*strlen(okldentity)+ 1);
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/*put values into strngs*/
strcpy(temp-'dap-.afias-.new-.name, newnjame);
stcpy(temp-'dap...alias-oldjianie, old-niame);
strcpy~bmp->dap-.alias...ntl, new-.entity);
strcpy(temp-...palias..ent2, old-entity);

/*Adjust the pointers*/
tenmp->next.ahias - start->flrst-alias;
start->first.alias = temp:

return;

void make comnposite(db node, tokI, tok2, tok3, tok4, tok5)

1* composite function attribute nodes have special requirements ~
dap...dbid...node *db node;
char *tok I;
char *tk2
char *tok3;
char *tok4;
char *tok5;

dapjlb...entity...node *entity,
dap...db..attribjipode ftemp, *dapdb...attrib-node,..alloco;
char *range..yaluco, *range;

#ifdef EnExFlag
printf ("Enter make-composite~n");
fflush(stdout);

#endif
entity = dbjiode->first-cntity;

P* Find the proper entity */
while (strcmp(entity->'dap-entity-.name, tok2))
I

entity =entity-)next-entity;

1* Get ready to add a new attribute to the entity ~
temp - dap-do.-.attrib-.node..jlloco;
temp->dap...attribjiame = (char*)malloc(sizeof(char)*(strlen(toklI)+ I));

/* Place the data into the appropriate areas ~
strcpy(temp->dap...attrib-name, tok 1);
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temp-'dap-atbibjtypc =G'
range = rangeyalue(dbjfiode,tok4,tok5);
teznp->rangc - range-value(db-node,tok3,range);
tenp->dap_at~trib_addr = (char*)mailoc(sizeof(char)*(InputCols+1I));,
sprintf(temp->dap-attrib-addr,"%s(%s) & %s(%s)=%s ",tok3,range,tok4.rok5.range):

/* Readjust the pointers */
temp->next~attrib =entity- first..attrib;
entity->first-attnib =temp-,

#ifdef EnEx~lag
printf ("Exit make-composite~n");
fflush(stdout);

#endif
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/*

* File Name: query.c

* Source: /u/lndbs/greg/CNTRLiTIl(angIF/src/Dap/Kms/query.c
* This program parses and processes the DAPLEX statements FOR and

RETRIEVE.
*/

#define ONE I
#define REST 0
#define TRUE I
#define FALSE 0
#define LET 0
#define SUCHTHAT I
#define RETRIEVE 2
#define TOKENLENGTH 80
#define ELEMENT_NAME_LENGTH 6
#define MAXLEN 200
#define MAX_LEN_ABDL 200

#include <stdio.h>
#include <strings.h>
#include <licommdata.h>
#include <stdlib.h>
#include "flags.def"

#ifndef DAPLEXINFO
#include <dapjinfo.h>
#endif

int is integer(i)

/* This program checks to see if the passed character value
represents an integer. If it is an integer a I is returned
otherwise a 0 is returned. */
char *i;
I
intj;

#ifdef EnExFlag
printf("Into the Integer Function.\n");
fflush(stdout);

#endif
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I 
PO

forQj=O;j<strlen(i);j++)
I
if(!isdigit(i~j)) return 0;

#ifdef EnEx~lag
printfC'Exiting the Integer Function.\n");
ffush(stdout);

#endif

return 1;

int is-real(r)

1* This program checks to see if the passed character value represents
a real number. If it is a real number then a I is returned otherwise
a 0 is returned.*/
char *r;
I
int j;
int decimal =0;
forOj=0;j'zstrlen(r);j+4)

#ifdef EnEx~lag
printf("Into the Real Function.'n");
fflush(stdout);

#endif

foroj=0;j<strlenk'r);,j++)
foroj=O-,j<strlen(r);j++)

if(!isdigit(r~])) return 0;

if(ru] == '.'&& !decimal)
decimal++-;

else

#ifdef EnExFlag
printf('Exit the Real Function returning a 0.\n');
fflush(stdout);
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#endif

return 0;
}

}
I

#ifdef EnExFlag
printf("Exit the Real Function returning a I.\n");
fflush(stdout);

#endif

return 1;
I

linked list node* add-linked-list(name, value, linked_listhead_ptr)

/* This program adds an attribute name and value to the linked list
pointed to by a pointer passed by the user. These linked lists are
then used to create compound ABDL RETRIEVES and INSERT statements
(done by other functions).*/

char *name;
char *value;
linked_list_node *linkedlisLhead-ptr:

I
linked-list-node *linked_lisLptr;

#ifdef EnExFlag
printf("Into the Insert linked list Function.n");
fflush(stdout);

#endif

P* create space for new linkedlist node */
linked_list_ptr = (linkedlist.node*)malloc(sizeof(linkedlist node));
linkedlist-ptr->attrib-name=(char*)malloc(sizeof(char)*strlen(name)+ 1):
linkedlist_.ptr->attrib-.value=(char*)malloc(sizeof(char)*strlen(value)+ 1);

/* copy the attribute name and value to be inserted into db */
strcpy(linkedjist_ptr->attribname, name);
strcpy(linkedjist.ptr->attrib_•yalue, value);

/* update the necessary pointers in list */
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linkedJiisLjpt-'ncxt =linked-fist..head-ptr,

linked-jistjaead-pat linkedjlist-ptr,

#ifdef En~xFlag
printf('tExit the Insert linked list Function.Nn");
Mfush(stdout);

Eendif

return linkedilis~head-ptr,

char* ID(tok name)

P 7This program makes a 4 letter entity id from a suring passed by
the user. e.g. If the user passes the string(entity) "Equipment" then
a pointer to "EquiQQ' is returned. If the string is less than 4
characters then a "QQ" is concatenated to the entire string.
e.g. if "WRA" is passed then a pointer to "WRAQQ" is returned.*/

char *tok-name;

static char entity-id[MAX-LENI;
int tok_size = 4;

/* tok~size=4 unless token size is < 4 (i.e. string length) *

if (strlen(tok...name) < 4) tok...size = strlen(tok-name),
else tok-.size = 4:

#ifdef EnExFlag
printf("lnto the Insert ID Function .\n);
fflush(stdout);

#endif

strncpy(entity-id, tok-.narne, tok...size);
entity-jd[tok-.size]= 'Q';
entity-id[++tok...size]= VQ';
entity~jd[++tok _size]= W~O;

#ifdef EnEx~lag
printf("Exit the Insert ID Function.\n");
ffush(stdout);

#endif
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return entity~id;
}/*End of make entity id function */

getjpftrentity.addr(db-node,substring,tokl,tok2,tok3,tok4)

/* This program makes a pointer entity name. A pointer entity has
attributes which are entity id's which contain the object number
of the entity pointed to. The user passes a pointer to 3 strings
which are the fuction name, and two entity names. The pointer
entity name is these 3 strings concatenated together (seperated by
'-'). The program also verifies that the two entity names exist.
For example if the user sends the 3 strings "owner", "Items",
"Location" then the pointer entity name is: owner_htemsLocation
The program also checks that Items and Location are previouly
defined entiy names. The entity pointer will have the attributes
Item# and Loca#. These attributes will contain the integer value
corresponding to the object counter number assigned previously.*/

dap.dbidnode* db.node;
char *substring;
char *tokl;
char *tok2;
char *tok3;
char *tok4; /*pts to storage area for new name */

#ifdef EnExFlag
printf("Into the Insert make ptr entity name Function.n"):
fflush(stdout);

#endif

if (substring)
I

strcpy(tok3,strtok(substring," "));
strcpy(tok4,get_addr(dbjnode,'A',tok2,tok 1 ));
if (!strcmp(tok4,NOTLFOUND))
I

ERROR("Unknown attribute ",tok I);
return (0);
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F'-. -77 - 7--

I
else
I

ERROR("Incomplete Let Statement :An",substring);
return (0);

I

#ifdef EnExFlag
printf("Exit the Insert make pw entity name function.n");
fflush(stdout);

#endif

}/*End of makeptr._entityname*/

char *gettoken(req.ptr, token-type)

/P This program returns the next token of a Daplex request query. If
the user passes a NULL req.ptr then the previous query is used. A
non-NULL string means get token from the new query string. Token
type 1 implies get the next individual token, a 0 implies get the
rest of the query line. Queries are made up of numerous query lines

*/

struct temp.str_info *req-ptT;
int token-type;/* I means one token zero means rest of tokens on
line*/{

static int tokenlocation;
static sti-kct temp.str_info *current_line_ptr;
static char processjine[MAX-LEN];
static char token[MAXLEN];
static char nullstring[l] = W;
int last_token;
int i = 0;

#ifdef EnExFlag
printf("Into the Get Token Function.\n");
fflush(stdout);

#endif

if (reqnptr) /*if true then new query to parse */
{

strcpy(process-linereqptr'>tsi-str);
current_line_ptr=req..ptt;
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token-locationmO;

P~ remove leading blanks1
for (;processjlineltokenjlocationja='';token-location.+);

/*get new query if at end of line*/
if (process-imeltoken-location] -= VII

process~line(tokenjlocation]= Wn)

if (cuzTent-line-ptr->tsi-next)

cwrTent-linept=cuneflLline-ptr->tsi-next;
strcpy(process-line, current -line_ptr->tsi~str);
for(token-location=O~process-line~token-location]==''
tokenjlocation++); /*remove leading spaces*/

else

#ifdef EnEx~lag
printfC"Exit the Get Token Function return NULL.\n");,
fflush(stdout);

#endif

return(null~string);

/*The head pointer is at the first reasonable character*/
if (token...type)

for(last-token-tokenJocation;process-jine[las~tokenj !='' &&
processjline~last tokenJ!=VO&& processjlinetiast~token] ! =Nn:
last-token++)

token~i++] - processjine [las~token I;

else

for(last-tokenu'token-location; (last...oken < strlen(processjline) &&
process-Hne~last tokenJ!=VO&& processjine~las~tokenj !=\n);
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token[i+.,] processine [last-token);
}

tokenfi]'NO';
token-location = last-token;

Oifdef EnExFlag
printf("Exit the Get Token Function return token(s).An");
fflush(stdoUt);

#endif

/*capitalize token */

for(i=O;i<strlen(token);i++) tokenhil - toupper(token~ij);
return token;

}/* end of get_token function */

parse Ihs(str,tok l,temp)

/* This function parses the Left Hand side of the = sign. The user
passes a string in the form of token I (token2) = ?. This function
parses & copies token I and token2 to their designated storage areas.
? denotes that there are numerous possibilities following the "*/

char *str;
char *tok I;
char *tempi

(
char sutring[MAX _LEN];
char substring[MA)_LEN];

char *tok2;
int i;

Oifdef EnExFlag
printf("Into the Insert parsejhs Function.\n");
fflush(stdout);

#endif

tok2--(char*)mailoc(sizeof(char)*(strlen(temp)+ 1));
strcpy(tok2,ternp);
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i=strcspn(stiz 90=1);
stncpy(substring,strýi);
substringli W-,

if (!strstr(substring,")"))I* No Right Parens ~

ERROR(VI llmegal Definition format. Improper Left Hand side"Xstring);,
return (0);

if (strstr(subsuring," ("))/* Case one or two*/

stI ytksro~usrn,
strcpy(tokl, strtok(sUbsin," "));

if (srrptk,"")*en tok2 is not Left Parens by itself*/
I

tok2++;

else

strcpy(tok2, strtok(NULL,'"))

else/*Case three or four*/

strcpy(tokl, strtok(substring,"("));
strcpy(tok2, strtok(NULL,' ("));

)/*Should be down to good tokens only otherwise token will be messed up*/
if (strcspn(tok2,")"))/*lt had best be the last character*/

tok2[strlen(tok2)- 11 = 'O';/*'Get rid of the last character*/

if (strtok(NULL," "))*Means more after right parens and before

ERROR(C#2 Illegal Definition format. Improper Left Hand side 'string);
return (0);

strcpy(ternp,tok2);
free(tok2);

#ifdef EnExFlag
printf("Exit the Insert parsejlhs Functio~n.~");
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f f ush(swIout)

N) /f ParseIihs function1

char *create INSERT(db node,tempIistJgtr, reqjlist~ptr)

/* This function generates an ABDL "INSERT" statement from the tokens
within the DAPLEX LET statement. When finished insert points to:
[INSERT(<TEMP,temp>,'cattrib_name I .attrib-value I >* *)JI

"~the attrib name and value are found in the list...ptr linked list.
there can be any number of name and value pairs.

dap...dbi&..node* dbý-node;
char *temp;
linked-list-node *list..ptr;
struct ab...reqjinfo *reqjist-ptr,
I
struct ab-jeq-info *new-node;
struct ab-reqjinfo* ab~jeqjnfo-.alloco;
static char insert[MAX_LEN_ABDLJ;
char flller[MaxPathLen];

#ifdef EnExFlag
printfC'Into the Insert from Let Function.\n");
fflush(stdout);

#endif

sprintf(insert,'[INSERT(<TEMP, %s',get..addT~db-node,'E,temp));
while(list...ptr)

if (strlen(insert) < (MAXLEN..ABDL - 4))

strcat(insert,'5, <");
strcat(insertget~addr(db...node,'A',temp,list-pt->attrib name));,

strcpy(fillerjlist...ptr->attrib value);
abdljform(filer);
stucat(insertfl~ler);
list-pr = list-.ptr->next;
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else
I
/*Print new insert line *
crj-NSERT(dbjnode,temp~ist..ptr, rtqjist...ptr);

new-node - ab..req-jnfo-.allocO;
new-node->ari-req - (char *) malioc (sizeof(char)*(strlen(insert)+1));,
new_node->ari~next~req = NULL;
strcpy(new-.node->ari-reqinsert);
new_node->anri-eLop= ExeclnsReq;
new-node->ani-next-req = req jist...ptr->ari-next-req;
reqjlist-pt->ari-next-req = new-node;

#ifdef EnEx~lag
printfC'Exit the Insert from Let FunctionM')~y
fflush(stdout);

Wendif

return insert;

P ~ end create-insert ~

char *create RETRIEVE(db-node~temp, retrieve-name, list ptr, operation,

entity_;ype)

/*Tis function generates an ABDL "RETRIEVE" statement.

dap..Abic-node *db..node;
char *wrmp;
linked-Jist..node *list..Ptr;
char* retrieve-name;
int operation;
int entity-qWpe

static char retr [MAX-LEN...ABDLJ;
char addr-paname[MAX-LEN];
char ffiher[MAX..LENI;
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int youn&.bafilew;
Afdef UnixFlag

printf(Into the Create retrieve from Function.\j");
fflush(stdout);

#endif

if~hst..ptr)
I

Compound-.Retrieve - TRUE;
strpy(retrieve," R.ETRIEVE((TEMP="); /*compond (i.e. 'and') *

else

CompoundRetrieve - FALSE;
strcpy(retrieve'" RETRIEVE(TEMP="); /* simple stnn*/

P* if entity-..type temp already is correct addr/
if (entity..type) strcpy(addr-pname,temp);
else strcpy(addr-.name,get-addr(db...node.'E',temp));

if (!strcmp(addr-.name,NOTYFOUND))

ERROR("Unknown entity",temp);
return(" 6)

strcat(retrieve,adldr...name);

wbile(list..ptr)

if(strlen(retrieve)>MAX_LEN_ABDL)

printf("RETRIEVE Statement excxeeds maximum length. W'");
printf("Choose Smaller Entity Names~n");
prinff("%sNa",retrieve);
retumn(retrieve);

suaI eriv.))

strcat(retrieve,")n");

srcpy(addr-name,get-.addr(db...node.'A',temp,list-ptr->attrib..name));
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if (lstvnip(addr-iazne,NOTPOUND))

ERROR('Unknown element",temp);
return('")

sucat(reurieve~addr-name);

strca~t(re-trieve"="-,);
strcpy(fille,list~ptr->attrib...value);
abdl-form(filler);,
strcat(retrieve~filer);
list-.ptr=list-.ptr->next;
/* end while lisptrp */

if(strlen(retreve)>MAX_LEN-AB DL)

prnf"R M V Statement exceeds maximum length. \n");
piintf("Choose Smaller Entity Names\,n");
printfC'%sWn,retrieve);
return(retrieve);

if(Compound-Retrieve)
strcat(retrieve,")) CT);/* double '))'*/

else
strcat(retrieve,")() /* simple only I T

strcat(retrieve~retrieve-name);
strcat(retrieve,")");

if(operation==ExecRetReq) /*1add the BY clause for Retrieve*/

strcat(retreve,'BY")
if(strstr(retiieve-nanme"..))

szrncat(retrieve~retrieve-name~strcspn(retrieve-name,......
else

strcat(retrieve,retrieve-.name);

/* put in beginning and ending '[ ]'for RETRIEVE stint ~
retrieve[OJ -';
surcat(retrieve, 'I");
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/* free up the list nodes ~
while(list...ptr)

removc-ptr = list-ptr;
list-..ptr = list. ptr->next;
free(remove...ptr->attrib _name);
free(remove-ptr->attrib value);
free(remove...tr);

#ifdef EnExFlag
printfC'Exit the Create retrieve from Funcrion.\n");
fflush(stdout);

#endif
return retrieve;

char attrib-type search(tok 1, tok2, first entity)

/* This routine checks to see if the attribute is in the schema. If
not in schema an error message is output. Also checks that tok I
(the function) is an attribute of tok2.

chr*tol
char *tokl;

dapjib...entity...node *first~entity;

dapA&.ýentity...node *entity;
dap..dbattrib_node *attrjb;

#ifdef EnExFlag
printfC'Into the Attribute Type Function.\n");
fflush(stdout);

#endif

entity = first-entity;

while(entity)
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if(! strcrnp(tok2, entiy->dap-.entity-name))

attrib = entity->first-attrib;
while(attrib)

if(! strcmp(tokl, attrib->dap...attrib...name))

#ifdef EnExFlag
printfC'Exit the Attribute Type Function.\.n');
fflush(stdout);

#endif

return attnib->dap-.attrib-type;

attrib = attrib->next-attrib;
)/* end while attrib not null *

1* tok2 was found in schema but it didn't have a toki attribute ~
ERRQR("Following attribute not found in schema",tok 1);
return (0);

/*I end if tok2=entity name ~

entity = entity->next..entity;
I/*'end while entity not null*/

/* should have found a match must not be in out db ~
ERROR('Following entity not found in schemna,tok2);

return (0);

)/* end attnibjype~search function *

char * process~such(tokl,tok2,db-node~reqhd~ptr,dap~info-ptr)

f* function to process DAPLEX RETRIEVE attribute(entity) with the
SUCH THAT clause.

char *tokl;
char *tok2;
dap..Abid_node 4'db node;
struct ab-jeqjinfo *req-hd-ptr;
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struct dap-info *dap-info..ptr,

struct temp-strjnfo *temp-.str info_allocO;
struct temp-strjinfo *temp-..dap-.query;
char token[MAX..LEN];
char token 1 [MAX j.EN);
char token2[MAX..LEN];
char token3[MAX-..LEN];
char token4[MAX...LEN];
char temp[MAX...LEN];
char commtr...~stmt[MAXLEN];
char *retrieve-shft;
int entity jype;
linkedjist~node diretrieve-hd_ptr;
struct ab-reqjinfo *cn~req-ptr,

#ifdef EnExFlag
printf("lnto the Process Such (RETRIEVE) Function.\,n');
fflush(stdout);

#endif

dapinfo-.ptr->dap...operation = ExecRetCReq; /*retrieve common to be made *
strcpy(token, getjoken(NULLONE));
if(! (strcmp(token,"THAT")))

strcpy(temp,ge~token(NULL,REST));
parsejhs(temp, token 1, token2);
entity-type--parse-rhs(temp, token 1 ,token2,token3,token4,db node,

req..hd-ptr,RETRIEVE.dap-info pr)
if (entity rype)

retrieve..hd...ptr = NULL;
retrieve stnit = createRETRJEVE(db -node,token4,ID(tok2),

retrieve...hd...ptr,ExecRetCReq,entity-type);
/* insert the retrieve at the beginning of common retrieve stint
strcpy(commsrewrstrnt, retrieve-stint);
strcpy(ternp,getLtoken(NULL,REST));
parsejlhs(temp, tokeni, token2);
strcpy(token4,'V~");
parse-jhs(temp, token 1 ,token2,token3,token4,db...node~req~hdptr,

RETRLEVE,dap-info..ptr);

sprintf(temp,"COMMON(%s,%s)%s'LY',ID(token2),ID(token2),comm_retr_stint);
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strcpy(comm-mer..stinttemp);
retrieve~hdptr-NULL;
reurieve...hd..ptr--addjlinked-list(token I ,tokcn3.retrieve.hd-pcr);
retrneve-stnn - create-RETRIE VE(db..node,token2,ID(token2),

retrievejic-ptr.ExecRetCReq,FALSE).

strcat(retuieve...stmt,comn-retr..stmnt);
strcpy(commjretr-stnfl. retrieve-stnn);.
/* add "( I" around retrieve common stmnt
comm-retr-stint[O] =[;

/*save retrieve items tii after exec retrieve commn*I
temp...dap-.query = dapinfo-..ptr->dap...query:,
dapj-nfo-.ptr->dap...query = temp..str-info_allocQ;
strcpy(dapfo...-ptr->dap...query->tsi-str,ID(tok2));,

/*execute retrieve common*/
if(short~term...get(dapjinfo..ptr, comm_retr_stint) = 1

ERROR('No data matches request .")

return NULL; /* ERROR -- No data fm short-tern-get *

dapfo..o-ptr->dap...query = temp...dap-.query; /*reset retrieve items ~
/* toki &2 where assigned values in main */
createRETRIE-VE-witfr.OR(dap-jnfo-.ptr,tok2,ID(tok2),tok 1);
)/*enld if entity-.type */

else P" only a single retrieve needs to be made *

if(!strcmp(token2,tok2))
I
retneve...hd-ptr--NULL;
retrieve....d..ptr=add linkecdlist(tokenlI,token3,retrieve...hd...ptr);
retrieve-stmt = createRETRIEVE(db..node~token2,tok 1,

retrievejh-ptr,ExecRetReq,entityjrype);
load-request (dap-ifo...ptr~retrieve-.sutn, ExecRetReq);

P~end else */
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endO if 6MFHAT" *
else /* SUCH without THAT *

ERROR("ONLY 'SUCi' FOUND. Need 'SUCH THAT",temp);
dap-info-ptr->dap-operation = ExecNoReq;
return NULL;
I

#ifdef EnExFlag
prinff("Exit the Process Such (RETRIEVE) Function.\n").
ffush(stdout);

#endif

return comm-retr-stint;

) 1 End process_such function *

struct temp_$r-info *combine tists(Iist 1,ist2)

/* procedure to combine the results of two retrieve common stmnts.
i.e. it ANDS the retrieve commons. A pointer to the list of common
results is returned.

struct temp...str-info *listl;
struct, temp...str...info *list2;
I
struct temp-str_info *commnon list,*last entry. *remove node;

#ifdef EnEx~lag
printf("Enter the Combine Lists Function.\i");
fflush(stdout);

#endif

if(!list2)

ERROR("No data matches request",")
return NULL;

conimonjlist - temp...str info alloco; /mrake header node 4

last..entry = common-list;
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while(listl)

if(check..list(list2,listl->tsLstr)) /* list]I element in list2?

/* yes in both, put in common list *
lastcntry->si~next = listi;
last~entry = listl;
listl 1- listi ->tsi-next;

else

I* no, remove list I node *
remove~node = list];
listi = list]l->tsi-.next;
frec(reniove_node);

)/*" end while listi not null *

while(list2) P" free list2 linked list *

remove_node = list2:
list: = list2->tsi-..next;
free(remove-node);
) I* end while lisa2 not null *

1* REMOVE HEADER NODE *
renmove-.node =common-list;

common~list =comfmon~list->tsi-next;

frce(remove-node),

#ifdef EnExF~aS
printf("Exit the Combine Lists Function.\n").
fflush(stdout);

#cndif

return common-list;

)/* end combine list function *
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p rocuuwhuetokl, tok2,db _mod eqhbdpr, dap info Ptr)

/* function to process DAPLEX RETRIEVE attribute(entity) with the
WHERE clause.

chr*t I
char *tokl;

dap..dbic-node *db..node;
struct abjreq.Jnfo *reqjh4ptr;
struct dap-info *dapijnfboptr:

static char temp[MAX..LEN];
char retr..val[MAX-LEN];
char token[MAX-.LEN];
char token I [MAX-LEN];
char token2[MAX._.LENJ;
char tokcn3[MAX-.LEN];
char token4[MAX...LENJ;
char comm[MAX-LEN];
char retr_comni..stmnt[MAXLENI;
char *retrieve..stnit, *function~jetr,
int entity...type;
int firsutstrievescomznon = TRUE;
struct temp-.strjnfo *coniaon list;
linkedjlist~node *retrieve-hd-ptr, *remove_ptr:

#ifdef EnExFlag
printf("Into the Process Where (RETRIEVE) Function.\n');
ffush(stdout);

#endif

strcpy(token,get-token(NULL,ONE));
if(strcmp(token,"BEGIN'))

ERROR("WHERE must be followed by a BEGIN - END BLOCK",token);
dap-info-ptr->dap..operation = ExecNoReq;
return NULL;

1* process attribute...namne(entity..name) = entity-name stmnt
strcpy(temp~ge;_token(NULL,REST));
retrievejcd-ptr = NULL;
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parsejIhs(temp,token I ,token2);
entity-type-parse-rhs(temp, token 1 ,token2,token3,token4,db..node,

reci.hd..ptr,RETREEVE,dap-info-.ptr);
ifflentityjtype)

ERROR('rhs must = entity name for stint immediately after BEGIN ".temp)-.
dap-info...ptr->dap-operation = ExecNoReq;
return NULL;

/*'functionjetr contains retrieve statement and COMMON clause for
retrieve common to be created */

functionjretr = create_RETRIEVE(db~node,token4,ID(tok2),
retrieve-hc-ptr,ExecRetCReq,entity-type);

/*assign the part of the retrieve common that won't change to comm*/
sprintf(commn,"COMMON(%s,%s)%sNC)",ID(token3),ID(token3 ),function_retr):
P* prime dap-.info with variable name to be retrieved fm short~terin get*/
dapinfo...ptr-,rdap-.query - temp-strjinfo-alloco;
strcpy(dapjnfo..ptr->dap...query->tsi-str,LD(tok2));
strcpy(temp,get..token(NIJLL,REST)); /*get 1st stint after 'BEGIN' */

while(strcmp(temp,'END")

if(strpbrk(temnp,"$@"))

ERROR("END - Not Found for WHERE statement", "... .
return (0);

parse..jhs(temp~token 1 ,token2);
entity tpe--parse...rhs(tvmp, token l token2,token3,token4,d&.node,

req hd-ptr,RETRIEVE,dap-info~ptr);
retrieve....hdptr = NULL;
retrieve...hd~ptr--add..jinked-list(token 1 ,token3,retrieve..hd-ptr);

retrieve-stint = createJRETRIEVE(db...node,token2,ID(token2),retrieve hd-ptr
,ExecRetCReq,entity-type);

sprintf(retr...comin..stmt,'[%s %sN'",retrieve...stmt,comm);

/"execute retrieve commnon*/
if(short-term-get(dap-info...ptr, retr..comm-stmt)=-1

ERROR('No data matches request ,")

return NULL; P* ERROR - No data fm short-term-.get *
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iftfimrstetrieve-.common)

1* first time thru no lists to combine ~
first-.retricve..,common - FALSE;
common-list = dap-info-pt-dpi...c-data;

else

commonjlist = combinejlists(commonjlist. dap-info-ptr->dpi-kc...daza):

strcpy(temp~geLtoken(NULL,REST));

/*1 end while temp <> "END" *

/* toki &2 where assigned values in main ~
creatc.RETRIEVE with-.OR(dapjnfo-ptr,ok2,ID(tok2),tok 1);
srntf(dap-info...ptr->dap-query->tsi-str,"%s(%s)'O",tokl1,tok2,retr~comnun-.stmt);

#ifdef EnEx~lag
printf("Exit the Process Where (RETRIEVE) Function.\n");
fflush(stdout);

#endif

11* End process...where function *

nt process LET stmt(strtoki, tok2, tok3, tok4, entity toki, db node, req~hd~ptr,

called by, dap-info~ptr)

1* This function processes The LET statements found in a BEGIN and END block
found after a FOR statement. Information is parsed so that an ABDL INSERT
statement can generated later in the program. There are two forms of LET
1. LET entity-NAME. = literal
Il. LET entity-.name-j - entity-name..2 SUCH THAT entity-.name = literal

The first form generates a single ABDL INSERT statement. The second
must retreieve the element number of entity..name..2 (i.e. an ABDL RETRIEVE
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stint is generated and executed) and create an Additional ABDL INSERT
from information after the SUCH THAT clause (i.e. 2 INSERTS created).

char* str;
char Otok I;
char *tok2;
char *Iok3;
char *tok4;
char *entty-tk1I;
dap..dbid...node *db..node;
struct abjTeqjno rTeq..h&.ptr,
nt calledby;

struct dapinfo *dap-ifopIt-,

char string[MAX_.LEN];
char substring(MAX-..LEN];
int i;

#ifdef EnEx~lag
printfC'Into the Process Let Function.N"),
fflush(stdout);

#endif

strcpy(string,str);
parse-ihs(str,tok I tok2).
if(entity..tok I [0!=VO) /* not NULL if FOR NEW stmt '

if (strcmp(tok2,entity-tok ))

ERROR("#3 Illegal Definition format. Improper Left Hand side\,n ",string)-,
dap-info-.ptr->dap-operation -ExecNoReq;
return (0);

1* SUCH..THAT (1) is returned if type was 'E else LET(O) returned ~
called-by= parsejrhs(string, tok I, tok2, tok3, toK4 dbjiode, req..hd-ptr,

called-by,dap.-nfo...ptr);

#ifdef EnExFlag
printf("Exit the Process Let Function.\n');
fflush(stdout);

#endif
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7retwur 
called..by;

Pars. rbeStrlmg tokl~tok2, tOlc3,, tok4, db mode, reqbhdjtrca~led by,

dap~infojflr)

P* function processes the right hand side (rhs) of a statement that has
an '- in it.

char *strng;
char *toklI;
char *wla2;
char *tuoc3;
char *tok4;
dap-dbic-node *dbnode;
struct ab-req-info *req..hd~pw;
int called_by;
struct dapinfo *dap-info-ptr;

/*tok 21 -24 used to create additional INSERT stint if SUCH THAT clause
in LET stint.

char attjyve

char *retrieve...strnt;
char tok2l.[MAX_LEN];
char tok22[MAXLEN]:
char tok23[MAX_LEN];
char tok24[MAX_LEN];
char substring[MAX..LEN];
char elem2[MAX.LEN];,
char elem3[MAX-LEN];
char tok22...entity-id[MAX__LEN]);
char tok2...entity..id[MAXLEN];
char tok3..entity-id(MAX-LEN];,
char token[MAX.LEN];
char SUCH-.THAT-string[MAX..LEN];
int. t-.size;

linked-Jist-.node *inet-ed-ptr,
linkcdbist-node *rcetcve-hd.Lptr;

#ifdef EnExFlag
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printRIinto the process rhs Function.Nn');
ffush(stdout);

Oendif

stjg(ollig,SSI); /* clear string out to'=.

stcy(substring,strtok(NULL,'=')); /*get rest of line *
att-ype = attrib-jype.search(toklI tok2,dbjnode->first-entity);,
switch(anjype)
I
case TS:

/*for(;subsmrng[O !='"'&&substwing[OJ !=V';substring+*) /
strtok(substring,'\"');
if (substring)
I

strcpy(tok3.smrok(NULL.\"Y-));

else

ERROR('#4 Illegal Definition format. Improper Left Hand side",
string);

dap-info-pt->dap...operation =ExecNoReq;

return (0);

case 'I:
if(substring)

strcpy(tok3,strtok(substring,'"))
if (!(is-integer(tok3)))

ERROR("#5 Illegal Definition format. Improper Left Hand side",
string):

dap-info-.ptr->dap-.operation - ExecNoReq;
return (0);

else

ERROR("Incomiplete defintion of Let Stmt.n",string);
dapjnfo..p->dap...operation - ExecNoReq;
return (0);
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7"WiT,

case F:
if(substrng)

su'cpytok3,sutok(substrng," ")
if (!(is-.real(tok3)))

ERROR("#6 Illegal Definition format. Improper Left Hand side",
string):

dap-info..ptr->dap-operation = ExecNoReq;
return (0);

else

ERROR("I~ncomplete definition of Let Stmt.\n ",string).
dap-ifo-ptr-dap-operation = ExecNoReq;
return (0);

break;

case Oct:
f*for(;substring(0J !=\"&&substring[0j !=VJ';substring++) *
sutok(substring,.."...
if (substring)

strcpy(toklasrtok(NULL ......

else

ERROR("#7 Illegal Definition format. Improper Left Hand side",
string);

dap~ifo-ptr-dapo.,peration =ExecNoReq;

return (0);

break;

case TEO:
case 'A':

switch(called-by)
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case SUCH-THAT:

/*ERROR: Entity (FE) typ after - in a Such That stmt*/
ERROR("SUCH THAT clause: token right of = can't be an entity.,

suing);
dap-info-ptr->dap-.operation = ExecNoReq;
return (0);
break;,

case LET:
get-ptr-entity..addr(db...node~subslring,bok I ,tok2,tok3,tok4);
/*tok4 will be the new name of the pointer entity */

/* Next part of LET Stint must be SUCH THAT else error T
strcpy(token,getjtoken(NU.LL,ONE));
if (strcmp(token,"SUCH"))

I
ERRORC'Illegal query format. ",string),
return (0);

strcpy(token,geLtoken(NULL,ONE));
if (strcinp(token,"THAT"))

ERROR('Ilegal query format. ",string);
return (0);

strcpy(SUCHTHAT...string,get....oken(N' LREST));
process-LET...stmt(SUCH-.THAT-string,tok2 1 ,tok22¶,tok23,tok24,

tok3.db...node,req...hdptr.SUCH-THAT,dap-info-pt);

retrievejid..-ptr = NULL;
retrieve...hc-ptr-add-linked-list(tok2 I ,tok23,retrieve~hd~ptr);
/* get tok22 object number from database */
retrieve stint - create...RETRIEVE(db-node,tok22,ID(tok22),

retrievejlc-ptr,ExecRetReq,FALSE);,
I' put retrieve name into dap info for short get *'I
dap-info..ptr->dap-.query = temp-str-info-alloco;
srcpy(dap-info...pr->dap-query->tsi-st,ID(tok22));
dapjnfo-.ptr->dap-.query->tsi-next = NULL;
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if (Set..objecct.no(dapjinfo-.ptr, rctrieve-.strnt) 1I)
return (0); /* ERROR return empty string */

strcpy(elem3,dap-info...pt->dpikc data->tsi-str)-,
sprintf(elem2, "%-d", db...node->object counter);
insert-head-ptr = NULL;
insertjiead...ptr-addjinkecdlist(ID(tok2), elem2,insert-head~ptr);
insert.head-ptr=addilinkecdlist(ID(tok3), elem3,insert-heac~ptr);
sprintf(elem2, "%-d", db...node->object-counter);
insert-head-ptr=add linkedjlist(ID(tok4), elem2, insert-head-ptr);
/* Create and Print the additional ABDL "INSERT" stint generatede

by the SUCH THAT clause. */
createINSERT(db...node,tok4. insert.head-ptr,req hdptr).
break;

case RETRIEVE:
geLptrentity-addr(db...node,substring,tok 1 ,tok2,tok3.tok4),
t*tok4 is addr of the pcr...entity*/
break;

/* End called~by switch ~
break; IM or case 'E' ~

default:
ERROR("Attribute is unrecognizable ",string)-,
return (0);

/*End of switch*/

#ifdef EnExFlag
printf("Exit the process rhs Function.\n"):.
fflush(stdout);

Oendif

if(att~ype=='E'Ilatt type-=='A')

return (SUCHTHAT); /* types 'Eor'A'return SUCHTHAT(1)*/

else

return (LET); /*all types except 'E' return LET(0) *
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/*I End process...hs function ~

get,_object no(dap_1nfo ptr, retrieve-stint)

/* This function returns the entity object number assigned to the
attribute. It generates an ABDL stmnt (via create-retrieve) and
executes the retrieve statement (via shortjterm..get) to get the
desired number

struct dapinfo *dap-iifo-ptr;
char *retrieve_stint;

char *x;
#ifdef EnEx~lag

printf("Into the get..entity...object~no Function.Vi");
fflush(stdout);

#endif
/*execute retrieve*/
if(shortjterm~get(dap-info-ptr, retrieve-stmt) -0)

ERROR("No data to Retrieve" ....;.
return -1; /* ERROR -- No data fm short-term..get ~

if(dapjnfo...ptr->dpijkccdata)

if(isjinteger(dap-info..ptr->dpi...kc-data->tsi~str))

if(dap-info-..ptr->dpi-kc-data->tsi-next)

ERROR("Corrupt Database! More than one entity id # for "

retrieve-stmt);
dapinfo...ptr->dap...operation = ExecNoReq;
return (0);

else

ERROR("Database Corrupted Non-Numeric data in entity id # for,
retrieve stint);



dap-ifo-.ptr->dap...operation =ExecNoReq;

return (0);

else

ERROR(CDatabase Corrupted No entity id # found for ',retrieve_stint);
dap-info-.ptr->dap...operation = ExecNoReq;
return (0);

P* We have a valid entity object number *
#ifdef EnExFlag

printf("Exit getentity-object-no Function.\.n');
fflush(stdout);

#endif

/*" End get-entity-..object..NO *

craeRTIV-ihO~a~noPr template, conditional item,

retrieve-item)

P~ This function generates an ABDL RETRIEVE with 1 or more OR cluases.*/

struct dap-info *dap-info-ptr;
char *template;
char *conditional-item;
char *rtiv-tm

struct temp-str-info *kc-data;
struct ab-reqinfo *req node;
char temnp-lause[MAX...LEN];
char retrieve_or_stmt[MAX_.LEN_ABDL];
struct dap..db-id-node *db-node;,

#ifdef EnExFlag
printf("Into the create_RETRIEVE-withOR Function.\n');
fflush(stdout);

#endif

db-node = dap...info-.ptr->dpLcurr db.cdi-db.dn-dap;
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if(!dap~info...ptr->'dpi~kc..data) /*no data*/

ERROR("DAPLEX query unable to find requested dat", ")
dap-ifo-.ptr->dap-.operation - ExecNoReq;
return (0);

strcpy(retrieve..or...stm., "[RETRIEVE");
strcpy(temnp..clause,"((TEMP--");
strcat(temp-clause,get..addr(db-node,'E,template));
strcat(temp-clause,")and(");
strcat(temp~clause,conditional-item);
strcat(temp...clause,"m' m);
kc-data = dap-info-.ptr->dpijkc-data;

P* make an OR clause for each element in kc-data linked list*/
while(kc data)

strcat(retreve-or..-stmt,temp-..clause);
strcat(retrieve..or...stmt,kc...data->tsi_str);
strcat(retrieve-or...stmt,"))or");
kc-data. = kc;-data->tsi-next;

/* removes the last OR *1

retrieve...or...stmt~strlen(retrieve_or-stnt) -21 W;
strcat(retrieve..or...stmt, UCI);

strcat(retrieve-or-.stmt~retrieve_item);
strcat(retrieve-or...stmt,") BY ");
strcat(retrieve-or...sntn,retrieve-item).
strcat(retrieve...or...stmt,"]");

load-request (dapinfo...ptr~retieve-.or-stmt, ExecRetReq);

#ifdef EnExFlag
printfC"Exit the createRETRIEVE-withOR Function.\n");
fflush(stdout);

Oendif

)/* end Create_.RETRIEVE_With_OR *
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W&n load reqmW (dapft_ r~requt, ExecReqType)

/1k This functions loades the created ABDL statement(s) into the dap-info
data structure. (i.e. last step before execution) ~
struct dap-info 1kdapjinfo-.ptr;
struct abjreq..jnfo *krequest-,
int ExecReqType;

struct ab-reqjinfo *rcqjiode;

#ifdef EnExFlag
prinitf"Enter the load jequest Function.\n');
Mfush(stdout);

#endif

/1k load a request node with RETRIEVE *

req...node - abjreqj-nfo...alloco;
req...node->an...req = (char *k) malloc (sizeof(char)1kstrlen(request)+ 1);

I. reqnpode->ari~nextjreq = NULL; k

strcpy(req-node->ari-req,request);
req_..node->an -rel-op = ExecReqType;

dap..jnfo-ptr->dap-.operation = ExecReqType:
dap..jnfo-ptr->dpi-abdl tran.ti-first-req.ri-ab-req4 = req...node;
dapjnfo-ptr->dpi-abdl tran.ti~curr...req.ri ab-req = req-node;
dap-info...ptr->dpi-abdi-tran.ti-no-req = I-,

#ifdef EnExFlag
printfC"Exit the loadjrequest Function.\n');
fflush(stdout);

#endif

P/1 end load-request /

int dapto abdi (dapinfojflr,query~ptr)

/1k This program is the main driver program which then calls various other procedures
within query.c*k/

struct dap-info 1kdap-irfo...ptr;
struct temp...str...info *qu~ery-ptr;
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int entity jyp;w
lilt Lsize, i;
int New-.Entity,

chat token[MAX..LEN];
char entity-token 1 [MAX..LEN];
char token!I (MAX-LEN];
char token2[MAXj.LENJ;
char token3[MAX-.LEN];
char token4(MAX-.LEN];
char tokenS[MAX-.LENI];
char temp[MAX..LENI;
char entity-.id[MAX...LE.Nl;
char LETýstringIMAX...LENJ;
char FOR jio-.NEW(MAX..LENI;
char combo-joken[MAXLENJ;
char *retrjeve_stint;

struct temp...strj-nfo* temp~str.jnfo..alocO;
linkedJist...node *insert-heac-ptr, *retnieve-hd-ptri:
swruct abjetqjnfo *mq~hd-ptr,*cntreq-pt, *rcq..node;
struct temp-.strjinfo *last-dap-query;
dap..dbid-node *db-noIe;
char 't;
int first-timen;

#ifdef EnExFlag
printf("Into the dapto-abdl Function.\.n');
fflush(stdout);

#endif

db...node = dap-ifo-tr>dpisurrýdb.cdi...db.dn...dap;
reqjhd..ptr - abjeq-jnfO-.alloco;
rea hd4jxr->arLrcq = (char *) malloc (sizeoftchar)*2 I).
strcpy(req..hd..ptr->ari-req,'Header RccorfNY);
rea-hd...ptr->ari-lcxt req = NULL;
New-.Entity - FALSE;
if~lquery...ptr)

ERROR("No DAPLEX query found"," )
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iApjnfo..ptr->dap...operatoio ExecNoReq;
return (0);

strcpy(token, get-token(qucry.4,trONE));
if (!strcmp(token,"FOR'))
I
/* the FOR statement can be of two forms:

1. FOR NEW entity-name
[D. FOR entity-name

the first form is for an entity that has not been
created yet where the second has been created but we
are modifying the entries.

strcpy(token,gezjoken(NULL,ONE));
if (!strcmp(token,'NEW'))

strcpy(entity-.tokenl1,get-token(NULL,ONE));

insert...hea&..ptr = NULL;

db_node->objectsounter++;
sprintf(temp t'%-d .db-node->object-counter);
insert~heac~ptr-add linkedilist(ID(entity...token I ),temp,insert-head~ptr);
New-Entity = TRUE;

else /*FOR without NEW*/

entity joken 1 [01 = VO; /* set it to NULL *
strcpy(FOR...no...NEW,token);
strcat(FOR-no...NEW~get-token(NULL,REST));
process...LET _stmt(FOR-no...NEW,token 1 ,token2,token3,token4,entityjýoken 1,

db-node, ....hdptr,SUCH-THAT,dapjnfo...ptr);
strcpy(entity-token I, token2);
retrievejxd-ptr = NUI I
retrievejad~puvadce ..j r-~d_list(token I ,token3,retrieve hd~ptr),
retrieve_stint = creat, R FTRIEVE(dbnode,token2,ID(token2),

retrieve..hd-ptr,ExecRetReq,entity-jype);
P* put retrieve namne intc dap info for short get */
dap..jnfo...ptr->dap...query - temp...strjnfo..alloco;
strcpy(dap-nfo...ptr>dap-4iery->tsi-str,ID(token2));
dap-info...pt->dap...query->tsi-next = NULL;
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geLobjecLno(dap-info-.ptr, retrieve-st~nt);
New-.Entity - FALSE;

/* The FOR stmnt is always followed by a BEGIN and END block. *
strcpy(token~get-token(NULL,ONE));
if (strcmnp(token,"BEGIN))

ERROR("Invalid query header", query,..ptr);
return (0);

srcpy(token,getjtoken(NULL,ONE)),
while !strcmnp(token,"LET"))

strcpy(LET-string,ge~token(NULL,REST)):
entity~type-process..LET~stnn(LET~saing,token I, token2, token3,

token4,entity-token 1, dbjiode~req-hdptr,LET~dap-info...ptr);

if(!entityjtype) /*attribute is not entity (P') type?*/

/* Not E so add new attribute and its value to insert list *
insertjhead~ptr--add_linked jist(token 1 ,oken3,insert head-ptr);

strcpy(zoken,geLtoken(NULL,ONE)); /*'get next token*/

V/End while Token ="LT*

if (strcnip(token, "END")) /*next stmnt after LET's better be END*/

ERROR("Expecting END statement but following stmnt found:W,n "oken);
dap-info..ptr->dap...operation = ExecNoReq;
return (0);

if (New-Entity)
createNSERT(db-node,entity-token 1 ,inser-head-pteq-.hd..ptr),

dap-info-jptr->dap-.operation = ExeclnsReq;
dap-jnfo...ptr->dpi-abdljtran.ti fistý-req.ri-abj-eq = req..hd-ptr->ari-next-req;
dap-ifo-ptr->dpi-abdl-tran.ti-currrezabe =rq.hpt->ar netrq
INount. # of requests */
dap-info-.ptr->dpi-abdi~tranti-no-req = 0;
for(cntrea,-pureq-hd-ptr->ari-next-jeq;cnt-req..ptr;cnt-req-ptr=
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cm ret r->w~axLncx )dapjnfo-.ptr->dpi-abdl anutino-jeq++;

/*copy-jeqw-ejo-ap-info(dap-info-ptr~re-hd-ptr);*/
rcqjld...ptr>&rLnexLreq - NULL; /* reset the ptr1
return 1;

)* end if FOR
else

if(strcmp(token,"RETRIEVE"))

first-time - TRUE;
combo-token[O]
do

strcpy(token,get-token(NULL,QNE));
/*keeP concatenating tokens untilT) found*/
while(! strt(token,")")&&! (token)) strcat(token~get-token(NULL,ONE));

if (first-time)

first-time = FALSE;
dapjnfo-ptr->dap-.query = temp-str~nfo-alloco;
strcpy(dapjnfo-.ptr->dap-.query->tsi-st,token);
lastdap...query = dap-info..ptr->dap-query;

else

strcat(combo token,',');
last-dap-query->tsi.-next = temp..str-info...alloco:
strcpy(lasLdap...query->tsi-next->tsi-str.token);
last-dap...query = lastdap-..query->tsi-next;

strcat(token, 'W'S);
parse-jhs(token,tokenlI,token2),
strcat(combo...token,token 1)-.
strcpy(token,getjoken(NULL,ONE));
Iwhile ((!strcmp(token,"AND")) && (temp));

strcpy(token l,combo-token);
P* Null string. 'SUCH THAT' or "WHERE" clause must be next *
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if(token[Ol-'W¶) /*isnple retrieve with no qualifiers*/

retrieve-stnn createRETRIE VE(db node.token2,tokenl1 NULL,
ExecRetReq,FALSE);

load-request (dap-ifo...ptr~retrieve...stint. ExecRetReq);

else

if(! (strcmnp(token, "SUCH")))

retrieve.-stint - process...such(token 1 ,token2,db~node~req~hd~ptr.
dap...info-ptr);

else

if(! (strcmnp(token," WHERE')))

process-where(token l token2,db-nodejeq-hd-ptr,dap-info-ptr);,

else

ERROR("RETRIEVE must contain a SUCH THAT' or 'WHERE' clause",temp);
dap-info-..ptr->dap-operation = ExecNoReq;
return (0);
/*P end if "HERE *

1/* end if SUCH *
/ * end if NULL */

1/* End if "RETRIEVE" *
else

ERROR('Not a valid DAPLEX statement - Unknown first token",temp);
dap-info..ptr->dap...operation = ExecNoReq;
return (0);

Pendjj~ else *

#ifdef EnEx~lag
printf("Exit the dapto-abdl Function.\n");
fflush(stdout);

Oendif
return 1;

P ~ end ...abdl routine *
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*File Name: read cat~c
*Source: /u/mfdbs/greg/CNTRILwTlLangIF/src/Dap/Kms/read-caLc
*This file contains procedures for future growth allowing the user to
create a functional model based on best guess info from the template
and descriptor files.

#include <stdio.h>
#include <stdlib.h>

#include <licommdata~h>
#include <dap-info.h>

ftload-catalog(dap~info-ptr)

struct dap-info *dap-info...ptr;

dap-ibic-node *db-pt;
int countlicount2;
char string(MaxPathLen], temp[MaxPathLen];
FILE *fle~ptr;
dapjl&.entity...node *entity, *curr-flt;
dap-db..atirib-node *attrib, *curznatt;

/*assign pointers and open the file*/
file...ptr = fopen(dap..jnfo-.ptr->dpi...ddL-files->ddli temp.fijfname,'r");
db-pt = dap-info-ptr->dpi-curr -db.cdi-db.dn-dap;
printf('Enter the read program\n");

/*Clear out the name at the top of the file*/
strcpy(string, fgets~temp, MaxPathLen, file...ptr);

/*Get the necessary data, number of entities*/
strcpy(string, fgets(temp, MaxPathLen, file-ptr));
count I = atoi(string);
db-.ptr->number-of-entitys = counti;

/* Ensure that we aren't pointing at garbage */
db-ptr->flrst-entity - NULL;

/*j,~yp once for each entity*/
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for (;,cointl;countl--)

entity = (dap..db...entity-nodc*) malloc(sizeof(dapjib..entity...node));
entity->dap-.entity...name - (char*) mafloc (sizeof(char)*MaxPathLen ;
strcpy(string, fgets(temnp, MaxPathLen, file-.ptr));

/* Ensure that we aren't pointing at garbage*/
entity-Afrst-attrib = NULL;

count2 = atoi(string);
entity->number of~attribs= count2;
strcpy(entity->dap-.entity...name, fgets(temp, MaxPathLen, file-ptr)):.

/*Loop once for each attribute in each entity*/
for (;count2;count2--)

attrib = (dap-ib attribý-node*) mall c(sizeof(dapAb~atuibý_node));
attrib->dap...attrib-name = (char*) malloc (sizeof(char)*MaxPathLen);

strcpy(string, fgets(temp, MaxPathLen, file..ptr));

strcpy(temp,strtok(NULL," "));
attrib-'dap--attrib-type = temp[O];

/*get ready for next attribute*/
attrib->next-attnib=entity->first-atmrb;
entity->fzrsLattrib--attrib;

/* get ready for next entity*/
entity->nexLentity =db...ptr->first entity:
db-ptr-Afrst..entity =entity;
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*File Name: read fIl.c
*Source: /u/midbs/greg/CNTRLIAl/angIF/src/Dap/Lil/readjfile.c
*This file contains procedures for actually reading the schemA/defintion data

#include <stdio.h>
#include <strings~h>
#include <stdlib.h>
#include <dapjnfo.h>
#include <1icommsdata.h>

int reada~file(dap info-ptr)

struct dap-jnfo *dap-info-ptw-

char *input, *tinp, *result;
int i, MAXLEN = 80O,

trnp = (char*) mnalloc (sizeof(char)*(MAXLEN+I ));
input = (char*) mnalloc (sizeof(char)*(MAXLEN...I));

/* *dap-info-ptr dpi-file->fi-fid will point to the file or stdin *

while((result--fgets(tmpMAXLEN,dap-info-ptr.>dpi-file.fi-fid)) !=N ULL)

strcpy(input~tmnp);
input~sulien(tmp)- I ]=VO';
for (i=O;i<MAXLEN;i++)
f

input~ij-toupper(input[i]);

/* It had better at least begin with a D ~
if (strchr(input,'D'))

ddl-parse(input,dap-info-ptr);

/* creates the .d and .t files *
if (dapjnfo..ptr->dap-.effor !- EnfCreateDB)
createjjile(dap-ifo.jtr->dpi-cu~rr.db.cdi..db.dnjlap);
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P*

*File Name: readritnesm
*Source: /u/midbe/greg/CNTRLJT/LAnglF/src/Dap/LiI/radrtnes.c S
*This file contains procedures to ensure a file exists, open it and
provide a pointer to it for fumue operations.

#include <stdio.h>
#include <ctype.h>
#include <strings.h>
#include <licommrdata.h>
#finclude <dap..jnfo-h>
#include "flags.def'

f read transaction Ii Ie( dap info Ptr)

struct dap-info *dap-info-ptr;/* Use the same old one*/

int open-..flag; P* boolean flag ~
int i; P~ counter T

char file' arne(FNLength + 1];
char filler[MaxPathLen+FNLength~s- ];

"1 This routine opens a create/query file and reads the *
"* creates/queries into the request list.

#ifdef EnExFlag
printf ("Enter f-read-transaction-file\n"):,

#endif

openjlfag = FALSE;
printf ("[7;7m~nWhat is the name of the CREATE/ QUERY file ---->[O;Om )

P* open the file */
while (open...flag == FALSE)

gets (filename);
surcpy(dap-info..ptr->dpc-file.fi~fname, add...path(filler,filename));
if ((dap-info-..pt->dpijile.fi-fid =

fopen (dap-info...ptr->dpi-file.fi-fname, "r")) == NULL)

printf ("\nUnable to open file %s\ni", dap-info...ptr->dpi-file.fi-fname)-,
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/*rmgjhcbellO;*/
printf ("Please reenter valid filenameW'");

printf ("[7;7m");
printf ('tNaWhaL is the name of the CREATE/QUERY file --- >IO:Om )

)/* end if *
else

open-flag = TRUE;

I/* end while *

#ifdef EnEx~lag
printf ("Exit fjread-ýtransactionjfile\n");

#endif

I/*~ end fLread-ýtransactionjfle *

f read~reciept_file(dap_info-ptr)

struct dap-info *dap info-ptr;

int open-..flag; /* boolean flag ~
int i,rnum;
char filename[FNLength + 1];
char fihlerjMaxI~athLen+FNLength+ 1);

/* This routine opens a file to allow a mass ~
/* dump of data to it. ~

#ifdef EnExFlag
printf ("Enter fLreadjreciept-file~n");

#endif

openj- lag = FALSE;
printf ('Mn~hat is the name of the receiving file-->")

1* open the file */
while (open-flag == FALSE)

gets (filename);
strcpy(dap-info-..ptr->dpi~file.fi fname, add~path(filler,filename));
if ((dapnfo~ptr->dpi-file.fi~fid=

fopen (dap-info ' ptr->dpi-file.fi fname, "r")) !=NULL)
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printf ("NnFile %s already exists. Qverwrite?(YIN)\n", dapjinfo...ptr-
>dpi-file~fi name);

dap-info-ptr->dap-answer = get-ans(&num);
if (dpif-t-da-nwr=y 11 dap-jnfo-ptr->dap-answer==Y)
I

open-Rag = TRUE,
11* end if answer ~

else

fclose(dap-info-pt->dpi...file.fi_fid);
printf ("Please reenter valid filename\n");

printf (r'nWhat is the name of the receiving file --- > )

I/"' end if *
else

open-flag = TRUE;

I/* end while */

dap-info-ptr->dpi-file.fi-fid
fopen (dap..jnfo..ptr->dpi...file.fijfname, "w");

#ifdef EnExFlag
pnintf ("Exit fjread...reciept~file\n");,

#endif

I/"' end fLreadjreciept-file*/

f read-flle(dapinfo~ptr~ftran-info-ptr)/* Use this to read our queries*/

struct dap-info *dap-info-ptr;
struct tran_info *f-tran-info,..ptr;

struct temp~strjinfo *llew~tptI, 1* ptrs to liked list of 80 col input *
*cu~rLtptr,

*head-tptr, .
*rd...emp..str~infoO,

struct dapreq-info, *new-req ptr, /* ptrs to request List *
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*curr~reqDptr,
*dap-req.infoallocO;

int i,
firt_req, /* boolean flag */

firstline, /* boolean flag */
length_so_far, /* length of a single transaction */
EOF-flag, /* boolean flag */

EOR-flag; /* boolean flag */
char *varstr_alloco;

/* This routine reads a file of transactions into */
/* the user's request list structure. */

#ifdef EnExFlag
printf ("Enter f_readfile\n");

#endif

first-req = TRUE;
EOF~flag = FALSE,

/* create the request list from the inner loop's line list */
while (EOFflag == FALSE)
I

EOR_flag = FALSE;
length.so-far = 0;
firstline = TRUE;

/* create a linked list node for each request read. */
/* each node represents a line of the request */
while (EORflag == FALSE)
{

/* allocate a line */
new_tptr = rd_temp_.str'_info (dapjinfo-ptr,&EOR flag, &EOFjlag);
if (new t_ptr != NULL)
{
length-so-far = length.sofar + strlen (new t_ptr->tsistr):
if (first-line)

/* line is the first on the list so set appropriate ptrs */
head-t-ptr = new-tptr;
currijptr = new tLptr;
first-line = FALSE;

I /* end if */
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else

/* link line to the rest of the line list ~
curr._tptr->tsi..next = new t~ptr;
curr-t-ptr = new-tptr;
1/*' end else "

/* end if *

If end while *

1* check for no input situation ~
if (first-line && EOF~fag)

Printf ("WARNING - number of requests read 0!=)

else

/* allocate a request structure ~
new-req-ptr = dapjyeq-nfo...alloco;
I* store head j...ptr as the input request *
new-req...ptr->dpri-injeq = head-t-ptr;
new-req..ptr->dpri~req = varstr~alloc(length~sojfar + 1);
newjreq-ptr->dpri-req[O] = VA;
currtLptr - head jptr;

1* concatenate line list to form a request node *
while (curr..._.ptr != NULL)

strcat (new-req..ptr->dpri-req, cur-t-ptr->tsi-str);
curr-tptr = curr-t-ptr->tsi-next:
)/*' end while */

1* capitalize the request DEBUGGER follows*/
/*print~f('\ji%s\ai", newjreq...ptr->dpri-req); */
to-..caps (new-req,_.ptr->~dpri-req);,
newjreq..tr->dpn..reqj1en - length...sofar,
new-req4)tr->dpri-next-jeq = NULL;
if (flrstjeq)

P~ request is the first on the list so set appropriate ptrs *

fjran...info...ptr->ti-firstjeq.ridap-req= new_req,..ptr;
f-traninfo...ptr->ti-curr~jeq.ri-dap-req= new_req...ptr;
curr-req...ptr = new-req-ptr;,
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first..q-m FALSE;
/) emd if

else

/* link request to the rest of the list ~
curr-jeq4,tr->dpri-nextreq = new-req-ptr;
curr-req-ptr = new-req..ptr;
I/*' end else */

++f_ ninfo...ptr->ti-no-.req;
) f* end else *

I/*' end while */

/* TEST and trouble shooting code *

/* ////////to test what is read from file before sending to KMSII//III

fLtran_info_ptr->ticurrjeq.njidapjeq =I
fLtran-info-ptr->ti-first-req.ri-dapjeq;

while (fj-ran-info-..ptr->ti-curr_req.ri~dapseq)

printf("%s", fjranjnfo...ptr->ti-currj-eq.ri-dapjeq->dpri-req);
f..raninfo-.ptr->tL-.ýurr....eq.ri-dap...req =

f tran-info-..ptr->ti-curr-req.n -dap Teq->dpri-nextjeq;

#ifdef EnExFlag
printf ("Exit f-read-filefn");

Oendif

)/* end f...readjfile *

f read-terminal(dapinfojflr)

struct dapjnfo *dap-ino-ptr;

/* This function prompts the user to input creates/queries *
I* from their terminal

#ifdef EnExFlag
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printf ("Enter fjeadjrmninaWR");
Oendif

/* set input device to be the terminal *
dap-info...ptr-"dpi-file.fi-fid - stdin:,
printf (")nP~case enter your transactions one at a time.\n"),

prind ("You may have multiple lines per transaction.\n');
printf ("Each transaction must be separated by a line thatin");
printf (`Wtnly contains the character @@ .\n It);
printf ("After the last transaction, the last line must consist only\n');
printf ("\of theT' character to signal end-of-MeMie M~~");
printf ("[7;7m Input the transactions on the following lines :IO;Omrn~N");

#ifdef EnExFlag
printf ("Exit f-read-terminalM");

#endif

/* end JLrea&..terminal *

static struct temp stir info *rd temp str info(dap infojptrEOR flag, EOF flag)

struct dap-info *dap-info ptr
jrj1 *EOR~flag, /* boolean flags ~

*EOF flag;

struct temp-str~info *temp .str info allocO,
*temp-PIT; 1* ptrs to new temp-sti-info

structs */
int i, j; /* counter ~

1* This routine fills an allocated line list node *
/* and sends back a pointer to the node.

#ifdef EnExFlag
printf ("Enter rd-temnp-str-info~n");

#endif

/* set a ptr to the alloated line *
temp-Ptr - terp...str-Wi-nfoalc(;
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/* now read in a line of input *
readm dap-infojntr->dpi-file.fi~fid, temp...pir->tsi-str);

/* now cat the leading blanks in line *
for 0i O ;(temp-jptr->tsLstr[i] 11'I tempjntr->tsLstrf i] V t); i++)

if (i)

for (j = 0; tempq)ptr->tsi-stU+iJ != VO; j++)
temp-ptr->tsi-str~j] = temp~ptr->tsi-strlj+i];

temp-..ptr->tsi-.stro] = W

/* now add a blank before VO'
for (i = 0; temp...ptr->tsi-str~iJ W=~; i++)

if (i)
I
temp-ptr->tsi-strfi++1 11

temp-ptr->tsi-strtij = W0;

temp-ptr->tsi-next = NULL;

switch (temp...ptr->tsi..st4O~))

case EORequest: /* check for end-of-request(@@)/
*EOR~flag = TRUE;

#ifdef EnExFlag
printf ("Exiti rd-temp-..str-info\.n");

#endif
return NULL;
break;

case EOFile: /* check for end-of-file ($)*
*EOR~flag =TRUE;
*EOF-jlag =TRUE:

#ifdef EnExFlag
printf ("Exit2 rd~ternp-strjinfo\,n");

#endif
return NULL;
break;

case VO: /* check for empty line ~
#ifdef EnEx~lag

printf ("Exit3 rd-temp-.strjinfo~n");
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#endif
return NULL;
break;

case f: /* check for commnent line *
#ifdef EnExFlag

printf ("Exit rd-temp..strinfo~n");
#endif

return NULL;
break;

default: /* create or request line ~
#ifdef EnEx~lag

printf ("ExitS rd-temp...str-.info~n");,
#endif

return temp-ptr;
break;

1/* end switch *

1/* end rd-temp...str...info *
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-1* W

* File Name: reqconsuc
* Source: /ulmdbs/greg/CNTRL/'rILangIF/src/Dap/Kms/req-sonstrc
* Utility for ensuring queries are in the proper format

#include <stdio.h>
#include <ctype.h>
#include <licommdata.h>
#include <dap-info.h>
#include "flags-def"

f fixupABDL(dap~infboptr)

struct dapinfo *dap info-ptr;

/* New for TI in MDBS - added to correct request syntax ~

int i,
req jen;

char *req;

#ifdef EnExFlag
printfC'Enter f-.fixupABDL~n");

#endif

req-len = strlen(dap-info-ptr->dpi-abdl-tran .ti-curr-req. riab-req->arijreq):

req = dapjnfo..ptr->dpi~abdljran.ti currjeq.ri~abjreq->ari~req;

/* First, we must fix up the template name to be of the form *
/* first letter caps, remainder lower case. *
/* Find the first occurrence of "TEMP =" or "TEMP." in the request *

for (i=O; req[iJ 8A'= & req~iji!= i++)

i =i + 3;
for ( ; req[iJ!')' && reqli] 5='>; i++)

req[iJ - tolower( req[i]D;
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/* Now search for other occurrences (i.e., rea-common request or */
/* a retrieve, delete or update with multiple conjunctions */

for ( ; (i+3) < req..en; i++)
if ((req[i] - T) && (req[i+l] - 'E') &&

(req[i+21 -- 'M') && (req[i+3] = 'P'))
{
i=i + 8;
for ( ; req[i] != ')'; i++)

req[i] = tolower( req[iJ);
)

/* now fixup attribute values which are literals */
req = dapinfo.ptr->dpi-abdl-tran.ticurrjreq.ri-abjreq->ari-req;

for (i=O; (req[i] != NO'); i++)
if (req[i] -= )

++i;
++i; /* skip first char, since it's already upper case */
for ( ; (req[i] != V"); i++)

req[i] = tolower(req[i]);
I

#ifdef EnExFlag
printf("Exit f_fixupABDL~n");

#endif

}/* end f.fixupABDL */
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*File Name: req-executexc
*Source: /u/rnidbs/greg/CNTRLfrl/LdnglF/src/Daip/Kc/req...exect uc.c
*This file contains procedures which call upon and check the
interfaice with the backends.

#include <stdio.h>
#include clicommdata~h>
#include <dapjinfo.h>
#include 'flags.def"

dap~req~execute(dap~ptr)

I"' This procedure accomplishes the following: *
1* (1) Sends the request to MDBS using TiS$TrafLJnit() *

1* which is defined in the Test Interface. *
/* (2) Calls dap...chk-jesponsesjeft() to ensure that all *

1* requests have been processed. *
/* (3) Calls TI-finisho for post operation processing. *

struct dap-info *dap-ptr;

struct ab-req-jnfo* temrp;
int msg.type=O;

#ifdef EnExFlag
printf('Enter dapjyeq-execute Nn");

#endif

switch (dap~ptr->dap-operation)

caeEeceIq
case ExecRet~eq:

/* send request to MDBS *
while(dap...ptr->dpLabdLtran.ti_ currý_req.ri abjeq !=NULL)

if (msgjtype !=ReqsWithErr)
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TILS$TrafUnit(dap-ptr->dpLcuff db.cdi-dbnaine,
dap..jnr->dpi~abdl~tran.ti cunr_req.ri~ab~req->anj~eq);

/* wait until request is completely processed/
dap-chkresponsesJeft(dap-ptr);

TI~jinisho; /* tidy things after processing is completed*/
msgjtype = Th.R$TypeO;.

temnp = dap~ptr->dpi...abdl~tran.ti~cur~req.rl ab-req;
dap...ptr->dpi abdi~tran.ti_cpurrseq.ri ab_req=
dap...ptr->dpi_abdi-tran.ti_cunr~req.ri-abjreq->ari-next-req;

free(temp);

break;

case ExeclnsReq:

/* If there are transactions to process continue ~
while(dap~pt->dpi~abdl tran.ti_currjreq.ri~abjeq != NULL)

if (msg vype 1= ReqsWithEir)

TI_S$Trafl~nit(dap~ptr->dpi-curr.Ab.cdi~dbname,
dap-.ptr->dpi-abdi-tran.ti-cwr_ýreq.ri..abý_req->ari~req):,

1* wait until request is completely processed *
dap-chkjresponsesj-eft(dap-ptr);

TLfinisho; /* tidy things after processing is completed*/
msg.3ype TIl_R$Typeo;

temp = dap...ptr->dpi-abdi-tran.ti-curr-req.ri-ab-jeq;
dap..ptw>dpLabdi-ran.ti-curr-eq.ri-abjreq=
dap...ptr->dpi-abdljtran.ti-curr-req.ri-abjreq->ari-nex-req;

free(temp);

break;

case ExecDelReq:
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dap..ptr 'dpa bi aMtn us-uff-req.ri-.abj-eq
dap-..ptr >dpi-abdli wa.ti-..firserq.niabjreq;

while (dap-ptjr->dpi-abdl-tran.ti-cuff-req.ri-ab...req)

/* send each request to MDBS *
TIS$TrafJnit(dap...ptr->dpi-curr-db.cdi-dbname,

dap...ptr->dpLabdltran.ti-cunjý-eq.ri-abj-eq->ari-req);

/* wait until request is completely processed *
dap-chk..responses-left(dap-ptr);

Tijfinisho; /* tidy things after processing is completed *

temnp = dap...ptr->dpi-abdl tran.ti-currjreq.ri ab_req;
dap-pt->dpLabdl-ran.ti-ýcul-jeq.ri-ab-rcq=
dap-ptr->dpi-abdl-tran.ti-currj-eq.n -ab-req.>ari-next-req;

free(temp);

break;

default: P* This handles any errors ~
printf ("Error in dap operation typefn");
break;

/* end switch */

#ifdef EnExFlag
printf("Exit dapjreq...execute Nn")

#endif

P " end procedure dap-jeq-execute *
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*File Name: short get~c

* Source: A/u/mdbs/greg/CNTR/I/L~angIF/src/Dap/Kms/shor'Iget.c
*This file contains procedures for retrieving information from the
backends, placing respomss into a linked list set, and returning
to the requestor vice proceding to the KFS.

#include <stdio.h>
#include <string.h>
#include <ctype.h>
#include <licomm-data.h>
4Difndef DAPLEXINFO
#include <dap-info.h>
#include "flags.def'
#endif

short term get( dap info-ptr, query)

struct dap-info *dap-info-ptr;
char *query;

struct temp-.strjinfo *value,

*temp, *temp2,
*temp-str-info-alloc).

int -OddMark = TRUE;
int msg...type,

done,

char *response;

P* values for these two depends on the defines in tstint.def (CNTRLJTI) *
char request[ 1002], /* Added request length *

err...msg[200];
char function[lnputColsJ;
struct ReqId rid; P* Defined in licommdata.h *

#ifdef EnExFlag
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printffCEnter short~term...getNnV)
#endif

if (dap.jnfo..ptr->dpi...kc_data != NULL)

value - dap-info-.ptr->dpi-kc-.data->tsi-next;

/* Free up any previously used response set spaces *
while (value I- NULL)

temp - value->tsi-next;
free(value);,
value = tenmp;

free(dap-info..pwr-'dpi-kcjdata);

P* Start with a clean slate *
temp-NULL;
value=NULL-,
TISSTrafL~nit(dap-jnfo...ptr->dpLcurr...db.cdi dbname,query);
response = dap-info...ptr- dpi cfs...data.kfsi-dap.kdLresponse;

done = FALSE;
while (!done)/*Not all responses for the current request have been received*'/

TIR$MessageO;/*receive message from MBDS*/

msgjtype = TL-R$Typeo; P* get the message type of the received message*/

switch(mnsg..jype) /* Is the response correct or are there errors? *

case CH..ReqRes: /* The response is correct ~

TLR$ReqRes(&,rid~response); /* Receive the results *

done = f-chkjiflastresponse(dap-info...ptr);, /*Are we done *

.s+respnsed/*Skip initial [ */

ternp2=dap-Wfb-.ptr->dapj juery;
while (tern2!=NULL)

sftiok(ternO2->tsistr.'(");
ump2-tamp2-xsLnext;
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tmp2-dap-info-ptr->dap-query;
strcpy(function,temp2->tsi-str);

while(*responsc != CSignal && strcmp(function,response))

response+=(strlen(response)+ 1);

while(*response != CSignal)

if (OddMark)
I
if(check-list(temp2,response))

response+=(strlen(response)+ 1);
if (value==-NULL 11 !checkjlist(value,response))/* Don't give repeat values *

value = temp...str info_alloco;
value->tsi-next--temp;
temp=value;

OddMark = FALSE;
)/*End if check list*/
else

P* Else we skip the attribute name AND value we don't want*/

repI c=srenrsos) )
response+=(strlen(response)+ 1);

)/*End not if check list*/
)/*End id OddMark*/
else P* Not OddMark *

if (value-NULL 11 !checkjist(value,response))
surcpy(value->tsi-str,response);

response+-(strlen(response)+ I);
OddMark - TRUE;

)/*End not OddMark *
)*End while not CSignal *

break;
cawe ReqsWithErr:

'llR$EirorMessage(request~errjnsg);
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I-ErrRes...output(request~err...msg);
return 0;
break;-

default:
printf("Ulegal msg ype = %d received.\zi", msgjtype);,
break;

) I* End switch *

/*I End while not done *

/* Reset the External from MBDS *
dap-info-.ptr->dpi-kc-data = value;

#ifdef EnExFlag
printfQ'Enter short-term...get~z1");

Oendif
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