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Abstract 

The Distributed Array Query and Visualization (DAQV) 
project aims to develop systems and tools that facilitate 
interacting with distributed programs and data structures. 
Arrays distributed across the processes of a parallel or 
distributed application are made available to external cli­
ents via well-defined interfaces and protocols. Our design 
considers the broad issues of language targets, models of 
interaction, and abstractions for data access, while our 
implementation attempts to provide a general framework 
that can be adapted to a range of application scenarios. 
The paper describes the second generation of DAQV work 
and places it in the context of the more general distributed 
array access problem Current applications and future 
work are also described. 

1 Introduction 

This paper describes the second generation of work 
on the Distributed Array Query and Visualization 
(DAQV 1 ) project. It is intended to be both an update to our 
previous work and a technical summary of our recent 
development efforts. We also discuss how our work con­
tributes to the general problem of accessing distributed 
data on parallel and distributed systems. 

DAQV provides one solution to the general problem 
of providing high-level access to distributed arrays for the 
purpose of visualization and analysis. It does this by 
"exposing" the distributed data structures of a parallel (or 
distributed) program to external tools via interfaces that 
obviate the need to know about data decompositions, sym­
bol tables, or the number of processes involved or where 

I. "DAQV" is pronounced "davc"; the "Q" is silent.

they are located. The goal is to provide access at a mean­
ingful and portable level -- a level at which the user is able 
to interpret program data and at which external tools need 
only know simple, logical structures. 

The seminal work on DAQV, by authors Hackstadt 
and Malony [8,9) and under the auspices of the Parallel 
Tools (Ptools) Consortium [23), resulted in a publicly 
available DAQV reference implementation. Ptools' user­
oriented process was instrumental in identifying the needs 
to be addressed by DAQV and refining the scope of the 
original project. Though the Ptools portion of the project 
was completed in June 1997, we continue to follow the 
Ptools model by working closely with scientists to deter­
mine the functionality and operation of our tools. 

Our current project, referred to as DAQV-II, is funded 
by Los Alamos National Laboratory (LANL) [20) and is 
being carried out in conjunction with the Computational 
Science Institute (CSI) at the University of Oregon [2]. 
The programming and execution requirements of this user 
community have driven the evolution and realization of a 
new operational model for DAQV. For example, a recent 
project in which our earlier work played a central role 
addressed the development of a domain-specific environ­
ment (DSE) for seismic tomography [3]. That environ­
ment is being reimplemented with DAQV-II as a result of 
the project's evolving needs. 

In this context, DAQV-ll continues to be the source of 
interesting research issues and challenging implementa­
tion problems. Many of these will be revealed in this paper 
by describing three aspects of DAQV-11: how it differs 
from the original reference implementation, how it oper­
ates, and how it is used to address the needs of scientists. 
These topics are covered in sections on design, implemen­
tation, and application, respectively. First, though, we 
briefly describe work related to DAQV-11. 


















