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IDL
· Interactive Data Language

· Research Systems, Inc. (Boulder)

· > 100 Employees

· 50,000 users

· IDL was recommended for an evaluation by PAS* committees

· RSI gave presentation here in fall

Adapting IDL For HEP Analysis
· General description of problem

· IDL external data solutions

· General approach to our problem

· Writing an interface module

· Status

· Observations on IDL

· Good news

· Bug Limit Features

· Modules completed to this point 

· Work in progress

· Demonstration of FOCUS analysis

IDL access to external data
· Callable IDL

· Call IDL from your own program

· LINKIMAGE (IDL function)

· Call your own functions manually from IDL session

· Dynamically loadable module (DLM)

· Call your own functions automatically

IDL external data access - Callable IDL
· Call IDL from your own program

· Not that useful 

· You get IDL processing, but lose interactivity, which is best part of the tool (just DL)

IDL external data access - LINKIMAGE
· Using LINKIMAGE

· Write your own code (F, C, C++) (myfunc())

· Build dso ( e. g. <myfile.so>)

· In IDL, 

· IDL> LINKIMAGE myfunc myfile.so 1 myfunc /funct

· Problems with LINKIMAGE

· Syntax tricky - hard to use

· LINKIMAGE myfunc... must be called before myfunc is used. Thus, user must telescope the LINKIMAGE calls.

· Useful for small, simple apps, or to test the function, does not scale well

IDL external data access - DLM’s
· Write your own code 

· (F, C, C++)*, modular (myfunc.cpp, myprod.cpp)

· Write some IDL loader functions (a few lines of code per module - IDL_Load.cpp)

· Write IDL helper file (text, ~one line per module - mylib.dlm)

· make dso linking own code and loader functions (mylib.so)

· IDL "registers" all of the functions at startup

· In IDL

· IDL> myfunc, parm1, parm2, ...

· Since they are registered at startup, are available whenever

· Module is loaded when first function is called

General approach to HBOOK/IDL
· Use DLM’s (per RSI recommendation)

· Use ZOOM HepTuple

· Current

· Supports file formats

· Helpful, friendly support staff 20 ft away (2 ofcs x 10 ft/ofc)

· My platforms

· But,

· KCC, the recommended compiler, may be a problem (RSI probably unfamiliar)

Writing a ht2IDL function - headers
#include <stdio.h>
#include "export.h"
#include "HepTuple/HepHBookNtuple.h"
#include "HepTuple/HepNtuple.h"
ZM_USING_NAMESPACE( zmht )
#include "ZMutility/iostream"
#include <cmath>
#include "ZMutility/fstream"
USING( namespace std );
/*
* Here's the code to fix the name mangling by KCC
*/
// First are the name twists of the original functions
IDL_VPTR htDir_( int argc, IDL_VPTR argv[] );
// Shells declared with "external C"
extern "C" {
IDL_VPTR htDir(int argc, IDL_VPTR argv[]);
}
Writing a ht2IDL function - interface
IDL_VPTR htDir_( int argc, IDL_VPTR argv[] ) {
//
// DLM processing
//
IDL_VPTR dst, src;
IDL_LONG outDim[IDL_MAX_ARRAY_DIM];
char *fileName;
src = argv[0];
fileName = src->value.str.s;
char *varName;
IDL_STRING *dst_d;
//
// Heptuple initialization
//
HepFileManager* manager = new HepHBookFileManager(fileName);
HepFileManager::ItemList myItemList = manager->list("","N");
HepFileManager::ItemList::iterator myIter = myItemList.begin();
Writing a ht2IDL function - processing
HepNtuple& hep = manager->retrieveNtuple(((*myIter).title).c_str(),0);
int nCols = hep.nColumns();
outDim[0] = nCols;
dst_d = (IDL_STRING *) IDL_MakeTempArray
(IDL_TYP_STRING,1,outDim,IDL_BARR_INI_NOP,&dst);
for (int k=0; k<nCols; k++) {
strcpy(varName,(hep.nametag(k)).c_str());
IDL_StrStore(dst_d,varName);
dst_d++;
}
hep.release();
delete manager;
return (dst);
}
ht2IDL.dlm - module description file
MODULE ht2IDL

DESCRIPTION Get Data from Heptuple to IDL

VERSION 1.0

SOURCE Research Systems, Inc.

BUILD_DATE APR 8 1998

FUNCTION HTGETVAR 2 2

FUNCTION HTDIR 1 1

FUNCTION HTGETFCOLS 2 2

FUNCTION HTGETICOLS 2 2

FUNCTION HTGETBLOCK 3 3

Using a ht2IDL function
fnpat1 - 21 >idl

IDL Version 5.1 (IRIX mipseb). Research Systems, Inc.

Installation number: 93168-0.

Licensed for use by: Fermilab

For basic information, enter "IDLInfo" at the IDL> prompt.

IDL> print,htDir("d3_10999.nhis")

% Loaded DLM: HT2IDL.

BLOB3::AIso1 BLOB3::AIso2 BLOB3::AIso3 BLOB3::Clbesto BLOB3::Clsec BLOB3::Dmom

BLOB3::Dstarta BLOB3::El BLOB3::Elsig BLOB3::Ievento BLOB3::Irunno

BLOB3::Ispillo BLOB3::Istacer BLOB3::Itrax BLOB3::Itri BLOB3::Laskimw

BLOB3::Micto BLOB3::Mode BLOB3::Mulprim BLOB3::PPX5 BLOB3::PPY5 BLOB3::PPZ5

BLOB3::Rmass BLOB3::Rmerr BLOB3::Wobba BLOB3::Xprim BLOB3::Xsec BLOB3::Yprim

BLOB3::Ysec BLOB3::Zout BLOB3::Zprim BLOB3::Zsec

ht2IDL results
· Writing and maintaining access functions (DLM’s) is straightforward.

· Documentation & examples lucid and detailed - ZOOM, IDL

· Can use programming techniques

· Modularity

· Makefile

· cvs repository

· On user side, using these functions and generating plots was straightforward.

· First iteration we are confined to RAM

ht2IDL Status
· Can read Ntuples (demo)

· htDir, htGetVar, htGetFCol, htGetICol

· Working on reading htGetBlock (HBOOK)

· Will be able to use/pass C structure for this. Hardcoded version was easy. Parsing and processing input structure is trickier, but available

Observations on IDL - Good news
· Seems usable, intuitive, extendable

· Intuitive native language with loops, procedures, subprocedures, etc.

· dlm’s in FORTRAN, C

· Has niceties expected of commercial products

· ide (list of all variables, command stack editing, profiling, …)

· Good on-line help, nice books

· Cross-platform

· GUI Builder

· Hooks to many popular databases and VRML

· Lots of math functions, etc. 

· Technical and sales people are responsive and cooperative

· Our interest so far has obtained us a 25% discount for 99

Observations on IDL - The problems
· KCC compliance

· Name mangling requires extra code

· IDL v5.2 doesn’t compile with KCC

· NT version. ZOOM and CERN installs non-trivial, and first attempts at ht2IDL failed due to (we believe) incompatibilities between CERNLIB and IDL libs

· So far limited to RAM. There exist data management tools within IDL, haven’t tried them out yet

· A little pricey for single seats, but very reasonable for large volumes

The many uses of IDL
IDL uses in Engineering Test & Analysis
· Astronomy 

· Fusion Research

· Image Processing

· Post Test Analysis

· Test Engineering

· Real-Time Control

· Digital Signal Processing (DSP)

· Non-destructive Materials Testing 

Who Else Uses IDL?
NASA Jet Propulsion Lab. (JPL)
NOAA Lawrence Livermore National Lab.
NCAR Los Alamos National Lab.
CSIRO US Geological Survey
3M Corp. Abbott Labs
Ford Motor Comp. Hughes Aircraft
Naval Research Labs Barrick Exploration
G.E. Medical Systems Chinese Academy of Sciences
Unilever Max Planck
And thousands more!
The Near Future
· htGetBlock

· Work with B Knuteson (D0) to continue working on these bugs/features

· Sort out KCC problems (or switch to g++) 

· Investigate data management issues

· Work with astronomers

· Library of our modules and procedure files

· RSI will be here week of 4/26

