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HDDM 
•  Started in 2001 by Richard Jones at UConn specifically for GlueX 
•  Data model driven by relationship of data, as opposed to code 
•  Data structures defined in XML then I/O routines made by auto-

generating C code 
•  XML schema used for validation and run time version checks 
•  XDR routines (part of RPC) used for low-level I/O to provide platform 

independence 
•  Several utilities provided including XML<->HDDM converters 

Top few lines of event.xml file 
used to define the current 
physics event data model for 
Hall-D 
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XML vs. C++ 
event.xml 

DEventSourceHDDM.cc 

The auto-generated C data structures 
were linked into an tree using pointers 
to represent one event. 

A data model elegantly expressed in 
XML became cumbersome to deal with 
as C-structures due to pointer checking 
and loops 
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EVIO 
•  Developed by JLab DAQ group in early 1990s(?) (Elliott is maintainer) 
•  Designed for raw data: compact, platform independent, robust 
•  Events have minimal header (2, 4 or 8 bytes depending on application) 
•  Data stored in “banks” (arrays) with specific type 

–  Atomic types (e.g. int, float, unsigned long ,…) 
–  Bank of banks 
–  All elements in a single bank are of same type 

•  Banks distinguished with pair of numbers (tag and num) 
•  Optional dictionary can be used with evio2xml for pretty printing 

Outermost bank of a physics event Event with fragment depth of three 
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Banks vs. C++ 

Single-type banks requires a 
“barrel” transformation to 
store structures of mixed 
type in EVIO. 

Reading in requires user to 
allocate data structure and 
copy elements into it.  

DTrackTimeBased.h 

DEventSourceEVIO.cc 
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Why make a HDDM to EVIO converter? 

•  DAQ system will record data in EVIO format 
•  Monitoring and analysis software used for 

commissioning will need to be exercised prior 
to DAQ system data being available 

•  Simulated data MUST be converted to EVIO 
format for this purpose 

•  The ded event display needs this now 
because: 
–  It is based on bCNU which already has JAVA-

based EVIO capability 
– We have free student labor currently working on it 
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Why not make hdgeant write out EVIO 
formatted data? 

•  Simple Cost-benefit analysis: 
– Benefit: 

•  HDDM is already well-integrated into hdgeant and 
offline already capable of reading HDDM 

•  No direct benefit from switching 
•  Indirect benefit by potentially avoiding future cost 

of maintaining multiple formats 
– Cost: 

•  Switching costs manpower to implement 
•  Maintainer of hdgeant will no longer be maintainer 

of file format 

Bottom line: Definite cost + Potential benefit = Don’t do it!* 
*From risk management viewpoint, potential cost is a low-risk event due to its low cost and the ability to reverse the decision at any time 8/10/10 7 Hall-D File Formats 



Why File Format is mostly a non-issue 

•  Most of the software written for Hall-D will be 
based on C++ objects in memory. 

•  Only under rare and special circumstances 
would anyone need to write a piece of code 
with an “openFile” or “readEvent” type call. 

•  Framework was designed from day 1 to 
accommodate multiple formats so that ALL 
DANA programs would be file format agnostic 
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Arguments for switching to a single 
format 

•  Unsound: 
–  If we were starting “green field” we would design it that way 

•  (decisions based on non-existent conditions do not apply) 
–  I like format “A” better than format “B” 

•  (preferences do not equate to resources) 
–  Things would seem simpler with just one format so I would feel 

better about it 

•  Invalid: 
–  Lots of time will be saved by not running converter programs 

•  (most use cases do not require converters) 
–  Manpower will be saved by not maintaining multiple formats 

•  (currently not costing much and decision can always be reversed) 
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Hall-D Data Flow 
genr8 

genr8_2_hddm 

hdgeant 

bggen 

mcsmear 

hd_dump 

DAQ 

ded/hdview2 hd_root (+ phys_tree) 

root 

ascii 

HDDM 

HDDM 

EVIO HDDM 

ROOT (DST) 

PWA Individual Analysis 

EVIO or HDDM 

hd_root (+ hdparsim) 

HDDM 
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