Exercise 1

Use of ZEUS

Astronomy G9001, Mac Low


Compile ZEUS:

Copy ~mordecai/z3_template to a directory in your own space (eg z3)

Run zcomp, wait for prompt. (First time takes longer)

View parameters, accept defaults, wait for compile to finish

Make an execution directory (mkdir exe)

Copy xzeus34, inzeus into exe

Run xzeus34.   Progress can be tracked by typing n. It should look something like this

<mordecai@noisefunk:exe> xzeus34

                ZZZZZ EEEEE U   U  SSSS     3333  DDDD 

                   Z  E     U   U S             3  D  D

                  Z   EEEE  U   U  SSS  ===  333   D  D

                 Z    E     U   U     S         3  D  D

                ZZZZZ EEEEE  UUU  SSSS      3333  DDDD 

               ZEUS-3D, VERSION 3.4.2 - RELEASE OF 18AUG95

COPYRIGHT (C) 1992, THE BOARD OF TRUSTEES OF THE UNIVERSITY OF ILLINOIS

GREETING: The following problem is being initialized:

GREETING:       * precompiled for SOLARIS

GREETING:       * XYZ geometry

GREETING:       * no symmetry defined

GREETING:       * self gravity OFF

GREETING:       * magnetic fields ON

GREETING:           using the original CT algorithm

GREETING:       * adiabatic equation of state

GREETING:       * 1-D NCAR graphics OFF

GREETING:       * 2-D NCAR graphics OFF

GREETING:       * pixel plot graphics OFF

GREETING:       * voxel plot graphics OFF

GREETING:       * timeslice dumps ON

GREETING:       * HDF dumps ON

GREETING:       * display dumps ON

GREETING:       * RADIO dumps OFF

GREETING:       * debug mode OFF

GREETING:

GREETING: The values for the EDITOR aliases are as follows:

GREETING:   START            = mstart      NEWGRID          = empty    

GREETING:   BNDYUPDATE       = empty       NEWTIMESTEP      = nudt     

GREETING:   EXTENDGRID       = empty       DATAOUTPUT       = dataio   

GREETING:   GRAVITY          = empty       FINISH           = empty    

GREETING:   SPECIAL          = empty       PROBLEM          = blast    

GREETING:   SOURCE           = srcstep     ATMOSPHERE       = empty    

GREETING:   SPECIALSRC       = empty       PROBLEMRESTART   = empty    

GREETING:   TRANSPORT        = transprt    ARTIFICIALVISC   = viscous  

GREETING:   SPECIALTRN       = empty       USERDUMP         = empty    

ZEUS3D  :

ZEUS3D  : Setup complete with no warnings issued, entering main loop...

ZEUS3D  :

n

INTCHK  : n  : Execution continuing with

INTCHK  : tlim=1.00000005E-03  nlim=     17 ttotal= 1000.0     tsave= 10.000    INTCHK  : time=1.12048816E-05   nhy=      4  tused= 4.1770      trem= 995.82    INTCHK  :

INTCHK  : Terminating on cycle limit

INTCHK  : tlim=1.00000005E-03  nlim=     17 ttotal= 1000.0     tsave= 10.000    INTCHK  : time=3.67368555E-04   nhy=     17  tused= 17.593      trem= 982.41    ZEUS3D  :

ZEUS3D  : Execution terminating with no warnings issued.

ZEUS3D  : Peak      zone-cycles per second for this job =  4.21368E+04

ZEUS3D  : Effective zone-cycles per second for this job =  3.16638E+04

ZEUS3D  : Average   zone-cycles per second for this job =  3.16638E+04

ZEUS3D  : Wall clock time =        26.00, CPU time =        18.26 ( 70.21%)

 Note: IEEE floating-point exception flags raised: 

    Inexact;  Underflow; 

 See the Numerical Computation Guide, ieee_flags(3M) 

<mordecai@noisefunk:exe> ls

total 23446         6 inzeus      2080 zhto001ca   11232 zr01ca

   2 ./          7872 xzeus34*    2080 zhto002ca     98 zt01ca

   4 ../           40 zd01ca        32 zl01ca

View results: Use IDL to view the results.  Use documentation and the help function in IDL (?) to understand why the following works.  It should show the very beginning of the development of a blast wave from an initial spherical distribution of density and energy:

<mordecai@noisefunk:exe> idl

IDL Version 5.5, Solaris (sunos sparc). (c) 2001, Research Systems, Inc.

Installation number: 95028-2.

Licensed for use by: Department License

IDL> .run ../hdfrd.pro

% Compiled module: HDFRD.

% Compiled module: HDF2FP.

IDL> $ls          

total 23446         6 inzeus      2080 zhto001ca   11232 zr01ca

   2 ./          7872 xzeus34*    2080 zhto002ca     98 zt01ca

   4 ../           40 zd01ca        32 zl01ca

IDL> hdfrd,f='zhto001ca',d=out,x=x,y=y,z=z

% Loaded DLM: HDF.

% HDFRD: HDFRD: File contains        8 data sets.

IDL> for i = 0,7 do print,out[i].nm

v1: 1-velocity

v2: 2-velocity

v3: 3-velocity

b1: 1-magnetic field

b2: 2-magnetic field

b3: 3-magnetic field

d : density

e : internal energy

IDL> tvscl,out[6].dat[*,*,16]

IDL> help,out[6].dat

<Expression>    FLOAT     = Array[32, 32, 32]

IDL> tvscl,rebin(out[6].dat[*,*,16],256,256,/s)

IDL> plot,out[6].dat[*,16,16]

IDL> hdfrd,f='zhto002ca',d=out2,x=x,y=y,z=z

% HDFRD: HDFRD: File contains        8 data sets.

IDL> oplot,out2[6].dat[*,16,16],line=2

IDL> ?

Change parameters: Parameters can be changed in inzeus.  Consult zeus32.ps, and the ZEUS 3.4 updates (yes, the manual has never been upgraded).  Particularly pay attention to nlim, which limits the number of cycles, dthdf, which determines how often dumps are written, and the parameters at the end in the namelist pgen.  Next time we’ll move to 1D and 2D runs to look at code behavior in a lot more detail – this is just an exercise to learn something about the mechanics of running the code.

Write up some results: The simplest way to write plots from IDL is:

IDL> set_plot,'ps

IDL> device,file='output.ps'

IDL> plot,out[6].dat[*,16,16]

IDL> oplot,out2[6].dat[*,16,16],line=2

IDL> erase

IDL> tvscl,rebin(out[6].dat[*,*,16],256,256,/s)

IDL> device,/close

IDL> $gv output.ps &

[1] 20593

IDL>

