Debugging SS



rDebugging: What's a bug?

A software bug Is an error, flaw, failure,
or fault in a computer program or system
that causes It to produce an incorrect or

unexpected result, or to behave In
unintended ways.
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"First actual case of bug being found.”

September 9, 1947
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Why it's important to learn debugging

“As soon as we started programming, we found to our surprise
that it wasn't as easy to get programs right as we had thought.
Debugging had to be discovered. | can remember the exact
Instant when | realized that a large part of my life from then
on was going to be spent in finding mistakes in my own
programs”.

Maurice Wilkes 1913-2010 (early computing pioneer)



Bug symptoms during run time

dln
i) [ H 1

* Bad news when you see any of:
- =1.#INDO000e+000
— #IND
- 1.#QONANBe+000
— 1.#QNAN
— 1.#INF
— =1.#INF
— NA



Bug symptoms

Error: Invalid index 8 wsed for array range [1,. 18] in “int& iuectur::uperatur()l’
Cint 4i>".
array hound exceeded — index too low

C:sJuansCoursess810_2013~5853~Class~5imp

@ G\ Windows \system32\cmd.exe

reading from STARTER.SS
reading from data file
Data read sucessful 979

reading forecast file
reading from control file

EiHJuanMCuuPEESREIﬂ_EEiEHEEERClaSSREimile}

[z G\ Windows \system32\cmd.exe

reading forecast file
reading from control file
EXIT — see warning

EiHJuanHCuursesMEIﬂ_2313H553HC1a35MEimile}

[ca.| C:\Windows\system32\cmd.exe

reading from STARTER.SS
CRITICAL error reading starter file H

C:sJuan~Courses~S510_20813~553~Class~S51imp



Debugging options In SS

Multiple options to identify why a model has
problems:

« Command line messages
* echoinput.sso

* Wwarnings.sso

« ParmTrace.sso

* sS_new files



Command line messages

 |gnore message:
Error trying to open data input file ss3.dat

ADMB looks for the default .dat file using the
same name as the .exe. Not a problem since you
named your own .dat

« IfyougetpastEstimating.please wait..
then the structure of the inputs is OK.



Volume of information controlled in starter.ss file
# run display detail (0,1,2)

44 variables; iteration 78; function evaluwation %2; phase 4
Function value 4.3488791e+883; maximum gradient component mag —2.5748e+0H3
Uar Value Gradient ilar Value Gradient ilar Value Gradient

B.8878 —4.8265e+881 2 B8.1018 -2.48%3e+802 3 8.134 -3.2733e+801 ()
A.15%46 —6.2460e+801 L 0.1688 -2.6864e+001 6 -0.5865 -2.5948e+003
B.9628 —4.8753e+000 8 8.5227 -1.886%7e+002 ? -8.3251 Z2.6285e+881
A.3911 -5L.7788e+BH1 11 -A.3115 2.6518e+001 12 -A.3115 2.6BE8e+0H1
B.5488 —27.8645e+8H1 14 —-A.3249 2.5555e+801 15 —A.3282 2.625%e+801

44 vardiahles; iteration 98; function evaluation 112; phaze 4
Function value 4.347551%e+@83; maximum gradient component mag —4.3426e—002
Uar Ualue Gradient HIEY Ualue Gradient HIEY Ualue Gradient

A.88'71 -8.32688e-B04

A.1541 —-1.166Ye—B0A3

A.7888 -2.9823e-0A05
18 B8.3972 -7.2181e-8684
13 @A.5371 -1.7930e-0A3
16 BA.5297 -1.4446e-86A3
19 B.4311 -7.176%e-8084
22 -A.3147 4.25505e-884
25 —-A.3022 4.3286e-804
28 -A.2366 4.5286e-864
31 BA.2Y64 2.89710e-8084
34 B.2878 LH.7562e-884

2 B.1808 -4_2A18=-HA83 3 B8.1356 -5.8226e-0084
5 8.1M17Y -3.9274=-884 6 -A.5863 —-4.3426e—H82
8 0.5188 -1.8357=-683 2 -A.3281 4.4194=-06084
11 -A.3158 4.3585e-884 12 -A.3173 4.3208e-8684
14 -A.3215 4.844%=-8084 15 -A.3215 4.6114e-8084
17 -A.3142 4.1373e-8684 18 -A.38%2 4.3531e-884
28 -@A.3279 4.5272e-804 21 @.3885 -3.285C8e-B04 :L
23 B8.4814 -2.82%6e-804 24 B.4344 -2.8281e-884
26 —A.3031 4.5580e-804 27 B.4088 -2_.5662e-804
29 @.1885 3.7801e-8H4 38 -A.2535 4.8362e-884
32 -A.1973 L.1274e-804 33 BA.1744 4.8332e-804
35 -A.2842 5.2575e-884 36 -A.1987 5L.6176e-804
37 B.8117 5L.66045e-8084 38 -A.2159 4.8932e-804 39 BA.2196 -6.7828e-0H5
48 -A.3898 -1.7543e-8A5 41 @A.8282 -1.4865e-86A3 42 -A.2683 2.8685e-8684
43 -A.2488 -4.8306e-8605 | 44 -A.6782 9.738Le-H85
4 351 —log<L>»: 4347.55 Sphio: 55556.1 22684.47

Catch 1.7631%9e-885 @ @ EQUL_catch B

4 349 —log<L>: 4347.55 Sphio: 55556.2 2204._47

CPFUE B 3.19681 7.36374

LEN 1512.35 387Y.585 @

AGE 1718.1 358.1°11 8

L—-at-A 184.9685 71.6137 @

Recr 243_.815

Parm_FPriors 1.44561 :2

Parm_dev=z @

SoftBound A.80177111

F_bhallpark @

Catch 1.7631%7e—-08805 A A8 EQUL_catch @

4 3580 —log<L>: 4347.55 Sphio: 55556.1 2204 _47

44 vyariahles; iteration 9?8; function evaluation 112; phasze 4

Function value 4.347551%2e+883; maximum gradient component mag —4.3426e—-002
Uar Ualue Gradient HIEY Ualue Gradient HIEY Ualue Gradient

1 8.8871 -8.3688e—H84 1 i 3 B8.1356 -5.8226e-H84

o



echoinput.sso file

* An annotated echo of the input files

« Start at bottom and read backward,
looking for first mismatch with input files.

* Good things to find:

— finish reading starter.ss
— data read successful

— done reading forecast

— 999 TIf you see 999, we got to the end
of the control file successfully!



warning.sso file

« Contains a list of warnings generated
during program execution.

* Note in command line if N warnings > 0

.| C:\Windows \system32\cmd.exe

t* Run has completed % See warning.sso for M warnings: 2

C:sJuansCourses~510_28013~553~Clas=~S5imple >

* Includes
— notification of errors in input files
— some advice on parameter settings



ParmTrace.sso file

* The contents of this output can be used to
determine which values are changing
when a model approaches a crash
condition. It also can be used to
Investigate patterns of parameter changes
as model convergence slowly moves
along a ridge



ParmTrace.sso file

Parameter Trace

O=omit

1=write good iterations and active parms
2= write good iterations and all parms;
3= write every _iter and all parms

4= write every_lIter and active parms



ParmTrace.sso example

4= write every_iter and active parms

Phase Iter ObjFun Change SPB_start SPB_end SR_LN(RO)SizeSel_1ISizeSel_1ISizeSel_1ISizeSel_1ISizeSel_2ISizeSel_2I

1 1 920.54 -1.00E+30 2.12E+06 533671 14.7 -3 -1.5 -0.2 0 -3 -1.5
1 2 920.519 -0.02003 2.12E+06 532433  14.699 -3 -1.5 -0.2 0 -3 -1.5
1 3 920.316 -0.20331 2.10E+06 520119 14.6893 -3 -1.5 -0.2 0 -3 -1.5
1 27 898.59 0 1.31E+06 46792.8 14.2202 -3 -1.5 -0.2 0 -3 -1.5
2 28 898.599 0.009442 1.31E+06 46792.8 14.2202 -3 -1.5 -0.2 0 -3 -1.5
2 29 898.579 -0.01056 1.31E+06 46793.2 14.2202 -3 -1.50001 -0.2 5.01E-05 -3 -1.50001
2 30 898.379 -0.19997 1.31E+06 46797.5 14.2202 -3.00003 -1.50016 -0.20001 0.000551 -3.00002 -1.50014



ss_new files

If the model runs, but crashes during estimation

* Run without estimating anything using
Ss3 —noest

« Backup input files and replace with those
produced by model, copying
starter.ss new 10 starter.ss
forecast.ss new 10 forecast.ss
control.ss new tochosen control file name
starter.ss new to chosen data file name



Bad Hessian

* Output file Report.sso includes information
on parameter uncertainty

 In some cases, Hesslan matrix does not
invert, and Report file iIs not produced.

* Run model again using
ss3 —nohess

— (optional) start from final values in previous
run by changing starter file to:

1 # O=use init wvalues in control file; 1l=use ss3.par



