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1 PRELIMINARIES

This guidedocumentsVisiLib - a library andremoteprocedurecall interfacefor accessindPara-
dyn performancealatain real-time.VisiLib providesanopeninterfaceto Paradyndata,andallows
a programmetto build externalvisualizationprocessegvisis). All performancevisualizationsin
Paradyn are implemented as visis.

VisiLib handlesall the messydetailsof communicatingvith Paradyn,andof receving andstor-
ing Paradynperformancedata. The visi programmercan accessperformancedata by calling
VisiLib routines All menucontrolandselectionof the datato bedisplayeds handledn Paradyn
itself.

1.1 Document revision history
v4.0: minor modifications

v3.3: minor modifications

v3.2: minor modifications

v3.1: minor modifications

v3.0: minor modifications

v2.1: minor corrections

O 0O0o0oo0oo0od

v2.0: initial release.

1.2 Overview

Figurel shaws the visualizationinterfacein relationto the Paradynprocessgxternalvisualiza-
tion processes, and application processes. It alsessfotMsi, the Tcl interéce to \&iLib.

Visualizationprocessesre startedby the Paradynprocess;once initialization has beendone
betweenthe two, requestdor performancedatacan be madeby the visualizationprocess By

makingrequestdor data,visualizationprocessesnay causedataflow to be enabledor disabled
from theapplicationprocesseOnceenableddatavaluesaresentfrom Paradynto visualizations.
Visualization processesegister callbackson Paradynevents. For example, if a visualization
wantsto displayperformancealataasit arrivesfrom Paradyn,it would registera callbackroutine
that would be called whewer nev data arwed from the Bradyn process.

The following sectionsdescribethe detailsof the VisiLib interface.Section2 gives a detailed
explanationof VisiLib interfacefunctions.Section2.3 describeghe Tcl interfaceto VisiLib that

canbeusedto addTcl/Tk! visualizationgo Paradyn.Section4 describesiow to adda visualiza-
tion definitionto aPCL (ParadynConfigurationLanguagejile, andSection5 containgwo exam-
ples.

1."Tcl and the Tk ®olkit”, by John Ousterhout, published by Addisoesidy.
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Figure 1: Visualization interface

2VISlI INTERFACE

Thefollowing sectiongyive a detaileddescriptionof VisiLib interfacefunctionsandthe methods
for adding a visualization to Paradyn. Section2.1 describesthe types defined by VisiLib,
Section2.2 describeghe VisiLib interface,and Section2.3 describedclVisi (a tcl interfaceto
VisiLib).

2.1 Types

2.1.1 Metrics and Resources

Visualizationgequestataby specifyinga list of metricandresourcecombinationsA metricis a
valuethatrepresentsomeaspecbf a programs performanceExamplesof metricsareCPUtime
or procedurecalls per second A resourceis a specificationof a part of a programs execution
expressedsa collectionof programobjects.Exampleobjectsare synchronizatiorobjects(e.g.,
semaphoresr messageags),codeobjects(e.g.,modulesor procedures)andprocesbjects As
anexample,avisualizationcouldrequestlatacollectionfor the metric*CPU Utilization” andthe
resource'/ Code/ f oo. ¢/ Process/ {i}". In thisexample,CPU utilization would be measuredor
process {i} when it is actely executing code in module foo.c.

Metric andResourcecombinationsareinitially selectedrom menuscreatedoy Paradyn.Oncea
set of metricsand resourcedhasbeenselecteda visualizationprocesscan obtain information
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about this set by making calls to VisiLib functions. These functions are discussed in
Section 2.2.3.1 and in Section 2.2.3.2.

2.1.2 Histogram

Histograms are used by VisiLib to store performance data that is sent by Paradyn. The histogram
data structure is afixed length array. Each element (bucket) in the array represents a time interval
and stores the value of a metric over that interval. The granularity of the performance data stored
in a histogram is determined by the bucket width (time interval), and by the number of bucketsin
the histogram. When the last histogram bucket is filled with a data value, the histogram buckets
are folded. Folding consists of doubling the bucket width and combining the values of two adja-
cent buckets into one bucket of the new interval size. The resulting histogram has twice the previ-
ous bucket width, leaving half the buckets empty. Since folding is an event that may be of interest
to a visualization, VisiLib provides a mechanism for notifying the visualization when a fold has
occurred. This mechanism is discussed in Section 2.2.2.

2.1.3 Data Grid

The DataGrid is a C++ class that provides the visualization application’s interface to performance
data. The DataGrid can be thought of as atwo dimensional array that is indexed by metricld and
resourceld. Each (i,j) element in the array is a histogram of performance data. The VisiLib library
contains functions for accessing Paradyn performance data and meta-data that is stored in the
DataGrid.

2.1.4 Phases

Phases in Paradyn are contiguous time intervals within an application’s execution; there is exactly
one current phase in the system at any time. Visualization processes can be defined for either the
global phase or the current phase (this is specified through a menu option when the visualization
is started from Paradyn). Visualizations that are defined for the global phase, will receive perfor-
mance data that spans the entire run time of the application. Current phase visualizations display
performance data that spans the time interval from the current phase's start time to the end of the
current phase. Typically, data for the global phase is at a coarser granularity than current phase
data.

When a new phase is defined in the system, the current phase ends and all data collection for the
current phase stops. Visualizations defined for the current phase will no longer receive perfor-
mance data from Paradyn. Global phase visualizations will continue to receive data for the entire
run of the application or until the visualization requests that data collection stop.

Since phase start and end events may be of interest to visualizations, VisiLib provides a mecha-
nism for notifying a visualization when these events occur. This mechanism is discussed further in
Section 2.2.2. VisiLib also provides functions for accessing information about phases in the sys-
tem. Phase information consists of a string name, a unique handle, a start time, and an end time
for each phase. These functions are discussed in Section 2.2.3.6.
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2.1.5vis_timeType

VisiLib definesthe type vi si _ti meType for representingParadyntime valueddata.Histogram
bucketwidth,phasestartandphaseendtimesarerepresentedy vi si _t i neType values.Thedef-
inition for this type is in the header filési Types. h, and is currently defined as a double.

2.1.6 vis_sampleType

VisiLib definesthe type vi si _sanpl eType for representingParadynperformancedata. Histo-
grambucket valuesarerepresentetdy vi si _sanpl eType values.Currentlyvi si _sanpl eType IS
defined as a float.

2.1.7vis_TraceData

VisiLib defines the type visi_TraceDatafor representingParadyn trace data. Currently
visi_TraceDatas definedasa classwhich hasmetricindex of integertype,resourcelndeof inte-
gertype,anddataRecoraf byteArray-pointeitype asits membersByteArrayis a classthatcon-
tains a pointer to a byte array and its length. The use of trace data is discussed ir23ection

2.2 VisiLib interfacefunctions

This sectiondescribeghe VisiLib interface functions.We begin by discussinghow to usethe

VisiLib interface functions directly; then we discusshow to use tclVisi the Tcl interface to

VisiLib. Within eachsectionwe explain initializing VisiLib, using Paradynevents, accessing
Paradyn performance data and meta-data, and making cadsadyf.

2.2.1 Initialization
PDSOCKET vi si _Init()

All visualizationsshouldcall the vi si _I ni t VisiLib function beforeenteringtheir mainloops.
This routinetakes careof settingup the connectionbetweenthe Paradynandvisualizationpro-
cessesOncethis routineis called, the visualizationprocesscancall ary otherVisiLib routines.
ThereturnedPDSOCKETrepresentshe connectiorto Paradyn,andtheapplicationshouldregis-
ter this PDSOCKETasa potentialsourceof input. Wheninput is seenon the PDSOCKET the
application should call the si _cal | back VisiLib function to process the input.

If the call fails, the function returns PDSOCKET_EBR.

2.2.2 Paradyn events

int visi_RegistrationCall back(msgTag event, int (*callBack)(int))
Visualizations can register callback routines on ary Paradyn event by calling the
vi si _Regi strationCal | back interfacefunction with an event type and a callbackroutine as

argumentsA Paradyneventcorresponds$o eitherdataor sometype of informationthathasbeen
sentby Paradynandhasbeenreceved by the visualizationprocessThe differenteventtypesare
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listed in Figure 2. A callback is afunction that is supplied by the visualization writer that will be
called by a VisiLib routine that handles the associated Paradyn event.

The cal | Back argument to vi si _Regi strati onCal | back isthe name of afunction provided by
the visualization writer. The callback routine is called with an i nt argument that is used by the
DATAVALUES event to indicate the last histogram bucket number with new performance data, or
to specify the phase identifier for PHASESTART and PHASEEND events. For al other events
this parameter is not used. When an event occurs, the callback routine can call DataGrid method
functions to get data corresponding to the event. For example, to add a callback routine for the
DATAVALUES event, avisualization writer would make the following call:

int ok = visi_RegistrationCal |l back( DATAVALUES, nyDat aHandl er);

In this example, the callback routine nyDat aHandl er would be called by a VisiLib routine when-
ever new performance data is received from Paradyn. The VisiLib routines would handle storing
the performance data in the DataGrid, and the nmyDat aHandl er callback could then use VisiLib
functions to access the new performance data and update its displays with the new data. The func-
tions for accessing performance data are discussed in Section 2.2.3.

DATAVALUES New data values have arrived from Paradyn and have been
added to the DataGrid. They can be accessed through Data-
Grid method functions

INVALIDMETRICSRESOURCES |A previousy valid metric/resource combination has
become invalid.

ADDMETRICSRESOURCES A new set of metrics and resources have been added to the

DataGrid
PHASESTART A new phase has been defined.
PHASEEND The current phase has ended.
PHASEDATA A set of phase information has been added to the DataGrid.
FOLD The DataGrid histogram structures have folded.
PARADYNEXITED The Paradyn process has exited. If there is a callback regis-

tered on thisevent it will be called by VisiLib, otherwise
VisiLib kills the visualization process.

TRACEDATAVALUES A new trace data record has arrived from Paradyn and has
been stored in the visi_TraceData instance. Since the same
instance will be replaced by the next-arriving data record,
the record should be copied if it is needed after the callback
returns.

Figure 2: Paradyn event types

Similarly, for trace data, a callback routine can be registered on the TRACEDATAVALUES event
that will be called by a VisiLib routine when the TRACEDATAVALUES event occurs. The
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VisiLib routine will handle storing the trace data in a visi_TraceData instance, and the callback
routine could then call a VisiLib function to access the new trace data, and perform any analysis
on the data. The VisiLib function for accessing trace datais discussed in Section 2.2.3.

Calls to vi si _Regi strationCal | back should be made before the application enters its main
loop. A visualization writer need only register callback routines for those events in which the
visualization isinterested. A call tovi si _Regi strati onCal | back will fall, if aninvalid event is
specified. If acal fails, it will return VISI_ERROR_INT; on success, it will return VISI_OK.

2.2.3 Getting data from the data grid

The DataGrid provides the interface to all Paradyn performance data and meta-data. Visualization
writers can access this data by calling VisiLib functions that access the DataGrid. Typically these
functions are used in callback routines that have been registered on Paradyn events.

2.2.3.1 Accessing metric data
int visi_NumMetrics()

Thevi si _Num\et ri cs function returns an integer value that is the total number of metricsin the
DataGrid, typically used as aloop bound when accessing data values from the DataGrid.

const char *visi_MetricName(int i)

Thevis_Met ri cNane function takes an integer argument i representing the i metric in the Data-
Grid and returns the character string representation of the it metric's name.

const char *visi_MetricLabel (int i)

Thevisi _MetricLabel method function takes an integer argument i representing the it metric

in the DataGrid and returns the character string representation of the i metric’s units label. An
example of aunits label is“Calls/ Second”.

const char *visi_MetricAvelLabel (int i)

Thevi si _Metri cAveLabel method function takes an integer argument i representing the it met-

ric in the DataGrid and returns the character string representation of the it metric's average units
label Thiswould be used for labeling the metric’s units when the average over all the data buckets
is being displayed.

const char *visi_MetricSunLabel (int i)

Thevi si _Metri cSuniabel function takesan integer argument i representing the it metricin the

DataGrid and returns the character string representation of the i metric’s sum units name. This
would be used for labeling the metric’s units when the data val ue being displayed is the sum of all
the data buckets for the metric. An example of asum units label is“Calls’.

VisiLib Programmer’s Guide April 13, 2004 Release 4.1
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2.2.3.2 Accessing resour ce data

i nt visi_NunmResources()

Thevi si _NunResour ces functionreturnsaninteger valuerepresentinghe numberof resources
in the DataGrid, typically used as a loop bound when accessingatia¢s ¥rom the DataGrid.

const char *visi_ResourceNane(int i)

Thevi si _Resour ceNanme functiontakesanintegerargument representing:heith resourcen the
DataGrid and returns the character string representation f tesources name.

2.2.3.3 Accessing per formance data values
vi si _sanpl eType visi_DataValue(int mint r,int b)
const visi_sanpl eType *visi_DataVal ues(int mint r)

Thevi si _Dat aval ue function retrieves datavaluesfrom the DataGrid. The first agument(m
specifiesthe metric, the second(r) specifiesthe resourceandthethird (b) specifiesthe bucket
numberof the correspondingieceof data.Datavaluesarestoredasfloats.DataGridbucketsthat
do not containvalid performancealatahave a NaN float value.Visualizationghencantestbucket
valuesfor valid databeforecalling routinesthat display the data.For example,in the sectionof
codebelow, bucket valuesaretestedfor valid databeforemakinga call to a routinethatdisplays
thebucketvalue.A call to theisnanroutinedefinedin math.hcanbe usedto determineghe valid-
ity of the data. br example:

if(!'isnan(visi_DataValue(mr,b))) {

Di spl ay_Dat a(vi si _DataVal ue(mr,b));
}

Thevi si _Dat aval ues functionreturnsa pointerto anarrayof datavaluesfor the specifiedmet-
ric andresourcepair. If thereare no datavaluescorrespondingo metric mandresource, then
thisroutinereturnsaNULL pointer Thenumberof datavaluesin thearraycanbeobtainby call-
ing thevi si _NunBucket s VisiLib routine. This routine is discussed in SectR.3.4.

vi si _sanpl eType vi si _AverageVal ue(int mint r)

vi si _sanpl eType visi _SunVal ue(int mint r)
Thevi si _AverageVal ue and vi si _Sunval ue functionsreturnthe averageandsumof all the
valid databucketsfor the performancelataassociateavith metricmandresource . Theserou-

tinesreturna NaN floating point valueif thereareno valid databucketsfor the metric-resource
pair.

2.2.3.4 Accessing information about DataGrid elements
int visi_Valid(int mint r)
int visi_Enabled(int mint r)

Not every pair (m r) of ametricmandaresource containsa histogramof Paradynperformace
data.Becausef this, VisiLib providesfunctionsfor testingwhetheror notan(m r) pairis valid
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and for testing whether or not an (m r) pair is enabled We define a valid pair as one that has an
associated histogram in the DataGrid and we define an enabledpair as one which is ready to
receive data from Paradyn. The vi si _Val i d and vi si _Enabl ed functions take two arguments.
The first isthe index of a metric, and the second is the index of aresource. vi si_Val i d returns a
value of 1 if the corresponding DataGrid cell contains a histogram of performance data, and
returns avalue of 0 otherwise. Thevi si _Enabl ed method function returns 1 if data collection for
the (m r) pair has been enabled, and O otherwise. Note that, since being in the enabled state is a
prerequisite for validity, some (m r) pairs can be enabledbut not valid.

i nt visi_NunmBuckets()

Thevi si _NunBucket s function returns the total number of histogram buckets in each histogram
in the DataGrid (note: all DataGrid histograms have the same number of buckets). This value is
fixed at runtime; it cannot be changed by avisi and istypically used as afor loop bound.

visi _timeType visi_Bucket Wdth()
Thevi si _Bucket W dt h function returns the length of the timeinterval represented by each histo-
gram bucket. Thisistypically used for computing axis labeling in time-plots.

int visi_FirstValidBucket(int mint r)
int visi_LastBucketFilled(int mint r)

These functions return the first and last histogram bucket with valid performance data for the his-
togramincell (mr). Itispossible for spans of invalid data between these two points to exist.

int visi_InvalidSpans(int mint r)
This function returns 1 if there exist invalid spans of data between the first bucket filled and the

last bucket filled in the DataGrid cell corresponding to metric mand resource r. Otherwise, this
routine returns a value of O.

2.2.3.5 DataGrid user data

VisiLib provides routines that allow a visualization writer to associate other data with DataGrid
cells. VisiLib stores this data as a void pointer.

voi d *visi_CetUserData(int mint r)

int visi_SetUserData(int mint r,void *ny_data)

The vi si _Set User Dat a function takes two integer arguments indicating which metric and
resource in the DataGrid to associate the data with. The third argument is a pointer to the data to
be added to DataGrid cell (m r). This routine returns 1 if the data pointed to my ny_dat a was
successfully added to the DataGrid, otherwise this routine returns O.

Theroutinevi si _Get User Dat a iSused to retrieve user datafrom a DataGrid cell. It is called with
two arguments; the metric number and the resource number of the cell in the DataGrid. This rou-
tine returns aNULL pointer if the user data cannot be retrieved from DataGrid cell (mr) .
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2.2.3.6 Accessing phase data

A visualization is associated with exactly one phase: either the global phase or the current phase.
Visualizations that are associated with the current phase stop receiving performance data from
Paradyn when the current phase ends. Global phase visualizations continue to receive perfor-
mance data for the entire run of the application or until the visualization explicitly requests that
data collection stop. VisiLib provides functions for accessing information about the visualiza-
tion’s own phase and about all other phases defined in the system.

const char *visi_Get MyPhaseNane()

The vi si _Get \yPhaseName method function returns the character string name associated with
the phase for which the visualization is associated.

visi_timeType visi_GetStartTine()
Thevi si _Get Start Ti me method function returns the start time associated with the phase. This

valueis useful for labeling time axes. Only the global phase and the first non-global phase start at
time zero.

int visi_Get MyPhaseHandl e()

This routine returns the unique phase identifier for the phase in which the visi is defined. If the
visi isdefined for the global phase, then this routine returns -1, otherwise it returns a non-negative
integer value.

i nt visi_NunmPhases()

Thevi si _NunPhases method function returns an integer val ue representing the number of phases
currently defined in the system. This value can be used as an upper bound when querying the Dat-
aGrid about a specific phase.

VisiLib provides functions for accessing information about other phases defined in the system.
This is useful for accessing information about phases for which the visualization is not defined:
past phases if the visualization is defined for the current phase, and past and current phase info if
the visualization is defined for the global phase. The following is a description of the VisiLib
phase functions:

const char *visi_Get PhaseNanme(unsi gned i)
The vi si _Get PhaseNane method function returns a character string representation of the ith
phase’'s name. Thisistypically used for labeling phases that are displayed by the visualization.
visi _timeType visi_Get PhaseStartTi ne(unsigned i)
Thevi si _Get PhaseSt ar t Ti me function returns avisi_timeType value representing the start time
of theith phase.
vi si _timeType visi_Cet PhaseEndTi ne(unsi gned i)
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The visi_GetPhaseEndTime  function returns avisi_timeType value representing the end time of
the ith phase. If the phase has not yet ended, this function returns avalue of -1.0.

int visi_GetPhaseHandle(unsigned i)

This routine returns the unique identifier for the ith phase.

2.2.3.7 Accessing trace data values

#include “visi/src/visiTypesP.h”
visi_TraceData *visi_TraceDataValues();

The visi_TraceDataValues function retrieves a pointer to a visi_TraceData class instance. The
class has three members: metriclndex, resourcelndex, and dataRecord. The dataRecord class has
getArray and length as its member functions, which return a pointer to a byte array and its length,
respectively. For example:

char *sp = visi_TraceDataValues()->dataRecord->getArray();
int len = visi_TraceDataValues()->dataRecord->length();

2.2.4 Callsto Paradyn

The VisiLib library provides routines to call Paradyn to change the set of performance datathat is
being sent to the visualization process. These calls are asynchronous, and may eventually result in
a Paradyn event arriving from Paradyn. For example, by requesting more data from Paradyn, an
ADDMETRICSRESOURCES event may eventually occur indicating that a new set of metrics
and resources has been added to the DataGrid and that performance data values for this set will
start arriving. The following is a description of these calls:

void visi_GetMetsRes(char *metres,int numElements)

The visi_GetMetsRes  routine requests Paradyn to display menus to select new metric and
resource combinations to be enabled. When Paradyn receives this request, it will initiate menuing
for new metric and resource selections. The first argument isalist of pre-selected metric-resource
pairs, and the second argument is the number of pairsin the list. Currently, VisiLib does not sup-
port passing a pre-defined list of metric-resource pairs to enable, so a call to this routine with any
arguments is equivalent to the following: visi_GetMetsRes(0,0)

void visi_StopMetRes(int metricIndex, int resourcelndex)

The visi_StopMetRes  routine requests Paradyn to stop data collection for the metric and
resource pair specified by the metriclndex and resourcelndex arguments. These arguments are the
indicesinto the DataGrid corresponding the metric-resource pair for which data collection isto be
terminated. When this request is made, the corresponding DataGrid cell is marked invalid; when
the paradyn process receives the request, it will disable data collection for this visualization for
the specified metric-resource pair.

void visi_DefinePhase(char *name, unsigned with_pc, unsigned with_visis)

The visi_DefinePhase routine makes a request to Paradyn to start a new phase. The first argu-
ment is a name that can be specified to be associated with the new phase. Passing in a NULL
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value will result in Paradyn creating a name for the new phase. If wi t h_pc is 1 and the Perfor-
mance Consultant window is open in Paradyn, then a new Performance Consultant search will
begin on this new phase immediately. If wi t h_pc is0, then a new Performance Consultant search
will not be started with the new phase. Thewi t h_vi si s option is not yet implemented. Invoking
this routine will eventually result in a PHASEEND event from Paradyn corresponding to the end
of the current phase, and a PHASESTART corresponding to the start of the new phase.

voi d vi si_showErrorVisi Cal | back(const char *nsgq)

The vi si _showError Vi si Cal | back routine makes a request to Paradyn to display the error
message specified by the argument nsg. Paradyn will use it’s error message window to display the
error message. For more information on Paradyn’s error message interface see the ParadynUser’s
Guide

2.3 Tcl Interface to MsiLib

We provide atcl interface for the vis interface, tclMsi, that alows programmers to use Paradyn
performance data in tcl applications. Figure 3 shows tclVis in relation to VisiLib, Paradyn, the
application processes, and the tcl code for the visualization. TclVis contains a tcl interpreter
which interprets the visualization’s tcl code.

Visi-specific Visi
ra e / tclVisi Process

_____ VisiLib

’\‘.\.

Application
Processes

Figure 3: TclVisi
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2.3.1 Initialization

Tcl applications do not need to explicitly call the visi_Init VisiLib routine. Thisroutineiscalled in
tclVisi’s main routine.

2.3.2 Paradyn events

To be notified of a Paradyn event, a tcl visualization writer needs to implement a by command
corresponding to the event. The vi si _Regi strati onCal | back VisiLib routine does not need to
be called by the tcl visualization writer; this routine is called by tclVisi. Instead, the visualization
writer needs to write by commands for any Paradyn event in which the visualization is interested.
The behavior of the command is left to the visi writer. All Dg command routines take an integer
argument that has meaning only for the DATAVALUES, PHASESTART, and PHASEEND events.
Figure 4 lists the prototypes for the bg commands; the description of the event typesis given in
Figure 2.

proc

DgDat aCal | back {I astBucket} callback for DATAVALUES event

proc

Dgl nval i dCal | back {}

callback for INVALIDMETRICSRESOURCES event

proc

DgConfi gCal | back {}

callback for ADDMETRICSRESOURCES event

proc

DgPhaseSt art Cal | back {phasei d}

callback for PHASESTART event

proc

DgPhaseEndCal | back {phasei d}

callback for PHASEEND event

proc

DgPhaseDat aCal | back {}

callback for PHASEDATA event

proc

DgFol dCal | back {}

callback for FOLD event

proc

DgPar adynExi t edCal | back {}

calback for PARADYNEXITED event

Figure 4: Dg commands for Paradyn event callbacks

2.3.3 Getting data from the data grid

TclVis provides atcl command called Dy that a visualization process may call to get performance
information. To use tclVisi, a programmer writes a tcl application and makes calls to DataGrid
commands (Dg commands). Figure 5 contains the set of commands provided by the tcl interface.
Metric identifiers (mids), resource identifiers (rids), and phase identifiers (pids) are integers
between 0 and the number of metrics, or the number of resources, or the number of phases, in the
DataGrid.

2.3.4 Callsto Paradyn

The tclVis interface provides by commands for calling Paradyn. Figure 6 lists these commands
and provides a brief description of their function.
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numretrics returns the number of currently defined metrics
metricnane <m d> returns the name of metric <mid>

metriclabel <m d> returns the units label of the metric <mid>
metricavel abel <mid> returns the AVE units label of the metric <mid>
metricsuni abel <ni d> returns the SUM units label of the metric <mid>

nunT esour ces

returns the number of currently defined resources

resourcename <rid>

returns the name of resource <rid>

L& LT & &

valid <md> <rid>

returns 1 if atime histogram exists for metric
<mid> and resource <rid>, otherwise returns 0

&

enabl ed <m d> <rid>

returns 1 if data collection has been enabled for
this <mid> and <rid> combination

val ue <m d> <rid> <bin>

returns a time histogram data val ue associated
with metric <mid>, resource <rid>, bucket <bin>

sum <mi d> <rid>

returns the sum of all buckets of the time histo-
gram of metric <mid> resource <rid>

average <m d> <rid>

returns the average of all time histogram buckets
for metric <mid> resource <rid>

Dg numbi ns returns the number of buckets in time histograms

Dg bi nwi dt h returns the time histogram bucket width

Dg | astbucket <m d> <rid> returns the last time histogram bucket containing
performance data

Dg firstbucket <mid> <rid> returns the first histogram bucket with valid data

Dg nyphasename returns the name of the visi’s phase

Dg nyphasestartT returns the start time of the visi’s phase

Dg nyphasehandl e returns the unique identifier for the visi’s phase

Dg nunphases returns the number of phases currently defined

Dy phasenane <pi d> returns the name of phase <pid>

Dg phasestartT <pid> returns the start time of phase <pid>

Dg phaseendT <pi d> returns the end time of phase <pid>

Figure5: tclVisi Dg service commands

VisiLib Programmer’s Guide

April 13, 2004

Release 4.1



Page 17

2.4 Using trace data with VsiLib

Dg start start new histograms (a request to Paradyn to display
menus to select new metric and resource combinations)

Dg stop <m d> <rid> stop data collection for a histogram

Dy phase <phasenane> start a new phase

<wi th_pc> <with_visis>

Figure 6: tclVisi commands that call the Rradyn process

Paradyn’s support for trace data streams allows Paradyn to move trace data from applications to
visis. Visis are used as analysis and/or display tools for the trace data. The support is based on a
dynamic tracing model where Paradyn does not interpret the semantics of the trace data; Paradyn
supports moving raw trace data from applicationsto visis.

To use trace data, some code needs to be added to the application process (the trace producer), and
to the vis (the trace consumer). For the trace producer side, a trace metric definition must be
added to a Paradyn configuration file. A metric definition is written using Paradyn’s metric
description language (MDL). MDL is described in more detail in the ParadynUser’s Guide The
trace metric should be defined so that it calls code in the application that will call DY NINSTgen-
erateTraceRecord with parameters specifying the metric ID number and the trace data flag
(TR_DATA). For example, Figure 7 shows the metric definition for a metric that computes the
total number of pvm_send calls. The t raceSend function (shown in Figure 8) needs to be com-
piled and linked into the application. Note that $gl obal | d, which isthe metric identifier, is trans-
ferred along with atrace datarecord all the way to atrace visi by setting it to the first parameter of
the DYNI NSTgener at eTr aceRecor d. If there is more than one record type for a metric, then each
type must be included in the record. The trace data consumer accesses trace data by calling a
VisiLib function described in Section 2.2.3.7. Section 5 contains an example application using the
trace data interface in VisiLib.

base is void { // neither a counter nor a tiner is needed

foreach func in pvm nmsg_send {
append prelnsn func.entry (* traceSend($globalld, 1); *)

}

Figure 7: Example Trace Data Metric Definition

3 COMPILING AND LINKING A VISI APPLICATION

In order to compile and link avisi, the VisiLib header filevi sual i zat i on. h must be included in
the visi’s source code. Also, the vis must be linked with VisiLib and with the Paradyn Utility
library. For visis that are compiled using gcc, the visi must additionally be linked with the C++
standard library (stdc++). Figure 9 shows a portion of a Makefile for avis (xt ext ).:
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void traceSend (int globalld, int type) {

struct _traceRecord record,;
record.type = type;
/* assuming that _traceRecord has the type field. */
DYNI NSTgener at eTr aceRecor d( gl obal I d, TR _DATA,
si zeof (struct _traceRecord),
& ecord, 0, 0.0, 0.0);

}
Figure 8: traceSend outine.

This is added to the trace producer (the applicat®code).
TOMSl =../..0..1..1
CC = g++
|FLAGS = -1. -1$(TOMSI)visi/h
LIBDIR = -L$(TO M SI)../1ib/$(PLATFORM
CFLAGS = -0 -g $(| FLAGS)

# VisiLib and Paradyn Uility Library (add -1stdc++ if using gcc)
LIBS = $(LIBDIR) -lvisi -Ipdutil
LIBS += -1 Xaw -1 Xext -1 Xmu -1 Xt -1X11 -Im

SRCS
oBJS

../src/xtext.C
xtext.o

xtext: $(0OBIS)

$(CO) -0 xtext $(LFLAGS) $(OBJS) $(LIBS)
$(OBIS): $( SRCS)

$(CC) $(CFLAGS) -c $(SRCS)

Figure 9: Example Makefile for a Visi

4 ADDING A VISI DESCRIPTION TO A PCL FILE

Once a visualization has been modified to use the VisiLib interface, an entry for it needs to be
added to a Paradyn Configuration Language (PCL) file. PCL files are read by the Paradyn process
as part of paradyn start-up. Paradyn uses the information in these files to create menu entries for
visualizations and to start visualization processes that have been selected by the Paradyn user.
Figure 10 shows the syntax for a PCL file visualization entry, followed by two examples.

All visualization entries start with the key word vi si , followed by a name for the visualization
that will be used as a visualization menu entry. The body of the definition (between “{” and “}")
must contain the key word command followed by the command string for starting the visualization.
The command string contains the command and the arguments to start the visualization process.
The body of the definition may optionally specify aforce value of 1 and/or a positive I i ni t
value. Visualizations with a force value of 1 will be created without menuing for metrics and
resources first. The default behavior is that Paradyn initiates menuing before starting the visual-
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Syntax for PCL File Visi Entry:

visi <name> {
command <command string>;
[force <int>;]
[limit <int>;]

PCL File Example Visi Entries:

visi MyBarChart {
command “barChart”;

}

visi MyPhaseTable {
command “tclVisi -f phasetbl.tcl”;
force 1;

Figure 10: PCL Vis entry syntax and examples

ization process. An example of a visualization that would specify a force value of 1 is the phase
table visualization (this visualization is discussed in Section 5.2). The phase table is used to dis-
play phase information for al the phases in the system. Since this visualization is not used to dis-
play performance data for metric/resource pairs, it does not make sense to do menuing for metrics
and resources before the phase table processis started. Thelimit  option specifies an upper bound
on the number of metric/resource pairs that the visi can have enabled at one time. If thisfield is
not specified, or if it has a non-positive value, then there is no upper bound.

In the first example in Figure 10, a barChart visualization has been defined, such that its menu
label will be MyBarChart and such that the paradyn process will initiate metric and resource men-
uing before starting the barChart process. The second example defines a phase table visualization
that usesthe tclVis interface. In this example, theforce option set to 1 so menuing will not occur
before the visualization processis started.

S5 EXAMPLES

This section contains two simple examples of visualization applications that use the VisiLib inter-
face. Thefirst usesthe VisiLib interface directly, and the second uses the tclVisi interface.

5.1 Examplethat usesthe VisiLib interface

The example application described below isasimple X application taken from the X Consortium’s
suite of example programs?. The application uses the X Toolkit and the Athena Widget set. X

2. “Athena Widget Set - C Language Interface, X Window System, X Version 11, Release 57, Chris Peter-
son, MIT X Consortium.
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Toolkit commands are prefixed by Xt and the header files for the Athena Widget set are in
“X11/Xaw” .We modified the application to use the VisiLib interface; Figure 11 shows this modi-
fied application. It consists of a set of command widgets, which when selected, invoke some
action on the text widget that is used to display DataGrid bucket values. The original program
consisted of just the Clear, Print, and Quit command widgets that would invoke actions on the
text widget.

Clear
Print
Quit
Get Metric Resource
stop Metrc Resource
Hame a Phase

dataGrid[0][0][4] = 47.400002
dataGrid[1][1][4] = 89.900002
dataGrid[0][0][5] = 95.199997
dataGrid[1][1][5] = 18.500000
dataGrid[0][0][6] = 88.599998
dataGrid[1][1][6] = 84.699997

"~

Figure 11: Example Visualization

5.1.1 Stepsto modify the example application

In order to use VisiLib, avisualization application must contain code that initializes VisiLib, that
makes calls to Paradyn, and that handles Paradyn events. We describe this code below as a set of
steps. By following these steps, a visualization writer can create a visualization that accesses Para-
dyn performance data. In Section 5.1.2 we provide code fragments from the example application
that illustrate these steps.

STEP 1. Addacall tovisi_Init intheapplication’s main routine.

STEP 2: Write callback routines for Paradyn events, and register them by calling
vi si _Regi strationCal | back inthe application’s main routine.

STEP 3a: Create a mechanism to make callsto Paradyn. Typically thisis done by adding
some type of menuing widget that will make the call to Paradyn when selected.

STEP 3b: Register callback routines on the menuing widgets created in step 3a.

STEP 4. Addthe PDSOCKET returned by vi si _I ni t asasource of input for the
application and add the VisiLib routinevi si _cal | back as a callback routine
for the file descriptor.

STEP5: Thefinal step isto enter the main loop of the application.
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5.1.2 Sour ce code from the example application

The code fragment shown in Figure 12 consists of the main loop of this application with some of
the error handling code removed. Also, some of the uninteresting parameters to Xt functions have
been removed to make the code more readable.

To use VisiLib routines, the VisiLib header file visualization.h must be included. The other header
files included in this code are Xlib, X-Toolkit, and Athena Widget set header files. Since this
application uses the main loop provided by X-Toolkit, all widget creation and other initialization
must be done in the mai n routine before the application calls Xt AppMai nLoop. The following isa
description of how we applied the steps listed in Section 5.1.1 to this application:

STEP 1. Thefirst section of code in the main routine initializes the visualization library
by calling thevi si _I ni t routine. Thisroutine returns a PDSOCKET
through which the visualization can communicate with the paradyn process.

STEP 2: Callback routines were written for the following Paradyn events: FOLD,
ADDMETRICSRESOURCES, DATAVALUES, and PHASEDATA. These
routines are registered by making callsto vi si _Regi strati onCal | back with
arguments indicating the event and the handler. When, for example, data values
arrive from the paradyn process, the dat aHandl er routine will be called by a
routine in the visualization library. (The dat aHandl er routineisshownin
Figure 13)

STEP 3a: A mechanism for the visualization to make calls to Paradyn is added. In this
application we have added three command widgets (getMr, stopMr, phaseN) to
do this. By adding callsto Xt Cr eat eManagedW dget we created command
widgets to get new metrics and resources, to stop data collection for a
metric/resource pair, and to start a new phase.

STEP 3b: Weregistered callback routines on the command widgets created in step 3a, by
adding calls to the XToolkit function Xt AddCal | back. Callsto this routine take
a command widget argument and an action routine that will be called when the
command widget is selected. Figure 14 lists the command action code associated
with these widgets.

STEP 4. The visualization process must register this file descriptor as a source of input.

In this application the file descriptor is added as a source of input by calling
the Xt AppAddI nput routine before entering the main loop. The VisiLib
routinevi si _cal | back, aparameter to Xt AppAddI nput , isthe callback
routine for input on the file descriptor. The routine to register the file descriptor
will vary from toolkit to toolkit.

STEP5: Before entering the application’s main loop, we make a call to Xt Real i zeW dget
which isan XToolkit routine that binds action names to procedures, setswidget’s
attributes, and maps the application main window. We then enter the application’s
main loop by calling Xt AppMai nLoop
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/l'include files from original application
#include <stdio.h>

#include <X11/Intrinsic.h>

#include <X11/StringDefs.h>

#include <X11/Xaw/AsciiText.h>
#include <X11/Xaw/Command.h>
#include <X11/Xaw/Paned.h>
#include <X11/Xaw/Cardinals.h>

/I VisiLib include file
#include “visi/h/visualization.h”

main(int argc, char **argv) {
/I code to initialize the application
Widget toplevel = XtApplnitialize (&app_con, ...);

/[ Step 1: call visi_Init

PDSOCKET sock = visi_Init();

if (sock == PDSOCKET_ERROR)
exit(-1);

/I Step 2: register callbacks for Paradyn events

1 these routines are called when the associated Paradyn
1 event occurs
int ok;

ok = visi_RegistrationCallback(ADDMETRICSRESOURCES,addMRHandler);
ok = visi_RegistrationCallback(DATAVALUES, dataHandler);

ok = visi_RegistrationCallback(FOLD, foldEventHandler);

ok = visi_RegistrationCallback(PHASEDATA, phaseEventHandler);

/I create the original application’s widgets

Widget paned = XtCreateManagedWidget(“panned”, ...);
Widget clear = XtCreateManagedWidget(“Clear”, ...);
Widget print = XtCreateManagedWidget(“Print”, ...);
Widget quit = XtCreateManagedWidget(“Quit”, ...);

/[ Step 3a: create command widgets that will make calls to Paradyn
Widget getMR = XtCreateManagedWidget(“Get Metric Resource”, ...);

Widget stopMR = XtCreateManagedWidget(“Stop Metric  Resource”,...);
Widget phaseN = XtCreateManagedWidget(“Name a Phase”, ...);

/I create text widget (from original application)
Widget text = XtCreateManagedWidget(“text,...);

Figure 12: Main routine for example application
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/1 add cal | backs for original w dgets (fromoriginal application)
Xt AddCal | back(cl ear, XtNcall back, C earText, (XtPointer)text);
Xt AddCal | back(print, XtNcallback, PrintText, (XtPointer)text);
Xt AddCal | back(quit, XtNcall back, QuitProgram (XtPointer)app_con);

/1 Step 3b: Add call backs to wi dgets that nake calls to Paradyn

/1 These are call back routines that are called when the
/1 associ ated command wi dget is selected

Xt AddCal | back(get MR, Xt Ncal | back, GetMetsResUpcall, ...);
Xt AddCal | back(st opMR, Xt Ncal | back, StopMestResUpcall, ...);
Xt AddCal | back(phaseN, XtNcal | back, StartPhaseUpcall, ...);

/1l Step 4: register the VisiLib routine “visi_callback” on events
/1 associated with the file descriptor returned by visi_Init
Xt AppAddl nput (app_con, fd, Xtlnput ReadMask, visi_callback, ...);

/1l Step 5: enter main |oop
Xt Real i zeW dget (t opl evel );
Xt AppMai nLoop(app_con);

Figure 12: Main routine for example application

i nt dataHandl er (int bucket Num{
/1 display value of bucketNumfor all valid DataGrid el ements
int numvets = visi_NumMetrics();
int numRes = visi_NunResources();
for (int i =0; i < numvets; i++){
for (int j =0; j < nunRes; j++){
if (visi_Valid(i,j))
Dr awbDat a(vi si _Dat aVal ue(i, |, bucket Nunj);

Figure 13: Callback routine for DATAVAL UES event

static void Get MetsResUpcal | (Wdget w, XtAppContext ac, XtPointer p) {
visi_GetMetsRes(0,0); // call VisiLib routine
}

static void StopMetsResUpcal | (Wdget w, XtAppContext ac, XtPointer p) {
vi si _StopMet Res(0,0); // call VisiLib routine
}

static void StartPhaseUpcal | (Wdget w, XtAppContext ac, XtPointer p) {
vi si _DefinePhase(0,0,0); // call VisiLib routine
}

Figure 14: Code to make callsto Paradyn
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5.2 Example application using the tcl interfaceto VisiLib

The example shown in Figure 15 is a visualization application that uses the tcl interface to
VisiLib. It is used to display Paradyn’s phase information. For applications of this type, the pro-
grammer writes a tcl application that makes calls to DataGrid (Dg) commands. The tcl interface
handles calling the VisiLib initialization routine and registering callback routines on Paradyn
events. The tcl application writer needs only to implement the Dy callback routines for which the
application is interested (the prototypes for these routines are listed in Figure 4), and to add calls
to by commands that make calls to Paradyn (these Dy commands are listed in Figure 6).

Phase Table
ara

File Start Phase Help VY
Phase Name  5Start Time End Time
phase 0 0s Tmdl s
phase_1 Tmdl s Imisds

phase 7 Imlbs 4m33s

phase 3 4m333s

Figure 15: Example visualization that usesthe Tcl interfaceto VisiLib

Because most of the work required to write a visualization that uses VisiLib is donein tclVisi, tcl
visualization writers need only implement the two steps listed below:

STEP 1. Implement Dy callback commands for any Paradyn event of which the
visualization wishes to be notified. The complete list of by commands for
Paradyn events are listed in Figure 4

STEP 2: Add callsto bg commands where needed. Typically thisis done by adding
some type of menuing widget that will make the call to Paradyn when selected.
In the example application, thisis done by creating a menu button labeled
StartPhase, with the -cormand option “Dg phase”.

5.2.1 Sour ce code from the example application

TclVis takes care of registering callbacks on Paradyn events by caling the VisiLib
vi si _Regi strationCal | back routine. Tcl visualization writers need only implement the Dg call-
back commands. Since the phase table visualization is used solely to display Paradyn phase infor-
mation, we only wrote Dg callback commands for the STARTPHASE, ENDPHASE, and
PHASEDATA Paradyn events. For the phase table we implemented DgPhaseSt art Cal | back,
DgPhaseEndCal | back, and DgPhaseDat aCal | back; the tcl code for our implementation of these
is shown in Figure 16. These Dy callback implementations make calls to St ar t Updat e, NameUp-
dat e, and EndUpdat e. Thetcl code for St ar t Updat e isshow in Figure 17. This code handles dis-
playing the start time of the phase associated with phaseld. The call “Dy phasestartT
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$phaseld”,  isaDataGrid command to get the start time for the phase with the phase identifier
phaseld .

#

# tclVisi registers this routine as callback for PHASESTART event

#

proc DgPhaseStartCallback {phaseld} {
# adds new phase’s hame to the “Phase Name” column
NameUpdate $phaseld
# adds new phase’s start time to the “Phase Start” column
StartUpdate $phaseld

return
}
#
# tclVisi registers this as a callback for PHASEEND event
#

proc DgPhaseEndCallback {phaseld} {
# adds current phase’s end time to the “Phase End” column
EndUpdate $phaseld

return
}
#
# tclVisi registers this as a callback for PHASEDATA event
#

proc DgPhaseDataCallback {} {

# make DataGrid call to get the max number of phases

set max [expr int ([Dg numphases])]

for {set phasecount 0} {$phasecount < $max} {incr phasecount} {
NameUpdate $phasecount
StartUpdate $phasecount
if {$phasecount < [expr $max - 1]} {

EndUpdate $phasecount

}
}

return

Figure 16: Dg callback routines for PhaseTable visualization

The segment of code in Figure 18 consists of most of the tcl code to create the Phase Table visual -
ization. This code fragment contains tcl code for implementing step 2. Its code contains one tcl
command that is used to make a call to Paradyn; this call isto start a new phase. This command
creates a Start Phase menu button with a command option “Dg phase” . When selected, this menu
button will call the bg phase command.

5.3 A complete example application
In this section we provide the complete source code for an example application. The example

visualization is shown in Figure19. It is a simpler version of the application described in
Section 5.1. We provide a complete listing of the source code for this application in Figure 20.
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proc StartUpdate {phaseld} {
gl obal W
gl obal xOff set
gl obal yOfset
gl obal wi dt hChange

set theCanvas $W mi ddl e. dat aCanvas

set yOifset [expr 5 + $phaseld * $wi dt hChange]

set theText [expr int([Dg phasestartT $phaseld])]

$t heCanvas create text $xOffset $yOffset -anchor nw \

-fill black -justify center \
-tag dataTag -text $theText
return
}
Figure 17: Tcl code for StartUpdate

#
# Create the overall frame
#

set W.table
franme $W-class Visi -width 4i -height 2i

#

# Create the title bar, nmenu bar, and logo at the top
#

frane $Wtop

pack $Wtop -side top -fill x

frame $Wtop. |l eft

pack $Wtop.left -side left -fill both -expand 1

| abel $Wtop.left.title -relief raised -text “Phase Table” \
-foreground white -background G een4
pack $Wtop.left.title -side top -fill both -expand true

#

# Create the nmenubar as a frame with nany nmenu buttons

#

frane $Wtop.left. menubar -class MyMenu -borderwidth 2 -relief raised
pack $Wtop.left.nenubar -side top -fill x

#

# File menu

#

nmenubutton $Wtop.left.nenubar.file -text “File” /
-menu $Wtop.left.nenubar.file.m
nmenu $Wtop. |l eft. menubar.file. m
$Wtop.left.nenubar.file. madd comrmand -1abel “C ose” -command Shut down

Figure 18: Tcl code for PhaseTable visualization
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#

# Step 2: Create the “Start Phase” menu button that will call
# “Dg StartPhase” when sel ected

#

button $Wtop. |l eft. menubar.acts -text “Start Phase” \
-relief flat -borderwidth O -highlightbackground white \
-command “Dg phase 0 0 07

#

# Help nenu

#

nenubutton $Wtop.left. nenubar. help -text “Help” \
-menu $Wtop. |l eft. menubar. hel p. m

menu $Wtop. |l eft. nenubar. hel p. m

$Wtop.left.nenubar. hel p. madd comrand -1abel “Context” \
-conmand Hel pCont ext

#

# Build the nenu bar and add to display

#

pack $Wtop.left. menubar.file $Wtop. |l eft. menubar.acts -side |eft
pack $Wtop. | eft. menubar. help -side right

#

# Build the | ogo

#

| abel $Wtop.logo -relief raised -bitmap @ ogo.xbm -foreground Hot Pi nk4
pack $Wtop.logo -side right

#

# Left portion of mddle: phase name, nanme canvas
#

frame $WIeft

pack $Wleft -side left -fill both -expand true

| abel $W I eft.phaseNane -text “Phase Name” -foreground Bl ue
pack $W I eft.phaseNanme -side top -expand fal se

canvas $W | eft.dataCanvas -relief groove -width 1.3

pack $Wleft.dataCanvas -side left -fill both -expand true

Figure 18: Tcl code for PhaseTable visualization
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#

# M ddle portion of middle: phase start tine, data canvas

#

frane $Wmiddl e

packpack $Wniddle -side left -fill both -expand true

| abel $W mi ddl e. phaseStart -text “Start Time"” -foreground Bl ue
pack $W m ddl e. phaseStart -side top -expand fal se

canvas $Wmi ddl e. dat aCanvas -relief groove -width 1.3

pack $W ni ddl e. dat aCanvas -side left -fill both -expand true
#

# Right portion of middle: phase end tinme, data canvas

#

frame $Wri ght

pack $Wright -side left -fill both -expand true

| abel $Wright.phaseEnd -text “End Time” -foreground Bl ue
pack $Wright.phaseEnd -side top -expand fal se

canvas $Wright.dataCanvas -relief groove -width 1.3

pack $Wright. dataCanvas -side left -fill both -expand true
#

# display everything

#

pack append . $W{fill expand frame center}

wm nminsize . 250 100

wntitle . “Phase Table”

Figure 18: Tcl code for PhaseTable visualization

Clear
Quit
Get Metric Resource

dataGrid[0][0][399] = 8.700000
dataGrid[1][1][399] = 43.599998
dataGrid[1][2][399] = 32.500000
dataGrid[0][0][499] = 2.300000
dataGrid[1][1][499] = 2.300000
dataGrid[1][2][499] = 2.300000

Figure 19: Complete example application
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*

$XConsortium xtext.c,v 1.16 91/05/16 14:56:23 swick Exp $

Copyright 1989 Massachusetts Institute of Technol ogy

Perm ssion to use, copy, nodify, distribute, and sell this software and its
docunentation for any purpose is hereby granted without fee, provided that
t he above copyright notice appear in all copies and that both that
copyright notice and this perm ssion notice appear in supporting
docunentation, and that the name of MI.T. not be used in advertising or
publicity pertaining to distribution of the software without specific,
witten prior permssion. MI.T. makes no representations about the
suitability of this software for any purpose. It is provided “as is”

wi t hout express or inplied warranty.

M1.T. DI SCLAI M5 ALL WARRANTI ES W TH REGARD TO THI S SOFTWARE, | NCLUDI NG ALL

| MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS, I N NO EVENT SHALL M. T.
BE LI ABLE FOR ANY SPECI AL, | NDI RECT OR CONSEQUENTI AL DAMAGES OR ANY DANMAGES
WHATSCEVER RESULTI NG FROM LOSS OF USE, DATA OR PROFI TS, WHETHER | N AN ACTI ON
OF CONTRACT, NEGLI GENCE OR OTHER TORTI QUS ACTION, ARISING QUT CF OR IN
CONNECTI ON W TH THE USE OR PERFORVMANCE OF TH S SOFTWARE.

E o R T S S A T B S N N S N N S N N

~

/1 include files

#i ncl ude <stdio. h>

#i ncl ude <X11/Intrinsic.h>

#i ncl ude <X11/ Stri ngDefs. h>

#i ncl ude <X11/ Xaw Asci i Text. h>

#i ncl ude <X11/ Xaw Command. h>

#i ncl ude <X11/ Xaw Paned. h>

#i ncl ude <X11/ Xaw Car di nal s. h>

#i ncl ude “visi/h/visualization.h”

/1 gl obal variables
Xt AppCont ext app_con;
W dget toplevel, paned, clear, quit, text, getM

String fall back_resources[] = {
“*packground: Gey”,
“*foreground: Black”,

“*font: *-Helvetica-*-r-*-12-*",

“*jnput: True”,
“*showGri p: of f",

“?.?. text. preferredPaneSi ze: 200",
“?.?.text.wdth: 2007,
“?.?.text.text Source. edi t Type: edit”,
“?.?.text.scroll Vertical: whenNeeded”,
“?.?.text.scrol |l Horizontal : whenNeeded”,
“?.?2.text.autoFilI: on”,

“*cl ear*| abel : Cear”,
“*quit*l abel: Qit”,

NULL

Figure 20: Complete source code for example application
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/1 callback routine for DATAVALUES
i nt dataVal uesCal | back(int dummy){
Arg args[1];
XawText Posi ti on pos;
XawText Bl ock tb;
char buf[100];

Xt Set Arg(args[0], XtN nsertPosition, &pos);
Xt Get Val ues(text, args, ONE);

int noMetrics = visi_NunmMetrics();
i nt noResources = visi_NunmResources();

for(int i=0; i < noMetrics; i++){
for(int j=0; j < noResources; j++){
if(visi_Valid(i,j)){
if (!'(isnan(visi_DataValue(i,j,dumy)))){
sprintf(&buf[0],” %%W%s%%s%%s% \ n”,

“dataGid[“,i,”1[“,j,"1[",dumy,”] =*,
vi si _DataVal ue(i,j,dumy));
} else {
sprintf(&uf[0],” ¥%%W%s%Y%s%lYs\ n",
“dataGid[“,i,”1[“,j,"1[", dumy,”] = NaN');
}

int size = strlen(buf);

tb.firstPos = 0; tbh.length si ze;

tb.ptr = buf; tb. format FMIr*BI T;
XawText Repl ace(t ext, pos, pos+si ze-1, &tb);
pos += si ze;

Xt Set Xt Set Val ues(t ext, args, ONE) ;

}
b}
return 1;

}

/1 callback routine for PARADYNEXI TED event
i nt exitedCall back(int dumy){ }

/1 makes call to Paradyn

static void Get Met sResCal | back(W dget w, XtAppContext app_con,
Xt Poi nter call _data)

{

}

/1 clears text out of the text w dget
static void Cl ear Text (Wdget w, XtPointer text_ptr, XtPointer call_data)

vi si _Cet Met sRes( 0, 0);

{
Wdget text = (Wdget) text_ptr;
Arg args[1];
Xt Set Arg(args[0], XtNstring, ““);
Xt Set Val ues(text, args, ONE);

}

Figure 20: Complete sour ce code for example application
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/1 exits the program
static void QuitProgram Wdget w, XtAppContext app_con,
Xt Poi nter call _data)
{
Xt Dest r oyAppl i cati onCont ext (app_con);
exit(0);

mai n(i nt argc, char **argv) {
Arg args[1];

/1 code to initialize the application
W dget toplevel = XtApplnitialize (&pp_con, “Xtext”, NULL, ZERQ,
&argc, argv, fallback resources, NULL, ZERO);

if (argc '=1) exit(1);

/1l call visi_Init

int fd = visi_Init();

if (fd < 0)
exit(-1);

/1 register callbacks for Paradyn events
int ok = visi_RegistrationCal | back( DATAVALUES,
dat aval uesCal | back) ;
ok = visi_RegistrationCal | back( PARADYNEXI TED, exitedCal | back);

/1 create the original application’ s w dgets

W dget paned = Xt Creat eManagedW dget (“ panned”, panedW dget C ass,
topl evel , NULL, ZERO);

W dget clear = XtCreateManagedW dget (“d ear”, conmandW dget Cl ass
paned, NULL, ZERO;

Wdget quit = XtCreateManagedW dget (“Quit”, conmandW dget Cl ass,
paned, NULL, ZERO;

/1 command wi dget that will make calls to Paradyn
W dget get MR = Xt Creat eManagedW dget (“Get Metric Resource”,
conmandW dget Cl ass, paned, NULL, ZERO);

/] create text w dget
W dget text = Xt CreateManagedW dget (“text, ascii Text Wdget d ass,
paned, NULL, ZERO);

/1 add cal |l backs for original w dgets
Xt AddCal | back(cl ear, XtNcall back, C earText, (XtPointer)text);
Xt AddCal | back( qui t, Xt Ncal | back,

Qui t Program ( Xt Poi nter)app_con);

/1 Add cal |l backs to widgets that nmake calls to Paradyn
Xt AddCal | back(get MR, Xt Ncal | back, GetMetsResUpcall,
( Xt Poi nter) app_con);

Figure 20: Complete source code for example application
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/1l register the VisilLib routine “visi_callback” on fd
Xt AppAddI nput (app_con, fd, XtlnputReadMask,
(Xt I nput Cal | backProc) vi si _cal | back, text);

/1 enter main |oop
Xt Real i zeW dget (t opl evel );
Xt AppMai nLoop(app_con);

Figure 20: Complete sour ce code for example application
5.4 An example application using the trace data interfacein VisiLib

For avis to receive trace data, it must register a callback routine on the TRACEDATAVALUES
event.; acall tovi si _Regi strationCal | back with the TRACEDATAVALUES flag and the call-
back routine as parameters must be added to the visi code. For example:

vi si _Regi strationCal | back( TRACEDATAVALUES, Dg2NewTr aceDat aCal | back) ;

In this example, Dg2NewTr aceDat aCal | back is called for every trace record arriving at the visi.
The function needs to be written appropriately to compute a trace metric on the visi. Figure 21
shows a sample callback function which counts the number of pvm_send and pvm recv calls.
Trace data can be sent from application processes to a trace vis by enabling data collection for a
trace metric. A trace metric must be added to a Paradyn configuration file prior to running Para-
dyn. Thisisdescribed in Section 2.4.

5.5 Other examples

The VisiLib sources contain atest directory with sample visualizations that have been modified to
use VisiLib. Each of the application’s source files contain comments on how the original applica-
tion was modified to use VisiLib. Also, in this directory is a psuedo-paradyn process that can be
used to test visualization applications that use either VisiLib or tclVisi. These directories contain
README files that explain how to run these applications.

6 COMMENTSAND QUESTIONS

The source distribution of VisLib and tclVisi contain README files describing how to use the
interface; the VisiLib sources contain a test suite with example visualization applications that
have been modified to use the visualization interface. All questions and comments regarding
VisiLib and tclVisi should be directed to par adyn@s. wi sc. edu.
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#i nclude “visi/src/visiTypesP.h”

struct _typeExtract {
i nt type; // 1 for pvmsend and 2 for pvmrecv

s
typedef struct _typeExtract typeExtract;

static int pvmsendNum = O;
static int pvmRecvNum = O;

i nt Dg2NewTr aceDat aCal | back(int) {
int metriclndex = visi_TraceDat aVal ues()->netri cl ndex;
char *namePtr = visi_MetricNane(netriclndex);
cout << “The netric nane :” << namePtr << endl;
char *sp = visi_TraceDat aVal ues() - >dat aRecor d- >get Array();
typeExtract *b = (typeExtract *)sp;
if (b->type == 1) {

pvnSendNumt+;

cout << "“@@"“ << pvnBSendNum << “th pvmsend call” << endl;
} else if (b->type == 2) {

pvimRecvNumt+;

cout << "@@"“ << pvhRecvNum << “th pvmrecv call” << endl;
} else {

cout << “@a@type unknown” << endl;
}
return TCL_CK;

Figure 21: Example sample callback function for trace data.
This counts the number of pvm_send and pvm_recv calls.
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