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SPY isa toolto helpyou make programsrun faster.Itgivesyou a pictureof where theprogramis
spendingitstime.SPY hastwo parts:a ’sampler’whichyou runwhilerunningyourprogram,which
monitorswhat the program isdoing,and a ’displayer’which displaysthe data gatheredby the
sampler.

The ’sampler’periodicallyinterruptstherunningprogramtoaccountthefunctionsinthecurrentcall
stack.ThisallowsSPY to remember not only(proportionally)how longisspentineach individual
function,but alsohow longeachfunctionseenon thecallstack.The samplerdatastructureswere
designedtominimizeinterferencewiththenormalrunningoftheprogram--thereislittlenoticable
performancedegradation.BecauseSPY doesn’tlogeverycalland return,you can run iteven over
longcomputations,unlikeDOSTATS.

The ’displayer’usestheGRAPHER packagetodisplaythedatagatheredby thesampler.Inthegraph,
theheightofeachnode isadjustedtobe proportionaltotheamount oftime.JustasMasterscopeand
Browsergivean interactivepictureof thestaticstructureof theprogram,SPY givesan interactive
pictureofthedynamicstructure.The displayerisinteractiveaswellasgraphical.Thatis,you canlook
atthedataina varietyofways,sinceitseemsthereisno one picturethatsaysitall.Sincethedisplayer
knows thewhole callgraph,itcan show theentiretreestructure(withseparatecallsto a function
accountedseparately)ormergingseparatecallstothesame functions.Sincethesamplerrecordsthe
entirecallingstackwhen itsamples,itcanaccountforbothindividualand cumulativetime.When the
samplerruns,ifa functionison thetopofthestack,itaddstoitsindividualtotal;ifthefunctionison
thestackatall,thesampleraddstothecumulativetotal.

When thereareseveralcallstothesame functionwithinthegraph,thedisplayercaneither’merge’
thenodes(showthetotaltimeforthefunctioninone node)ornot.Ifa node ismerged,thenone of
theboxesinthegraphwillhaveallofthetimeforthatfunctionaccountedtoit,and therestwillbe
leftas’ghost’boxes.SPY hasa varietyofwaysofcontrollingwhichnodeswillbe merged.

How toUseSPY

(SPY.BUTTON) [Function]

Thisfunctionputsup a littlemenu withthesinglebutton"SPY" on it.Pushingitonce willturnon
sampling(SPY.START).Pushingitagainwillturnoffsampling(SPY.END)and displaythe results
(SPY.TREE10).Thisisthesimplestway ofspyingon operations.Note thatyou can’tturnoffsampling
ifthe mouse processislockedout.Alternatively,you can turnSPYingon and offby usingthe
followingfunctions:

(SPY.START) [Function]
ReinitializestheinternalSPY datastructures,and turnson sampling.

(SPY.END) [Function]
Turnsoffsampling,and cleansup thedatastructures.

(WITH.SPYform) [Macro]
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Calls(SPY.START),evaluatesform,calls(SPY.END),and thenreturnsthevalueofform.Forexample,
(WITH.SPY(LOAD ’FOO))isbasically(PROGN (SPY.START)(PROG1 (LOAD ’FOO)(SPY.END]

To displaytheresults,callthefunctionSPY.TREE:

(SPY.TREEthresholdindividualpmergetypedepthlimit) [Function]

SPY.TREEdisplaystheresultsofthelast’spy’ina grapherwindow.Therearea number ofparameters
thatcontrolthedisplay,whichyou caneithersetwhen you callSPY.TREE,orsetinteractivelywiththe
menu. Inormallyjustuse (SPY.TREE)and use the menus."threshold"isa number (defaultsto 0),
"individualp"iseitherNILorT,"mergetype"isone of(NONE,ALL,DEFAULT),and "depthlimit"isa
number (defaultstoNIL= arbitrarydepth;notcompletelydebugged forothervalues.)

You willgeta prompttolaydown a window,and thena graphwillappearinit,somethinglikethis:

Inthisdisplay,100% of thetimewas spentunder thetop 4 framesthata processnormallyhas,T,
\MAKE.PROCESS0,ERRORSET,\EVALFORM.(SPYshouldprobablyeliminatethosefromthedisplay,but
itdoesn’trightnow.).That time was then dividedup among 4 processes:\TIMER.PROCESS,
\MOUSE.PROCESS,\BACKGROUND.PROCESS, \TEDIT2.The numbers to the leftof the labelarethe
percentages.The heightofthebox isproportinaltothepercentage,(exceptthatitisalwaysmade big
enough toholdthelabel.)The widthisn’tsignificant--itisjustwideenough toholdthename ofthe
function.

Ifyou leftbuttonany node,the window titlewillchange to show the functionname, and the
individualand cumulativepercentages;the firstnumber individualtotaland the secondisthe
cumulative.Ifyou middlebuttonthenode,you willgeta menu, withtwo items:

SubTree Createanother spy window which includesdata only from thisnode and its
descendents.LetssupposethatIwas onlyinterestedintheactionsthatIhad invoked
viathemouse:Icanmiddle-button\MOUSE.PROCESSand selecttheSubTreeoption.I
thengeta picturelikethis:
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Delete Remove the selectedfrom considerationinthiswindow. Forexample,ifyou don’t
want toconsider"BLOCK" inthegraphatall,you canDeletetheBLOCK box and get:

Ifyou pressthemiddlebuttonwhileNOT on a node,you willgeta menu thatwillletyou changethe
paramtersforthiswindow:

SetThresholdSetsthethresholdfordisplayinga node.Any node whose percentageisbelow the
thresholdwont show up (unlessitisneeded toconnectthegraphtogether.)You can
setthe initialthresholdviathe THRESHOLD argument to SPY.TREE;otherwiseit
defaultsto0.

Individual/CumulativeThisisusedtotogglebetween thedisplayofIndividualtimesand Cumulative.
The initialdefaultisCumulative;you can setitto Individualby supplyingT as the
INDIVIDUALPargumenttoSPY.TREE.(Seebelow).

MergeNone/MergeAll/MergeDefaultThiscontrolsmergingofnodes.Seediscussionbelow.

MERGING

Iftwo nodesaremerged,thenthemerged node willincludethetime(anddescendents)oftheother.
The displayofa ’merged’node isdifferent--itisshown witha thickgrayborder,e.g.

The timeina ’merged’node isthe sum of the timesforalloccurrences.Other callsto the same
functionmay show up as’ghost’boxes,e.g.
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The casewhere a functionismerged witha recursivecallto itselfishandledspecially:thehead of
therecursionismarked witha widercheckeredborder

and thetailoftherecursionisinverted

Intherecursivecase,you canwind up witha situationlikethis:

Inthiscase,A callsB,and callsC whichcallsA.AllofthetimeisreallyspentinB,althoughonly10% is
due tothecallfrom thetop-level,and 90% isundera calltoC whichcalledA whichcalledB.Inthis
situation,C isalsorecursive,of course,and alsohas the recursiveborder.Ifyou findthisdisplay
confusing,you shouldtrytheMergeNone optionand seeifyou geta clearerpicture.

MergeDefaultmeans to merge any functionthat isnot in SPY.NOMERGEFNS, initiallysetto
(ERRORSET\EVAL\EVALFORM APPLY EVAL).

MergeNone means nottomerge atall
MergeAllmeans tomerge anytwo nodesforthesame function.

The defaultforIndividualmode isMergeAll.The defaultforCumulativemode isMergeDefault.

"Individualvs.Cumulative"

SPY initiallycomes up withtheheightoftheboxesshowingtheamount oftimethefunctionwas on
thecurrentcallstack.Thisiscalled"cumulative"mode, sincetheeachfunctiongetsthetimethatboth
itand thefunctionsitcallsaccountfor.Thereisanotherkindofdisplay,called"Individual",inwhich
the boxesareproportionalto the amount of timethe functionwas on the top of the stack.For
example,ifyou changethe\MOUSE.PROCESSdisplaytoIndividual,you cangeta displaylikethis:
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Which shows that80% of the totaltime under \MOUSE.PROCESS was spentinsidethe function
IQUOTIENT.(Whew, somethinggoingon wrong there...why isn’titgettingthemicrocodedversionof
divide?).One thingtowatchoutfor:when you switchbetweenIndividualand Cumulativemodes,the
"threshold"staysthesame.(SometimesthethresholdforIndividualneedstobe higher;otherwise,
functionswilltendtodisappearintheIndividualtree.)Also,switchingtoIndividualalsochangesto
"MergeAll",whileswitchingto"Cumulative"changesyou to"MergeDefault".

(SPY.LEGEND)
[function]
Ifyou forgetwhat allofthedifferentshadingsand bordersmean,thisfunctionbringsup a window
whichshowswhat theymean.

Internalcontrols:

SPY.FREQUENCY
[variable]
How many timespersecondtosample?Initiallysetto10.(Maximum 60).

SPY.NOMERGEFNS
[variable]
Functionson thislistwon’tgetmerged underMergeDefault.Includes(ERRORSET\EVALEVALFORM
APPLY EVAL).You may need toadd more.

SPY.TREE
[variable]
Thisvariable(samename asthefunction)isusedtoholdthedatafromthelastsampling.You cansave
itaway and restoreitusingUGLYVARS.

SPY.BORDERS
[variable]
Usedtocontroltheborderdisplayon a tree.Thisisa listof(nodetypedescriptionborderwidthtexture
interiortexture)

(SPY.LEGEND)
[function]
Bringsup a window whichshowstheinterpretationofSPY.BORDERS.

SPY.FRAGMENTS
[variable]
IfNIL,SPY willnotinclude’ghost’boxes.InitiallyT.
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SPY.SHOWCOUNTS
[variable]
IfNIL,SPY willnotdisplaythepercentageinthenode-boxunlessthenode-boxhasbeen made higher
toaccomodatethetextinthenode.InitiallyT.

SPY.FONT
[variable]
Fontusedtodisplaynode labels.Initially(GACHA 10).

SPY.MAXLINES [variable]
Maximum heightofa node inthegraph,measuredinmultiplesofthefontheightofSPY.FONT.

KNOWN PROBLEMS WITH THISVERSIONOF SPY

The Dolphinand Dorado have a bug which willcauseincorrectlylargeamounts of timetobe
accumulatedto the routineswhich get and send packetsto the 3MB Ethernet.Itwillshow up as
samplesunder \3MBGETPACKET (orwhatever).The restof the datainthe SPY displayisrelatively
accurate,and you may need to’delete’thatnode.

SPY doesn’tknow anythingabout the interpreteror the internalworkingsof Interlisp-D.Internal
functionswhicharenot"realframep"and don’tnormallyshow up on BT backtraces(butdo on BT!)
willbe shown in spy.Thisincludesthingslike\INTERPRETER1which willappearunderneathany
interpretedfunctioncall.

Finally,a number of enhancementsand extentionsare planned;suggestionsand requestsare
welcome.


