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140 PRF OVERVIEW

1.0 RRE_OYERVIEY

Taes Parformence Reporting Facility (PRF) is an integratsed
parformancse raporting package for HNOS/VE. Some portions of PRF
run on NOS/Y¥E in 180 state whila the rest of the package
currantly runs in 17¢ state under NOS/178. PRF is intended to be
a modular system which cen be extendad Into a full short and long
term parformancs tracking system,

The current PRF is based on tha PMF hardware option for CYBER

12%0s  In the longer terws It will accert performance dats fron
oether sources and maintain a parformance datsbase,
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1e0 PRF DVERVIEW
lel PMF HARDWARE

ie1 RME_HARDHAREZ

The Performance Monltoring Facllity (PMF) iIs a CYRER 180 hardware
aption which provides a2 s2t of hardware counters and 2vent
buffers designed to coliect performance data about the system,
Signiflicant hardware states and/or events may be timed and
gounted through PHMF counters. Data on softwars avents within
NOS/YE and its product set may be obtained by inserting kevpoint
instructions in the software which may be collacted through the
PHF keypoint bufferss. BRecause PMF uses 2 combination of hardware
and software monitoring techniquass 1t is g good example of an
intzgrated hybrid performance monitor.,

lelel PHF COUNTERS

PMF  hardware ocontains eight 32-hit counters which may count
hardware events and time system states, The list of avents snd
states zupportad is model dependent and there is a2 seiection code
associated with 2ach ones A limited amount of signal conmbinstion
is allowed through A/B counter palrings and appropriate control
godas, Eyent/state selection and signal gombination are
controlted through settings in register 22,

lelels1 Zxz2pnilfdiste_llist

To b= supplied,

lels2 KEYPOINT INSTRUCTIONS

Keypoints are speciel 180 instructlons which place an indication
of sianificant software evants Into the FIFD buffer in PHMF
hardswarz or cause a keypoint ftrap to allow the data to be
gollected by softwares These instructions act as NO-Ps to the
NOS/VE software uniaess keypoint traps are enableds In any systenm
with the 9MF hardware options hardware collection rather than
software coltection shouid be used as there is almost no system
aoverhesd Involved in gathering the parformance data.

By convantions kaypoints are used to mark the entry and exit
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1.0 PRF QVERYTIEW
1.1.2 KEYPOINT INSTRUCTIONS

- - —— T A . A -

points of maljor 0/%5 and product set routiness to flag unusual
events of high importances and to indicate significant events for
debugging., This mechanism provides a very lom overhead systenm
tracing mechanism as well as a performance tracking facility.,

1e1e2 PHF KEYPOINT BUFFER

PMF hes a clirculinr s2vent buffor used to hold keypoint dsts for
collection z2long with an associated time stampe The exact size
pf this buffer is model-dependent as shown balow?

825 15 keypoints
335 14 keypoints
855 15 kevpoints

Theta 1024 keypoints
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1.0 PRF NVERVIEW
1.2 PMF DATA COLLECTION
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1.2 PHE_DATA_COLLECTIION

i

PHMF pounter and keypolint data may be collacted by the C(PKPNEDS
eragram  on  NDS/170. CPKPN3S operates in one of two nodes
depanding on whesther kaypoint soliaction is selected or not, if
keypoint collection Is not salacted, C(PKPHOS ocalls up g PP
orogram {PMF)Y to initialize counter collection through register
22 and then the PP program drops out. LPKPNOS must then be
called up agaln when the ocountars are to be read out. 1f
keypoint opollection is sslscteds tha PP oprogram will remain
raesident to continuously collect the contents of the keypoint
buffar as it is beling filled,
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1.8 PRF DVERVIEW
1«3 PMF DATA REDUCTION

1.3 PME_DATA_REDUCTION

There are currently two components of PHF data reducstions the
Primary Data Peduction Package and the {ell Analysis Systenr, The
Primary Dats Reduction Package 135 designed to give overview
information 2bout system behaviour during th2 keypoint ¢olisction
and the Tall Analysls System glves microlevel timing iInformation
on tha nparsation of procedures sithin NIOS/VE and its product sat.,
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ZoU KEYPOINT CONVENTIONS AND GUIDELINES
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200 KEY2OIMI_CONVENTIONS_AND_GUIQELINES

The CYS#R 180 System Interface Standard {313) describes
conventions for the placement of keaypoints within the /%5 and
product set members. Furthar documentation is found in the
jatest HNOS/VE Helpful Hints document,
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2.0 KEYPOINT CONVENTIONS AND GUIDELINES
2¢1 KEYPOINT CLASSES

201 KEY2OINI.CLASSES

The 180 hardware allows 156 keypoint classes and collectlen of
kavpolints iz controltled by 2 keypoint mask in the task's exnhange
package, Only those keypoints whose class matches on2 of the
classes s2t in the keypoint mask w@will be collected by either
hardware or software collaction, This saliows the kaypoint
classas to define =3 collection hierarchys. The following table
shons the keypoint class assignmants,

Zlass Used _for -
0 075 data
1 375 unusual zmvents
2 7S procedure entry
3 075 procadure exit
4 D75 debug
5 073 PAS {(Performance Analysis Sevices)
& Product sat data
7 Product sat unususal events
8 Product set precedure entry
] Produrct sa2t procadure axit
19 Product sat debun
ii=-14 Resarved for end users
15 PHF hardware start/stop control
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220 KEYPOINT CONVENTIONS AND GUIDELINES
2e2 K&??BI&I IDENTIFIERS AMD DATA FIELDS

ce2 KEYPOINT IDENTIFIEZRS AND_DRAIA_EIELDS

“ach keypoint dnstruction exacuted which provides data for
pardware or software keypoint solla2ction l2aves s 32~bit data
portion In the =vent In the collection buffer, By convention,
this is divided Iinto two sectionsy a 1Z-bit keypoint didentifier
and a 2i-hijt data field, The keypoint identifier is wused in
conjJunction with the keypoint class to determine the actusal event
which triggered the keypolint instructions. The dats field may be
used to provide any information of interest associated with the
keypoint 2yvent {e.gs the PTL ordinal of s task bheling dispatched).
If twenty bits are not sufficiant for the dasired informations
the DATA class allows this to bs 2xtended by wup to thirty=-twuo
mor2a bits to give a2 total of Fifty~two bits of datas The DATA
class should be used with caution as it may cause kesypoint
slustering resulting in an overflow of the 14 avant FIFD buffer
in PMF hardware. Also note that DATA oclass keypoints ars not
atiowed in conjunction with UMUSUAL class keypointse
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2oy KEYPOINT CONVENTIONS AND GUIDELINES
2¢3 CYBIL KEYPDINT INTRINSIC
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203 CYBLL_KEYPQINT _INIRINSIC

CYRIL provides an Intrinsic to generate keypepint instructions
dirapctiy from CYRIL code. This Intrinsic is usad In conjunction
Aith standard keypoint common dapk declarations to generste the
actual kxayooint instructions opresant in NOS/VE and product set
godes The form of the Intrinsic is as follows?

#KEYPOINT{keypoint_classy osk$m % datas keypoint_id);
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Z+4 KEYPOINT COMMON DECK STRUCTURE ’

2.4 KEY2OINI_COMMON_DECK_SIRUCTURE

There are a2 standard set of common decks provided For use by 079
and oroduct s2t devalopers in Instrumenting their code, In
additions there are standard rules for adding keypoint
dagserintion common decks Ffor other ars2as s«hich are being
keypninteds. The currently definad common decks are found in
HASVEPL and DOSLPI  for HOS/VE and In DOSLPI and PSCOMPL for the
product set.

22401 KZYPOINT CLASS COMMIN DECKS

Ther2 are three main comron decks us2d to define the classes for
a2 NOS/IYE systems DOSDKEYS in  NOSVEPLs DNSDKEYC in OSLPIs and
PSDKEYC in  PSCOMPL. DSDKEYS contains the mastar range
declaration and OSDKEYL and PSDKEYC contazin the actual class
dacliarations for the 0/5 and ecroduct set respectively,

Listings of thesa three common dacks follows

25DKEYS
CONST
{ Xeypoint Classes 3
{
{ The 16 keypeint classa2s supportad by the hardware are partitioned
{ heatween the Systems Product S2t and User as follows.
osk$system_class = 0 L 0 20 35 }»
oskSproduct_set_class = 6 { 6 «6 10 3>
osktuser_slass = 11 £ 11 o» 1% }»

oskdpmf_control = 153

Kaypolint Multipller:

By conventions the 32 bit keypoint code supportad by the hardware
is split into two Fieldss The right field contains a keypoint
identifier which Is usad to identify a function within 8 kavypoint class,.
For examples if a particular keypoint class represents exit from 2
procedures then the keypoint identifier might identify exit fron
orocedur2 A versus axit from procedure B,

The laft tield is usad as a data parameter appropriate to the
function identified by the kevpoint identifier, In the procedurs exijt

A e
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2o KEYPOINT CONVENTIONS AND GUIDELINES
Zedel KEYPOINT CLASS COMMON DECKS

I eoxampla aboves the data paramater field might be used to ind ate the
{ status of the procedure call. ,
{ The keypoint multiplier Is used to partition the keypoint node
{ into the two fields. Tha data paremeter should be multipiled by the
£ kavpoint multiplier to prevent it from overlapping the keypoint
{ identifier field,.
LONST

oskdm = 40943

JSDCEYE

{Dafina KEYPDINT CLASS Codes.

CONSTY
osk$data = osk3system_class + O, { 35 - DATA keypoint}
nsktunuszual = oskdsystem_class + 1, {U 0S5 - Unusual keypoint class.}
osk3antry = osk$system_class + 2» {Z 0335 - Standard keypoint {gsted cr major internal)}
oskiexlit = osk$system_cliass +# 3, {X 05 - Exit kesypoint}
oskbdabug = oskisystem_class + 4, {D 1S - Dsbug keypoint,}
oskdreserved = osk3system_class + 53 {R 0§ - Reserved kaypoint.}

BaDKZYL

To be supplied,

Zoko2 KEYPOINT IDENTIFIER COMMON DECKS

Thers are two common decks which declare the identifler ranges
for the 2/85 =2nd product so2ts, Thaese are DOSDKEYD in OSLPI end
PEDKEYD in PECOMPL for the O/S5S and product sets respectively.,
Thera is a8 required convantion for all range definitions that
they be of the form XXk$base for the 3/5 and YYk$pshase Ffor the
product set  wnere XX and YY are tha two character sares
desianators for the 0/5 and produst set respectively.

Listings of these common decks follows
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2e%es KEYPDINT IDENTIFIER COMMON DECKS

O3DKEYD
{This deck defines constants for use with KEYPOINTS.,

{Define base keypoint procedurs idantifiers for =2ach arsa of the 0%5.

CONST
amkibase = 10wy {140 - 1493
bhak$hase = 156, {15¢ - 249}
clkibase = 250, {250 - 2993
cmikthasa = 300, {200 - 349}
dbkt hase = 350, {350 - 399}
dmikshase = 400, {400 - 549}
Fmkthase = 550, {550 - 599}
ick$hase = H00» {500 - H493
ifkshasa = 550, {550 - 699}
iiksbase = T0D» {700 = 749}
inkibasae = 750, {75C - 799}
Jmkibase = 500, {800 - 849}
fgkthase = 850, {830 - B39}
liksbase = 00, {900 =~ 949}
fok3hase = 950, {950 - 993}
fuksbase = 1000, {1000 - 1049}

mik3hase = 1050, {1080 - 1099}
mmktmonitor_basa = 1100, {1100 - 1149}
mmk3 ioh_base = 1150 {1150 - 1199}
mskihagse = 1200, {1200 - 1249}

mtkSbase = 1250, {1250 - 1299}
pckihase = 1300y {1300 - 1349}
ofkihase = 1350, {1350 - 1399}
osk3hase = 1400, {1400 - 1449}
pfkSbase = 1500, {1500 - 1549}
pnktbase = 1500s {16C0 -~ 1499}
rhk3base = 1730, {1750 - 1799}
srk$hase = 13800, {1800 - 1319}

stkdhase = 1850, {1850 - 1899}
tmk$monitor_base = 1600, {1900 - 1945}
tmkd job_base = 1950, {1950 - 1999}
Jsk3monitor_base = 2006, {2000 - 2049}
Jsk$ job_base = 24080, {2030 - 2599}

avk$base = 2100, {2100 - 21493}
sfk3hase = 2150, {2150 = 2199}
ifok3base = 2200, {2200 - 2249}
rmkshase = 2250, {2250 = 2299}

dmkdtape_base = 2300y {2300 ~ 2349}

s5yk% Job_base = 2250, {2350 - 2399}

mtkdassembiy_{language_base = 40003 {4000 - 4065}
{ NS assembly language 4000 = 4095}
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Zehe2 KEYPOINT IDENTIFIER COMMON DECKS

RIDKEYD

To be supplied,

Zo%e3 KEYPOINT DEFIMITION COMMON DECKS

Zach area ldentified In DOSDKEYD and PSDKEYD should have 3
keypoint definition common deck to give the exact keypnint codes
and data format as weil as special flags for the dats reduction
softwarz, Fach area has a two character string which identifies
ite For the product sety this 1Is the two character product
Identiflier as described in the 5I5. The standard convention for
aaning /73 keypoint dafinition common da2cks i35 xxDKEY where xx is
the two character area name., The convention for those for the
product sat is xxDKEYP in a similar vein,

The following 3/75 and product sat common deck listings show how
these entries are set up.

SIDKEY

{ PURPOSE:?
{ This deck contains =211 of the set manager keypoint constants.

CONST
{ENTRYZEXTIT CLASS KEYPOINTS 3
{gated entry points for users?}

stkdcreate_set = stkibase + 1»
{E Vstoigreate_set' 'ring 't 4 2
{¥ 1stpdcreate_set' 'status ' 120 3}

stkdpurge_set = stk$base + 2,
{F 'stospurga_set' }
Y t'stospurge_sat?! vstatus ' I20 3}

stktadd_member vol_to_set = stk$hase + 3,
{E 'stptadd_member_vol_to_set! }
X Vstpsadd_member_vol_to_set?! vstatus ' I20 }

stkbremove_member_vol_from_sat = stksbhase + 4,
{f 1stp$remove_member_voli_from_set?! }
{¥X tsto$remove_member_vol_Ffrom_set! fstatus ' I20 2}

stk¥change_access_to_set = stk3base + 5,
{z# ‘'stp%change_access_to_set' tagccess ' H2Q }
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{x tstpschange_acenss_to_sat? 'statys ¥ I2C 3}

{interfaces into sets from sther functional areas 3}
{calls from device management 3}

stkdget_Jobs_scratoh _volumes = stk$hase + 10,
{# Tstpsget_Jjobs_scratch_volumes?! 3}
¥ 'stotget_Jobs_scratch_volumes? Ystatus ¥ 120 3}

stkdnet_volumes_in_set = stktbase + 1l»
{7z 'stpsget_volumes_in_s2at? 'satinit ' H20 }
LY t'stotget _volumes_in_set?! 'statuys ' I20 3}

stkigat_volumes_by_set_ordinal = stk$base + 12»
{r 'stps$get_volumes_by_sat_ordinal! } -
{X tstoniget_volumes_by_set_ordinal' 'status ' 120 }

stk3get_volumas_sat_name = stkdbase + 13,
{# tstp%get_volumes_set_namat! 'vsn v A3ZZ
{1 1stpiget_volumes_set_name' ¥status ¥ 120

o

stksis_volume_in_s=t = stkdhase + lé»
{t 'stosis_volume_in_set' }
{¥ t'stpsis_volume_Jin_set? 'status ' H20 }

stkddisk_volume_active = stkSbaszs + 15,
{z t'stosdisk_volume_active?! 'avtindx ' H20 }
{X tstptdisk_volure_sctive? 'status ' 20 2

stk3disk_volume_inactive = stk$base + 1bs
{z tgtpsdisk_volume_inactive?! 'satord ' H20 }
{X 'stptdisk_volume_inactive? ?status ' 120 }

{ocatis from permanaent fites }

stkdget_vf_root_size = stkbbhasa + 20>
{8 'stp%get_pf_root_size! }
{¥ 'stpsget_pf_root_size?! 'status ' I20 3}

stktnet_pf_root = stkdhase + 21»
{£ tstpiget_pf_root! }
¥ 1'sto$get _pf_root! tstatus ' 120 2}

stkdstore_pf_root = stk3base + 22»
{F 'sto$store_pf_root?! 1}
{X t'stpsstore_pf_root' 'status v 120 }

stkspurge_pf_ronot = stk$hase + 23,
{f 'stpdpurge_pf_root?! 3}
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{X ‘'stospurge_pf_root? 'status ' H20 }

sthkdgat_set_ownear = stkitbhase + 24
{£° t'stpiget_set_ownar?! }
{X tsiptget_set_cuner? vstatus ' 120 }

stksset_»?_lock = stkibase + 235,
I Vsipdset_pf_lock' }
{1 'sipsset_pTf_Jlock? 'status ' I20 }
stkSolaar_pf_lock = stk$base + 26
{fz Vstpsciear_pf_lock?! }
{¥ 'stptclear_pf_lock? 'status ' 120 }
{ecall from joh managemant}
stkdsat_end_job = stkdbass + 27»
{Z 'stpsset_end_Job!' }
{X VYstpsset_and_jobt 'status ' I20 }
{zall during deadstart sequence }
stk initializa_sets = stkibase + 29,
{& tgtntinitialize_setst }
X Vstpsinitislize_sets? 'status ' 120 3}
stksgnt_sotive_set_1llst = stkibase + 30»
{& t'stpsget_active_seat_list? tsetlis ' 120 }
% 'stpdget_active_set_list?! *numset v I2¢ )
{UNUSUAL CLASS keypoints }

stkdcant_dm_store_set_ord = stk$hases
{4 tcant dmpistore_avt_set_ordinal! taytindx * H20 }
{DEAUL keypoints 3} .

stkdset _exclusive_lock = stkdbasa,
{d» ‘'set exclusive access?! }

stkdolear_exclusive_lock = stkibase + 1»
{D t'Yeclear exclusive access?! }

stkdast_indax_assigned = stkibasa + 2,
{nD tactive set table indax assigned? Yastindx ' H20D }

stk$naw_Jjob_accessing_set = stkShase + 3»
I tYfirst of access of sets within Jjob' }
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stkdmel_index_sassignaed = stk%hasa + &
{0 ‘'Ymel index assioned - ast indax V' 'status

stkSpf _root_size = stksbase + 53
{D 'pf_root_siza' Yrootsiz ¢

22 PUSH (LIST 1= QFF) 272

EXDKZYP

To be sunplied,

- v -

120 }
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2e3 BNE_KZYPOINI_DESCRIPIION

Canalyzer _daseriptor_inputd> 11= <keypoint_class_zallocation_deck>
[ <dafinition_deckd ses 1

Kkeypoint_class_aliccation_deckd> 31= <cybil code and/or commentsd>
[ <class_hase_definitionsd +e. 1
<eybil code snd/or commentisd>

<olass_base_definitions) $3= {polass_base_id> <spe> = Kspgd> <based

<olass_base_id> t3= oskisystem_class } osk$product_set_class |}
osk$user_class ! osk3pmf_control

<gpo> 3= <dspaged [ <5paced eses 1 {one or more)
<hasad 131 = Linteger>

{definition_deack> 3= <class_dafinition_deck> |
<base_dafinition_deck> }
<keypoint_dafinitlon_deck>

<class_definition_deck> $3= {$%% START KEYPOINT CLASSES $%%3
<cybil codz and/or comments>
{ <class_dafinitions> ses 1}
<cybiil codz andf/or compmentsd>
{$%% ZND KEYPOINT CLASEES $%%}

<olass_definitions> 13= <keypoint_otass> <sped> = <sned
{ciass_base_Id> <offset>
{ <kaypoint_class_id> <cybi! comment>
<keypoint_class> 1t= jdentifiar>
offsetd> t1= + <Lspecd Linteger> Ldelimiter>
Kdelimjter> t3= , 1§ 3
Kkaypolint_class_14> 3:1= {character>
<hase_definition_deck> 211=
{%3% START KEYPDINT IDENTIFIER BASES 3$%$%}
{cybil oode and/or comments>
f <range_base_definitions> eee 1
<ecyhil code and/or comments>
{$%% END KEYPDINT IDENTIFIER BASES 333}
{ranga_bhase_definitlons> 31= <keypoint_based> <delimiter>
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<bhase_range>

{kaypoint_based> 13= <sped> <base_1d> <specd> = <spc> <based
<hasa_id> 11= Ljdentifier>
<hase_range> 3= <spe> { <jow_hasad> <sp> - <high_based> [ } 1
{low_bhase> 31= <integer>
<high_base> 2= <Lintager>
<keypolint_definition_deckd> 1=

{833 START KEYPOINT DESCRIPTINNS 533}

<cybil code and/or commentsd

{ <xxﬁkgy_deck) ves

<cybil ¢code and or commentsd>

£3%3 END KEYPDINT DESCRIPTIONS $%%3

<xxdkev_ deck> 3= {cybl! code and/or comments> ]

L

{ <keypo¥nt-lnfa> »es 3

Kkayogint_infod> 13= (keypoint_constant_line> Ldelimiter> <egl>
[ <keypoint_descriptord eas 1

f <blank lines> 1]

<kepypoint_constant_lined> 311z <keypnint_constantd <spcd> = <{spcd
<keypoint_base> <spc> [ <offsetd ] <spcd

<keypoint_constantd> 1t= ldentifiard>
<keypoint_based 1:= <Lidentifier>

<keypoint_descriptor> 33= { <keypoint_descriptor_list>
[ <spe> 1 L } 1 <Le0l>

<{keypoint_descriptor_Jlist> 1t= <keypoint_class_id>
[ <speclial_casa_code> ]
[ <sped> <sudb_id_~field> 1]
{spe> Kkeypoint_labeld>
{ <spcd> <Kdata_fieidd> ]

<spaclal_ncese_code> 33=M §} N ] S I T
(M = Mtr» N = Noss § = task Switchs and T = Trap)

Ksub_id_field> 11= <sub_id_lenath> « <sub_id_match>

Ksudb_id_tenpgthd> 3= LFlgld_length>
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{fiald_langth> 33= (..52 {in bits)

<suh_id_match> t3= <smell_integer>

<small_Integer> tt= Q0..0 FFFFFFFFFFFFF(16)

{kaypoint _1labeld> $3= {izbeld>

<lahel> 33= ¥ <Kcharsacter_string> !

<pharaoter_string> 3= I <alphabetd see 1 : ' {zero or mor=e)

{data_fieldd> 1:= data_labeld> [ <sped> <data_fFfisld_descriptor> 1]

<data_tabeld> 311= <label>

Ldata_Ffiold_descriptor> 13= <{data_formatd I <data_Ffield_length> ]

<data_Tormatd> 3t= A } H | I

{4 = Alphanumericy» H = Hexs I = Intaeger)

<data_flaid_length> 31:= {field_langth>

NOTE 3

<sub_ld_tength> + {data_fleld_length> must be <= 52 blts )
Oparating system <kaypoint_solass_idd> = {DsEslsX})

<kgypoint_class_id> for any kaypoint usad for additioneal
informatlion to previous keypolnts must be 3 space)

A Ldefipition_dack> remains In effect unti) superceeded by
3 deck which redefines the area to which it partains)
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3.0 NOSLYZ KZYPQINT COMMANDS

There are three NOS/YE commands supplied to control keypoint
procassing 2nd to issug spegific keysoints at a command level.
Thes2 commands are also defined in the Helpful Hints document for
tha current oycle of NNS/VE,
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3.0 NOS/VE KEYPOINT COMMAHDS
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3.1 CONTROL COMMANDS

— - -

3.1 CONIEOL_COMMANDS

Thesa two nommands control

the satting of the kaypoint

masks in

the Jjobh and monitor mode exchange packages and the type of
kavpoint collection,.

Zalel ACTIVATE _KEYPOINT

The activate_kaypoint command labbreviated initiastes

kaypoint recording and collaction,
s0ftware kaypnint

collection

but hardware

This is done directly for
colliaction also

raaquires the 170 stete keypoilnt collaction program CPKPNOS to bz

initiated,

The paramaters for the actk command are ss Tfollowss

KEaY4d URD DESCRIPILION YALUR QEEAULT

modne colizgction softwareisihardwarelh parameter

n mode required

anvironment recording jobijisystem!s parameter

e anvironmant ‘raguired

monitor_mask fist of {Os1lsaesl3) {(CoelE)

mm intagers

Job_mask list of {D919+e915) {CeelB)

Jm Iintegers

start_ciass integer (R B IP 1%

start

stop_nlass integer Bi1ltee 115 15

stop

keypoint_file name of file flle name 3LOCAL.

K for software KEYFILE
collection

collector_buffer integer 100004126000 16604

slz2

chs
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3.0 HOS/IVE KE Y?ﬁi%? LOMKANDS
3.1,1 AL ??HA? _KEYPDINT
gollasctor_daslay delay parisd 10.+100000 50
od in milliseconds

Bele2 DEACTIVATE_KEYPOINT

The deactivate_keypoint command labbreviated deak) s wused ¢to
terminate the issuing of kKeypoints by clearing the kaypoint masks
in tha Jjob and monitor mode exchange packages and gnding software
coliection {if enabled).

KCYHORD DESCRIBIION YALUE REEAULT
environment recording jobljisystemis Jjob
] anyironment
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3.0 NO3I/VE KEYPOINT CUMMANDS
3.2 KEYPOINT ISSUE COMMANDS

3.2 KEYRPOINI_ISSUE_COMMANDS
B3e201 ERIT_KEYPDINT
The sait_keypoint command {abbreviated 2mik) is used to issue 3

kavpoint at the 3SCL level, Its main use is to issu2 ¢lass 15
keypoints to start and stop keynoint collection runs.

KEYWURD QRESLRIBILON YALUE REEAULT
el ass kaypoint ¢l ass Gilllealls 15
code kavpoint code D11 e o dFFFFFFFF(16) 14
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4,5 PMNF SOFTWARE OVERVIEW
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%0 RUELZQEIHARE _UYEEVIEY

The 3450 sarles machines have 2 performance wmoniltoering faclility
{PHF) byilt into the hardwera, Various typas of data are meds
available for monitoring system parformance, This introduction
will not deal with the details of what §is available or the
detatls o7 how to collact the data,.

The colliection is initiated from the system gconsoie for systems
whichs, at this time, are running in dual state. Keypoint
Instructions have beaen inserted at the gsasted entries and exits of
significant procedures in the operating system {05) and product
set {PS). There may also be othar keypoints inserted for date
collection or other purposes. In additlions some processor stste
data is availeble, This user gulde is directed towards the users
2f the kevpoint data.

The keypolnt data must be analyzaed to obtaln useful Iinformation,
The set of programs in this wuser gulde js directed toward
deseribing the tools avallable to 2nalysts for transforming data
into information,

Tha kaypoaint collaction Is donse from the operator console while
NOSVE is running the Jobi{s) to b2 analyzed, The outout is the
raw keyponilnts data fila {KPTS)s This Is run each time a job{s)
is to be analyzed,

The following is an example of the logical sequence and
intercation of programs and datal

Datas Cotleption =~==> raw-data
KPPRE -—=> preprocss~data

}==> KPRED ===> raportis)
KPPAR ===> KPPRE ==

im=> KPTRUN =~==> raport
raw~data -

j==> KPQRY w===> auaries

preprocss~data ==}

raw=data ===> KPLMNT ===> raport

The oyerall process is shown in figure 1.
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4.0 PMF SOFTWARE OVERVIEW
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KPPAR Is run to producs the PAR3SE FPila, This procass modifies
the keypoint data on the common decks into a form syitable For
the preprocessor (KPPRE). This process is rearun only if the
common decks are changeds The outputy, PARSFL may be us=d by alli
of the PHMF users.

KPPRE transforms the raw dats into a common format for the
subsaquant analysis programs, It can do scme editing of the file
ysing the directives from the KLUS file, It c¢an also select
portions of the raw data fila using tha start (STR) end stop
{5TP) diractives in the parameter inout, The output from the
praprocessor are tha preprocessed keypoint files the descriptor
file and seaveral reports.

KPQRY allows scanning of either the raw keypoints data file or
the opreprocessad data file to determine some of the data in the
kaypoint flles, This is Intended to make quicks ad hoc ingquiries
ghout the natur2 of the kaypoints.,

KPRED uses the dzta from the descriptor Tile and the preprocessed
kaypoints to make mora extensives but predefinedr reports of the
gontants of the keaypoint runs,

KPTRIUM is a process (Fig. 2) for analyzing the antries and exits
from gated keypolintses It reconstructs the stack to determine the
sxagution tfimes within each gated keyooint, It is composed of 2
LYBIL programs and 2 sorts. CALLAN reads the preprocessed
kaypoaint file and bui ids the network of caller=-callee
ralationshlips that exist on the kaypolnt file. To k2sr the
mamory raauirements 1owy and to decrease2 the processing times, the
natworks are are dumped periodically {every 3000 keypoints) to an
intermediate file, The sort program simply bunches all the 1ike
kaypoints from tha intarval dumps togather for input ¢to the
COMRINE oprogram. The COMBINE program sums the data from sli the
kaypoints with the same parent and/or child into one record. It
sutputs these resords together with the keypoint descriptions on
a file In 25¢ii format on the flile specified by the FIRST
paramatar, fach record contains a parant and usually a child in
ascil formats. The processing tn this point neads only to be done
onga  Pfor any given keypoint fTila, 1If reports are desired in
several different sort orderss th2 NEWSART parameter alljouws the
processing to start at this polnt for the second and subsequent
raporkts. The Intermediate fil2 is now sortad using the SORTK:Y
parameters specified to order tha records ¥For the desired report,
Finallys the PRINT process reads this ordered Tile and splits the
combinad caller-callee records into records sultable for
printing.
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5.0 BHE_SOEIRWARE_INIIALLALION

MATZRIALS PMFPL
PAFCOR
XULIs

Add any local mods fo PMFCOR, the file ponta
PHF programs.

Add the following statements to the PRAFILE
\ PLIB= 'PMFPLIA?
A\ TOOLLIB=XULIR!?
\ TOOLACT= the PMF user namesies.s» 'KEYPERF

\ SEARCH = (PHFPLIBsthe PHMF user name)

After PUFPL, PNMFCOR and XULIB have been load
vS%S»%ﬁﬁﬁﬁﬁ? PHFINST C=PMFCOR 8=PMFPL
SES.REPPROC G=CUMPILE B=PMFPLIB
SES.PMFINST ALL

The ezlls to GENCOMP and REPPROC naed only

programs are being installed for the first t

only PMFINST ne2ds to be calfed to instail t
ahleh 2re to be altered.

ining thanges to the

file.

ed do

beg dona when the PMF
ime. From then ony
he particular modules
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5e0 PMF SOFTWARE INSTALLATICN '

%e1 PMFINST

5¢1 2HELNSI

This procedurs installs the various components of the PMF system.
It installs the objsct code on 4 library files and the 5SS
procaduyres on a PLIB filtes Prior to Installiation a Files PHFPL,
gcontaining the wvarious modulas must exist in the installation
user numbar {UN), A second file» PMFCORs <containing the
gcorrectinn set must also be avallables, The PROFILE of the user
myst contain the dafinitions glwen above,

Any of the paramaters defined in the SES module JOBPARM may be
used. These include JOBTL», JOBFLs JOBLCN» JOBPR» JOBUN, JOBPUW
AOBFMLY, JODBIN, JDSBPNs LOCAL, BATCHN» BATCH» DEFER» NODAYFS
DAYFILEs AND DF, (See SES Procedure Writer's Guldes Appendix 4)

Instalitation Parameters?

CALLAN Install the obtlect for the call anatysis portiocn of
KPTRUN,

COMBINE Install the obJect gode For the program which combines
the Intarmediats segmants produced by CALLAN (Part of
KPTRUN) .

PRINT Instalt the obJject code for th2 routine which prints the
REPORT{s) {(Fart of KPTRUN)

SPKPNDS Installs tha CPY portion of the data oolisction
routines,

PPKPNAOS Instalis the PP portion of the data collection routines,

KPPRE Instail the object code for the Preprocessor.

KPPAR Install the object code for the keypoint descrintions
DATSAr Program.

'K?Rﬁa Install the ohject code for the primary dats reduction
Droaram,

KPQRY Instali the object code for the KPQARY program.

KPCNT Install the obJject code for the KP{NT program,.

Al) of the abovae programs are stored on the file XULIB,

PROMF Iinstall the SES proc for running the keypoint
sollection,
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PREKPPRE Install the SES proc for running KPPRE.

PRKPPAR Install the SES proc for running KPPAR,

PRKPRED Install the 3ES proec for running KPRED,

PREKPARY 1Install the S5ES proc foar running XKPOARY.

PRKPLNT Instatl the 5£S proec Por running KPLNT,

KPTRUN Install the 335 proc for running the call 2nalysis
DTOGr 23S

PHFINST Instali the SES »proc for installing the instatiation
programs This will usually be donz only when  the
installation program has hean modifisd in PMFCOR.

ALL Calls for iInstsliation of all of the asbove programs and
proceduresa.

The above procedures are installed on the 3ES oroc 1librarys

PMFPLIB,

PLC This parameter Is used t0o change thé name of system {PL,
ifT it §is under g diffarant nama,

iD This parameter is used to specify the account where PLC
resldess If different than LIBRARY.,

After PMEINST has complated batch executions 2alil binaries are

found in XULIB» and alil outputs are found in LIST. The PP date

collection vprogram 1Is under the name PHF,
sommands nagessary to place the code In the system is?

SESGETHEM PHMF PP B=XULIB
SYSEDITs B=GROUP,

These commands must be entered from the system console,.

Control
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02 PRUGBAM_MAINIZNANCE

AlY PHMF related materlal s stored on PHMFPL, In order to
maintain an orderly system of changing or correcting the programs
and proceduressy all changes are entered into a corra2ction file,
This file has two areas for sntering changess ©General changes
ara antared In th2 correction ID called PHFCDR, It is recognized
that some sites will have special need to cater to their
egquioment or operaticnal procedures, Accordingly there is a2
corraction ID for site Jlocal modifications to be stored. If
these2 changes sre of general uses then thsy may be moved into the
PRFCOR 1D, Presentlys th2 site local changes reflect the use of
group sncoding used on tape equlipment rather than phase encoding.
in additionsy 4§t masy be desirable Tor some sites to chsnge the
dafauilt conditions on some of the procs and these may alsc go
into the site local mods.

There sre two methods of ganerating the correctlionss Ons is to
get the module from PMFPL applving the PMFCOR changess and then
changing the resultant module to fix the hug or introduce the
changes Then after testing, make an SES GENCOR run to produce
the changas raquired to go into PMFCDOR. The other way is to make
a GENLOMP run with the SEQ paramater to get the tine numterss
then enter the proper insert and delate entries In PMFCDR,
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b+ PHF DATA COLLECTION (PPKPNDS, CPKPNDS)

50 R2ME_DATA _COLLECTION (PPKPNOS» LPKRNOS)

Tha PHF date sollaction program was #ritten to provide =2 masns
for the collection of data from the CYBER 180 Performance
Monitoring Facility (PMF)s, The program uses the PMF hardware to
collect information on program execution and to collect varicus
machine statistics.,

Full usa of the PMF hardware is possible with the program. In
additinns the program provides keypoint selection cptions and the
capabillity for the periodic sampling of kaypoints.,

The PMF data collection prograem is written in PP COMPASS sand runs
uyndar the Al74 NOS operating systeme The program will function
en aithar a strictly A17C mode machin2 or on the 170 side of =
dual® state machine,. W¥hile running on the 170 side of a dual
state machings tha program c¢an coltect information about both the
AL70 and the 180 sides {through both the counter and keypoint
mechanisms for 160 state)e ALTH state collection is timited fo
countar data,

This document assumes that the reader is Tamiliar with the CYRER
i85 Parformance Monitoring Facility and CYBER 170 COMPASS,
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Hel PROGRAM CONTROL AND COMMUNICATION

b.1 2BOGRAM_CONIROL_AND.COMMUNICAIION

The program uses several areas in central memory as cemmunicsation
areas. Thease areas are shown in flgure 1,

RA+1 1 PMF] 1ADDR S Reglster 22 3lock

E PRI RS RV |

H F i o e o i o v e o o o s e e
! te==>} 01 1 71 21 3 1 4}
ket e 4 H + + + + & St +
H : P+ 21 61 71 81 91
e et ettt 4 H T e e e s s . i s o e i e s S e e
ADDR H C IRGZZ2)m===+ +2 | 10 7 11 1§ 12 } 13 | 14 1
e e s . e - F e e e o e e e e v e
+1 : § FETi-—+ L] . » » » L]
e e s e o —t H . . » » . »
+2 H - » . » » . .
e e o e s s o e : e o s e o s e e S o e
+3 H L +9 1 &5 1 46 1 47 3 }
T e o s o o o i + H e v o o s s s e v e e e o
+4 ! P
T et I Keypolint File FET
+5 1 I = e e e —
$mm e + 4=====>!  FILE NAME ! :
+& H H e o o e o e o 0 o o s s s v e e e s e s
e e e e e e H i FIRST I->BUFFER
Perameter Block P ——————————— P ————
H } IN 3
E e - + +
H , uT 3
e e o e o s s s s e o s
i POLIMIT 4

Figurs 1

Program PHF is dnitiated by a RA+1 call which contains in its
lower 18 bits the address of the parameter block, This block
contains the Kkeypoint selectlion and sampling paramaetsrs, e
pointer to the register 22 blocks and a pointer to a File
gnvironment Table (FET). The FET in turn describes a clrcular
huffer into which the keypoints aras collected,
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542 DEOGRAH_ERKENO3
He2e1 INITIALIZATION

The program PHF is loaded into a PP in response to a RA+1 call.
Onee jnitisteds it #will insure that the CPU is s CYBER 170 nmoded
82% 225» or 855 and that the PHF hardware option is 1Installed.
If the poroogram detects any other copias of PMF runnings 1t =will
abhort the calling program and then drops nuts

If no other copies of PMF are runnings the program will reasd the
s2ay2n word parameter block pointed to by the Jowsr 18 bits of the
Ra+l call., The address of the register 22 block is then checked
to insur2 that the block lies within the users fizld iength.

{f the kezypoint ccllection filag is not set in word two of the
parametar bhlocks PMF will ignor2 the remsinder of tha biock,
This enables the wuser to omit the FET and circufar buffer if
kaypoint collection Is not desired.

PMF then chercks the origin type of the calling program, If an
interactive program has requested keypoint cotlections it will be
aborted with an error message. {Keypolnts may not be collected
interactively as the CP program must be locked Into CM far the
duration of the collection period.) It is possible for register
22 to bhe Joaded and dumped interactively for counter mode
colliegction only.

bele2 LIOADING AND DUMPINMNG REGISTER 22

To start the PMF hardwares register 22 must be 1loaded with 48
bytes of data. This initializes the hardware and begins PHNF
operation as speclified by the control flields In the datsa. To
stop PMF hardware operation asnd to collecgt the sight 32-bit event
counters contained in register 22» the register must be read and
dumped to M,

After initiatizations the oprogram PMF detarmines from the
parametar block whether register 22 should be jfoaded or dumped,
If the wuser has selected loadings the ar2a in CM designated as
the reglister 22 block Is read and lIts contents transferred to the
PMF  hardware, It dumping is selactads, PMF is stopped snd the
contents of register 22 are transferred back to the register 22
block in CH,
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£e202 LOADING AND DUMPING REGISTER 22

If keypoint collection Is not reguireds the orogram PMF wil]
rastert its c¢zliing program and drop out afPter loading register
22 This permits the user to initialize PMF and to collect dats
in the counters without having the program PMF running at the
same time. When the test 13 complatas the user then calls PNMF o
dump the contents of ragister 22 to CH,

After a dump of register 22» the program PMF aluays restarts the
calling program and drops.

He2e3 KEYPOINT COLLECTION

Aftar losading register 22» th2 user may have the program PHF
remain in tha PP to <collect Kkeypoints. ¥hen codisgcting
keypointss the program enters a3 loop which c¢onsists of the
followning staps:?

1. Tast for any ocondition that requires the program PMF to
stops This Includes a PMF hardware stop» an error in  the
£ orograms 8n oparator droos or the operator command
MNnLFDL.5TORP.m, If the condition is not fatal to the (P
programs Ltermination processing is begun.

2+ Krad keypoints from tha PHF FIFD buffer to the selection
huffer in the PPe If 2 samoiing interval has been given in
the paramstarss one keypoint is re2ad after each interval.

3, Selact keyppints from tha selaction buffer and place then
into the keypoint buffer. Selection is basad aupon the
kaypoint selection mask given in the parameters. The yser
may also collect every nth keypoint of any glven class
aceording to the kaypoint salaction counts {(sea section
4,1),

s Write keypoints from the keypoint buffer to the clircular
buffar In cantral memory,

The CPY program may read the keypoints directiy from the circuiar
buffer or may perlodically issue CIO requests to empty the buffer
to a Filea,

Tha kevypoints ar2 pilaced into a circular buffer with ong 8-bijt
hytz per 12=bit PP percels The upper four bilts of each parcel
ara s=t to zero. Since each kaypoint is sight bytes in lengthy 2
keypoint witl occupy one and three~fifths CM words in the buffer,
bxactly forty keypoints will fit into a singie PRU.
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6244 END PROCESSING

He2+4 END PROCESSING

End processing consists of dumping the 1sst kaypoints collected
to0 the clirecular buffers and dumping the contents of register 22
to the register 22 blocka.

Keypoints are transferred Prom the PP  buffer to the circulsr
huyffer on 3 PRU basiss When collection Is completes 8 bytes {one
keypoint) of onss are added after the Jast keypolnt if there is
not exactly one PRU of keypolnts left in the PP buffer. This
anablas tha user {o determine how many kxeypolints In the lest PRY
are valind and serves as a delimiter, '

After dumping the keypointss the PMF hardware is stopped snd the
contants of register 22 is olaced Into the ragister 22 block in
LM Bit 2%% of byte O of register 22 Is set to one when the
register is dumosd to LM, This bit is <checked during keypoint
collection to determine if PMF operation has stopped,
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63 COMMUNICATION BLOCKS

5e3 COMMUNICATIION_ BLOCKS
5e3e41 PARAMETER BLOCK

The paramster block Is seven CM words in length, The
psaudo=-L0MPASS describes its format:

PARBLK VFD 1/Load Dump_¥Flag
VED %1745 {reserved for future use)
VFD 18/Reg22 _Rlogck_Address
PARBLK+L VFED 1/Keypoint_Collection_Flag
VFD l/Keypoint_Sample_Flag
VFD 1/KXeypoint_S2iaction_Flag
VFD 1/Central _Memory_PHF_Buffer
VED 475 {reservad)
VED 16/Kevypoint_Selection_Mask
VED 12/Keypoint_Sample_Interval
VED 6710 {reservad)
VFD 1B/FET _Address
PARBLK*2 V¥FD 12/5etection_Count 0
VED 12/5election_Count_1
* »
» »
VED 1275election_Count_15
¥FD HBID {resarved)
PARBLK+4 VFD 6070 {reserved)

t~-£&

24 Feb B84
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hel PHF DATA CODLLECTION (PPKPHNDOS» LPKPHOS)

2321 PARAMETER BLDCK
g 5 4 3 2 1 ¢
9815543219987b§§321008?&§6321098?ﬁ5§3?1098?%5%3?10?8?b§é3£10
4 - —— - D * - -+
HH Resarved 1 Reg &Z address }
FEHE - - o o 1 e e — + Y §
13310000% Kpt s21 mask 'Samp!a int. 1000001} FET address }
S P U e + o e e o e
} sel otr 0 ) s2f otr 1 § sel ctr 2 ) sel) ctr 3 | sel ctr 4 ¢
e am e e e e e e e s o = e e s e o —— ———
{1 sel otr 2% | sel otr & 1§ sel otr 7 § sa2tl ctr 8 } sel ctr § 1}
PO - PR — + - S = - +
isel ctr 10 is2) ctr 11 isesil ctr 12 isel ctr 13 isel ctr 14 1}
+ - - R —
isal otr 15 |} Rasarved H
o s s . e - . e e s - - - -
i Reservad :
e s e s e o o s - Sy —— - - - -— +

Mpte that the selection
through PARBLK+35,

The parameters aret

Load_Dump_Flag

Reg22 _Block _Address

Kaypoint_Cotlaction_Flag

Keypoint_Sample_Flag

count parameters

occupy wWords PARBLK+Z

indicates that register
be loaded from the
22 bilocks If s2t to O»
indicates that the contents of
raglister 22 should be dumped to the
register 22 biock In CHM.

I1f sat to 1l
22 should
ragister

CH address of the register 22 blcck,

the user desires the
and

Sat to 1 i°f
program PMF to remaln in the PP
collect keypoints,

If set to 1 the program will read 2
single keypoint from tha hardwsre at

intervals specified by the
Keypoint_Samplie_Intervai.
Otherwiser» al! the keypoints are

raad,
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6.0 PHMF DATA COLLECTION (PPKPNOIS, LPKPNAS)

Ge3e1l PARAMETER BLOCK

- —— - - - — o ——

Kaypolint_Selection_Flag

Central _Memory PMF_Buffer

Keypoint_Seilection_Mask

{2ypoint_Sample_Interwval

FET_address

Indicates thet the salection of
kaypoints by keypoint class should
he pearformed, Selection is based
upon tha Kaypoint Selection Masks A
one in the mask at the position
gorrasponding to class n indicates
that the keypoints of class n should
be collectead, A zaro In that
position indicates that gzl
keypoints of ciass n should be
discardad, HNote that the selection
mask performs the same function as
the Kaypoint Mask in a CYBER 138¢
exchange package. If possibiezy the
exchange packape mask should be used
to minimize overhead.

If sat indlicate that the fentral
Mamory PHF FIFD buffer will be ussad
instead of the hardware FIFD buffer,
The (M. buffer is ons page long
versus the 16 words of the hardware
FIFD buffers This buffer Is driven
directly by tha microcode.

This mask determines which clesses
of kaypoints are collected, and
which classes are discarded {s2e the
description : of the
Keypoint_Selection_Flag), The
laeftmost bit in this mask
corresponds to keypoint class Oy the
rightmost bit to keypoint class 1%,

In wmitlisecondss the amount of time
to walt between the collsesction of
kaypoints {see the
Keypoint_Sampla_Flag).

The €M address of the FET for
keypoint coflection.
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Selanction_Count_n
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b3 PMF DATA CUOLLECTION {PPKPNOS, CPKPNOS)
a3

A S -

For 5 value ms avary mth keypoint of
class n is coliected (e2.g. if
Satection_Count_7 has a value of %,
evary 5th keypolint of class 7 will
be pollected), IFf a value of O or i}
is specifiedsy all keypolnts of that
class will be collected,
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PMF DATA CDLLECTION {PPKPﬁﬂﬁp CPKPNNS)
«2 REGISTER 22 BLOCK
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He3.2 REGISTER 22 BLOCK

This block is the Imsge of register 22 as it is read or written
from the PMF hardware, Register 22 consists of 48 2ight bit
pbytes., To simplify the handling of these bytesy thay are 1left
gnpacked In the register 22 blocks one byte In every 12 bit
parcel of a5 LM word., When foading ragister 22» the uppar 4 bits
of =e2ach parcel is dgnoreds and when dumping the register the
upper 4 bHits are set to zero.

Tha Tollowing COMPASS pode »nill generate the raglister 22 block?

REG2Z2 JFD 12/Byta O
VFD 1278yte_1
E »
» ]
VFD 127/3yte_47
VED 24/Reserved
5 5 4 3 2 1 8
9876g63L10Q87ﬁ5432109376%43?10Q87&54321@@8?&54321&98765432}%
o o o o o e - - bm—— - 3
! 8yte 0 i Byte 1 i Byte 2 i Byte 3 i Byte 4% H
o e e R + o e e e o e e e e e et
i Byte 5 i Byte ¢ i Byte 7 Byte 8 ! Byte 9§ :
o v e e e S s e —— - o e e s e e e s s e +
i Byte 10 | Byte 11 § Byte 12 Byte 13 } PByte 14 3
o e 2 e e N - o o e -
i Byte 1% | Byte 156 1 Byte 17 Byte 18 Byte 19 1}
o e e e e e e e s < s e e s e o s o e e S +

: |
+

I Byte 20 1 Byte €1 § Byte 22
E ]

L}
3
+
]
¥
+
1 3
3 ]
+ +
H H
+ +
1 2
] L
v . 20 vt e S e s o s o 2 o o o - . PRY -
1 ]
1 4
+ +
] 1
3 1
+ +
¥ ]
3 L
+
L]
1
+

B T e S R -

{t Byte 25 1 Byte 26 | Byte 27 Byte 28 Byte 29
i th# 30 1 Byte 31 : Syte 32 Ryte 33 Byte 34 |}
. o e e e e e o o e e e - -4
H 3?tﬁ 35 t Byte 35 the 37 3yte 38 Byte 39 }
+ —-—— I P - -
H %ytﬁ ha ! Byte 41 § Byts 42 3yte 43 3yte 44 |}
e —— + - e e o 1 i e < o e i o e o e e +
H Byta éb H Byte 46 3 Bvte 47 Reserved :
o o s e . e o o o o e - e +

Note that the reglister ¢£2 block occupies 10 CM  wordss with the
tower 2 parcels in the last word being reservad for future use.
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He0 PMF DATA COLLECTION (PPKPNDOS, CPKPNOS)
6.3.2 REGISTER 22 BLOCK

The CYBER 1840 MIGDS contains 2 deteiled description of each byte
in register 22. '

He3+3 FET AND CIRCULAR BUFFER

The FET and circular buffer wused for keypoint collegction ere
identical to those usad shen parforming normal I/0 transfers,
Thay may be created using the following COMPASS macrost

BUFL EQU 6C003
FET FILEB BUFF,BUFL
BUFF BSS BUFL

The keyooint collectlion program was written +to provide fast
transfers of keypoints to the CH huffer., To facllitate this, the
program assumes that the CM buffer is always (n * 100B) words in
fangth (wheren >= 3)s If the buffer langth does not conform to
this rastrictlions keypoints may b2 lost and data In or after the
buffer may be destroyed., The PP will never write data outside
tha usert!s fizld 12ngthe. The optimum buffer size for a
particular application will depend upon the rate at which
keypoints are issued sand the amount of time needed to empty the
buffear,

It is the responsiblility of the CP program to Insure that the
hyffer i3 emptied, Tha program may do this by periodicaily
issuing a IO write request. Alternatelys the program may read
the Xaypoints directily out of the buffer and process them 25 they
are heing collected, If the LP program is to read the keypoints
out of tha buffers, it must read only ipteger_puitiples of a PRU
at a tine,

If keypoints are belng issued at too greats a rate the circular
byuffar may become full, If this buffer is not smptied before the
PP transfers the next PRU of keypolntss all the keypoints In the
M4 buffer will be Ilost, Special checks are made In the dats
coflection software to detect such data loss and to flag its
pocurranca,
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Se4 PMF DATA COLLECTION (PPKPN(S, CPKPNDS)
5.4 PROGRAM CPKPNGS
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6.4 RROGEAN_CPKENQZ

Tha program CPKPHOS has baen sritten fo provide tha yser with g
means +to collect counter and/or kasypoint data from the PHF
hardwara, CPKPNDS» which is written in FORTRAN 5 and COMPASS
yses the PP program PMF to read and write reglster 22» the FMF
gontro!l ragisters, It then oroduces a listing which contzins
hardware and software statistics.,

The default information provided by LPKPRNOS ist

1 C2antral Memory Reads
2, Cachs Misses
3s Lache HiIt Rate
4. Tantral Memory Writes
2. Total Memory Accasses
5, Instructions Exzcuted
7o Run Time
Bse MIPS Rate
9. Transfers to 180 State
1%+ Time in 180 State
11, Parcaentagse of Time in 180 Stata

In order to give the user additional control over the control
fields in PHF ragister £2» a set of parameter keywords are
provided. These alsc allow tha usar to defin2 the start and stop
times for the PHF coliz2ction perind, The followinn pages
summarize the different gontrol parameters for the dsata
soltection program,.
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Hakasl CONTROL PARAMETERS

Gefedi CURTROL PARAMETERS

A11 control parameters mey be specified either by thair full
names or by a one tc three character abbreviation, In the
foliowing descriptions, the ahbreviation is5 shown directiy
bengath the full name of the parameter., Note that all tokens in
the parameters supplied to CPKPNOS must be sepsarated by aither 3
blank or a comma.

TYPE = <BEZGINIENDICOLLECT> Default = END
REGIN = start counter collection
END = stop counter coliaction
COLLECT = start keypoint colliection
Ihis parameter determines the typz of data coliection run.,
SAMPLETINE = <n> Default = ¢
SAT

ZCounter mode =~- n is in seconds

Keypnint mode == n s In milliseconds
This parsmeter gives the sampling interval., The scele for
the Interval given depends on whether counters or keypoints
ar2 being collected,

STARTIME = <hh.mmD Default = 00,00
57T -
This parameter is us2d to start coilection at a specifisd
time of day. If its valua Is "0Q0.00"s collection starts
inmadistely,

STOPTIME = <hh.,am> Default = 06,440
SPT
This perameter is used to stop collsction et 2 specified
time of daye. If its value Is "00.00"y there Is no stop
tima processing.

HACHINEID = <nd> Dafault = 2

MID
This parameter is us2d to spa2cfiy the machine model on
which the collection Is running {51=1, S2=2, 53=3),
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SadaZ KEYPOINT COLLECTION PARAMETERS
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Hake2 KEYPOINT COLLECTION PARAMETERS

These parameters are used only for Xaypoint oollection. Thuszy
the Load_Dump_Flag and the Kaypoint_Coltection_Flag are sat by
dafault.

MR = KYIESTHDIYIND Default = NN
Cantral Memory PNMF bhuffer,

IMF = LFESIYINQIND Default = KO
Keyeoint Sampla Flro.

SLF = KYESTYINDIND Default = ND
Keypoint Selection Flag.

SLM = <n>d Default = FFFF
This paramaeter specifies tha keypoint se2iection mask to b2
used in conjunction with the SLF parameter.,

SCi = <n> Dafault = 0

This parameter gives the selzction count for class § {(where i
is in the range $.»15), Note that | must be specified as a
twe diglt number {(2.g.. 00 as in SCO0).

Mare iInformation on these parameters Is found in the Parameter
Block section.
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He4e3 REGISTER 22 PARAMETERS

H2%e3 REGISTER 22 PARAMETERS

The register 22 parameters allow full «control of the varlous
bytes in tha PMF control register. HNormally thesa2 do not need to
be used as asppropriate default values are selecteds Al70 state
data Tor counter collection and 180 state data for keypoint
collaction,

£ach paremater is used to s2t an B-blt control byte in register
22 A complate description of tha affant of the various control
aptions is glven In the MIGDE., HNots that thers are no parameters
to s=2t hytas Os By and T of raglster as thess are always presst
to z2aro,

CTL = nl4n2+n3 3yte 1 control
n2 Stpo on kavpoint olass Defayltsi
A2 start kewpoint operation counter mods
nl PMF keypoint rasgusst keypoint mode
SKT = nl+n? Ryte 2 contirol
Defaults:
nl Start KXeypoint class gounter mods = {{
n2 Stop keypoint class keypolint mode = FF
SCO = n 3yta 3 control

Defaultss
counter mode = FF
Keypolint mode = FF
Fach bit set in 5C0 will cause PMF to terminate processing
if the corresponding counter overflows,

PIA = n Ryte 4 control
Defaults:
counter mode = (2
keypoint mod2 = (4%
This varameter gives the Processor Instruction Argument for
instruction counting.

PI® = n 83yte 5 control
Defaultss
counter mode = FF
keypoint mode = FF
This parameter glves the Procassor Instruction #Hask for
instruction counting,
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Gefte3 REGISTER 22 PARAMETEERS
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SA0 = n B3yte 38 control
’ Defaultss
counter mode = (1
keypoint mode = (1
This paramater glyes the event/state selection copde for
counter AD and the scontrol bit to AND counters A0 and RBO.

n 3ytae 9 control
Defaults:
counter moda = OO
kezypoint mode = (O
This earamster gives the event/state selection code for
countar B

H

-

n Byte Lo coantrol
Nefaults:
cauyntar mode = (3
_ kayonialt modse = (%
This parameler gives the =2vent/state salection code for
aaounter A1 and the control hit to AND counters A1 and 21,

o
Faw
[

fl

21 = n Byte 11 control
Defauitst
counter mode = ((
kevepoint mode = Cf
This parameter gives the evyent/state selection code for
counter 31,
5A2 = n Byte 12 control
Defaults:
gcounter mode = 11
keypoint mode = (7
Thnis parameter glves the event/state selection <code for
counter A2 and the control bit to AND counters A2 and B2,
582 = n Byte 13 controi
Defaults:
counter mode = {F
keypoint mode = U3
This parameter glives the event/state selection code for
counter BZ.
3A3 = n B8yte 14 control

Defaults?
counter mode = 61
kaypoint mode = G{
This parameter gives the event/state selection code for
counter A3 and the control bit to AND counters A3 and B3,
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6o PMF DATA COLLECTION {PPKPNDOS, CPKPNNS)
6e%e3 REGISTER 22 PARAMETERS '
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[{]

583 n

This pearamelber
coaunter H3,

Call = on
Tovls oar amgter
530 = on
Thls paramster
A1 =
This
CB1L = n
This parametar
par ameter
This

pvaramatar

CA3

[}
3

Talds parsamater

23% = n
Thls naramatear

i ;. - Fy Y g T )
Hedew DUIORIPT

[
<
)
v
o+

initializas

initliatizes

initiatizes

initializes

initializes

initializes

j“i?i‘ii ;ngaz;

initializasg

ILES 139D

“Ti
[

W A 2

TS A O A T S DY S A S W O U T S

S —

Byte 15 control
Nafaults?

counter mods

kKevenint mode
satzotion aode

g e
BT E

ayentl/st

Aytas 16=12 iniftiatiz.
Nefault = 100
gountar AD Lo the valuz ne

5
3

Aytes £4=23 initializ,.
Default = 100
aounter B o the valuz ne

dytes 24=727 initialivz.
Dafault = L40

counter Al to the wvalus n.

Bytes 28-31 initiatliz.
Default = 100
countaer Bl to the value n,

Bytes 32-35 initializ,
Default = 100
counter A2 to the valug n.

Aytes 35-3G initializ.
Default = 1§
counter B2 to the value n.

Bytes 4U~43 initiatiz,
Default = 19
aounter A3 to the value n,

Avies 44-47 initializ.
Yefault = 100
countar 33 to the value n,
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Hatrenel Inpul_Eiles

PARMEL = <¥il2a nama> Default = INPUT
example:
TYPE = BEGIN
MID
SAQ
SC0

Wouwon

1
7

This file contains thgrdata coellection parameters.,

be4e4e2 JQuirvut_ Elles

REPTFL = <Fila name> Dafault = DUTPUT
This output fite contains the colliection raport,
DERGEL = <file named Dafault = FDAG

This File will contain debugging information such as the
Reg.22 and the parameter block dumpss

KPTS = <LKPTS> Defaull = KPTS
If keypoint coliection is selectedy the keypoints coliected

will be outputted on file KPTS which Is currently a hard
cnded name.
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6.5 DUTPUT REPORTS

AU TP D DA U A TS T DI A P I D -

6+5 JULZUL _RE2DRIS

The only outpul report issued by CPKPNOS is a counter summsry if
counter collection Is selecteds No report Is Issuzd for keypoint
goltaction as these reports are produced by the PMF Data
Reduyction software,

5251 COUNTER SUMMARY

SYSTEM STATISTICS - 52 B2711716e 17401e86

CUNTRAL MOMDRY STATISTICS

A
&3
o

DENTRAL HAEHMIRY REpaDS 23444
TAIHE MISSES 35
DACHE HIT RATE (PERCENT) 934811

INSTRUCTION EXECHTIAON STATISTICS

STGIHTGE
430449472

g

-~ Bl »
o o

SYECUTIVE PROGRAM STATISTICNW

&
1541
Wl b
it
o
-
&3]
£

TRANEFRZEG TO CAZQUTIVE 357 ;
AVGe TIME IN gXECUTIVE el

TIAT IH CUTIVE 128886246

AU TIME (5EC. 43.449472
PIRCENTAGE IN EXECUTIVE 44577
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6.0 PMF DATA COLLECTION (PPKPNOS, CPKPNOS)
o5 OPERATIONAL PROCEDURES

- - - - -

6.6 [PERATIDNAL _PRUCEDURES
bebal INSTALLATION

To install these programs threa files are naeded: PMFPL, XULIR

and PMFPLIB, To’cempiie and sysadit the PP blnary type!
SESLPHFINST PPKPHDS
SESLGETMENY PHMF PP B=XULIB
SYSEDIT, B=GRUUP,

To compile and save tha data collection program type!

SES.PHFINST CPKPNOS

Gebhe2 RUNNING THE DATA COLLECTION

To begin the coltepgtion of statisticss a job must he submi
With the data card TYPE = BEGIN. This witl initialize rsagi

tted
ster

22s and start the event counters In the PMF hardware. When the
tast perlod Is completes resubmit the job with the TYPE = ENC
data card,. The event counters will be read from PMF and the
program CPKPNOS wild output 3 1isting containing the statisticse

The program CPKPNDS may also b2 used for the coliectio
kayonints from the 18{ side of the machine when Dual State
ranning.

While collecting ksypolintss tha Jjob w»ill normally remsain
control point until PMF hardware detects a stop condi
{counter owverflows stop keypoint), The Job can be termin
prior to this by the operator command "n,CF3,5TOP". Normal
processing 1Is begun by this entry and the keypoint file wil
correctiy produced. If the Jjob Is droppeds the keypoint file
not contain all the desired kaypolnts and will not be termin
by the recorcd which contasins register 22.

If keypoints are issued too rapidlys the buffer in CPKPNGS

become Full. If this happenss keypoints may be loste While

problem is unlikely when the file KPTS is assigned to disks |
a .pnssihility if the kevpolnts are being written to a tape.
arror message is currently issusd if keypoints are iost,

The Xeynolnt file producer’ hy CPKPNOZ can bs  input diracttly
the kxeyoolnt proe-processor program {KPPRED.
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Loy PMF DATA COLLECTION {PPKPNUS, CPKPNDS)
Getie3 TPOKPHOS RUN PROCZDURES

Hebe3 CPKPNGS RUN PROCZDURES

n %555 procedura YPMEY jc supplieds It Is recommendsd that this
proc  be  installed on user number SYSTEHX or LIBRARY In order to
allouw the operator to initiste 3 data colltection by typing:?

XePMF{parameters)

where the parametar descriptions are as foilows:

KEYWORD DQESCRIPTION YALUZ | DECAULT
TY type of cotlection COLLECTIBEGINIEND END

“I machine type 5115233 | 52

IF input parameter file file name none

OF statistics output file file name OCPKPNS
TPF tape number tapa vsn none

{if colliectiocn on tapes
otherwise the disk
file KPTS 1s assumed)
Dz tape density PEsGEsotc, PE

LIB jibrary containing 11t nams XtiLia
XCPKPNS In ULIB format

LIBUN user number where user id KEYPERF
{ibrary is located
Soma examples of how to use PHF Follow:

SES.2MF TY=BEGRIN This ©all initiates PMF counter
, collection,

SES.PMF This ¢all terminates PMF counter

collection, Thae output =ill be
found on Fflile OCPKPNS,
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5.543 CPKPNOS RUN PROCEDURES

SES.PMF TY=BEGIN IF=INFILE

SES.PMF TY=COLLECT

SES.PMF TY=COLLECT TPF=ABCOO1

This c¢call »#ill initiate a PMF
counter collagction using the
input file INFILE to change some
or all of the Reg.22 setting.

This catll Initiates PMF keypoint
collaction., The collected
keypoints will b2 found on flle
KPTS.

This call initiates PMF keypoint
goilection. Tha pspijected
keynpoints will he found on tapa
A3C00L.,
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Ted KEYPOINT DESCRIPTION PARSER (KPPAR)

7.0 KEZY2QINI QESCRIBIION_BARIER_LKPRAR)

This proogramr was originally Imhedded Into the pre—-processor
program. For obvious reasons of radundancy 2 stand alone progranm
has been buiits. This approach was choosen because the neged of
parsing the common decks is only when changes to the common decks
are dona, Thusy every time tha pre-progessor is usedy there 1is
no naed to re—-parse all the common d2cks.

This progrem parsa the kaypoint common decks and ganrates a more

conclise blinary file which the pre-processor will use over and
over,
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Tels KEYPDINT DESCRIPTION PARSER (KPPAR)
7+1 KPPAR GENERAL DESCRIPTIDN

T . T . S I T - -

7.1 XPPAR_GENERAL_DESCRIPILDN

Tha orogran reads the keypoint common dacks and creates a thinsry
file summarizing the keypolint descriptionss for wus2 by the
PDre~processor, It does also check the syntax of every
description according to +the langusge specification. Error
messaoges wlil be printed sccordingly.
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T+0 KEYPIINT QcS”RIPTIﬁh PARSER (KPPAR)
7.2 9¥§»QIDTIQN OF FILES 33%9

7.2 DESCRIPIION_UE_EILES_USED
PARMFL? This flil2 contalns the Input parsemeters for th2 control
of the program, ’

KEYDESCT This fila contains the kevpoint common deck descriptions
neaded Ffor the progessing of the keypoints,.

Te2e2 DUTPUT FILES

PARSFLY This +Fils contains tha parsed descriptions of the
keypoints, The parsing produces a file of descriptions of the
following formats

5 5 4 3 z 1 ¢
9874 5%321393?65Q3510%87O5#3210987@4%371@@%79543210?8?b54 210
e e i ot e o s o 1 i i i b e +
: keypoint desgriotion - ﬁﬁrd 1 H
I U S ——— o 4 it S s S e - - T P —— -
H k@vpaint description - word 2 :
o s e e e e — e - - -
H k*ypoint dasoription = word 3 :
o —_—— ] - " - - B Y -, o o s o
i keypoint description = wmord & :
U O S - - - -—— -
H keypoint description - word 5 H
O - - o s e - -
H keypoint description - word 6 H
. - - T - +
H keypoint description - word 7 H
o o e o k2 2 o . 1 — - e o o
H keypoint dascription - word 8 H
o e e s o 2 - — o o e 1 +
! data jdentification - part 1 H
Ty T o +
H data id4d - part 2 'Iil//l/ll!/ill/lll!lili:
e - N e S ++
H a H b ici 4% = § f 1% o] H h HE
SO - = oo - o
H count (integer) :
e e e s s e e e e - SE—" —-— -

Control Data Private



T=%
Performancs Raporting Facility £ERS

24 Feb B4
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Te242 OUTPUT FILES

Wharas

keypolint numbers
sub_id match valuey
data formatting,
sub_id metch length
data Jength»
kaypoint cl1asss
spacial case flag»
daseription Indexs

feo o e N B = U o i g4

{ I T T I I A |

DEBGFL: This Ffile contains some permanent debugging information.
Alsos 1ists input 1lines which do not conform to the language
spoagificetions together with an explanatory error or sarning
MRES5SAT8S e
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Te3 OJPERATIONAL PROCEDURES
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7.3 OQPERATIONAL_PROCEDURES
To3s1 INSTALLATION

To Install this program three files are neededt PMFPL, XULIB and
PHFRPL IR, To ocompile and savye the binsry of the parser program
typel :

SESSPAFINST KPPAR

7e3+2 KPPAR RUN PROCEDURES

An SES proc flle is supplizad in order to run th2 parser program.
This procedure will enable the user to axecute the prograrn
locally or submit 2 batch Jjobse The following parameters ara used
within the procfile,

Any of the parameters defined In the 5ES module JOBPARM may be
used., Thase Include JOBTL, JOBFL, JOBCNs JOBPRs JDOBUN» JLBPUS
JOBFHMLY» JOBCN», JOBPNs LOCAL, BATCHNs BATCH» DEFER, NODAYF,
DAYFILEs AND DF, (See SES Procedure ¥Writer's Guides Appencix A).

PRF Parsed keypoints common decks fllaes, This File is the
output file from KPPAR,
Exampla PRF=PARSFL Default PARSFL,
LOF This specifies the name of the ¢ile containing thsa

common decks, If no file 1is assigneds, KPPAR will
attempt to get the common dacks using file KEYDESL in
yser number DEV1.

ctxampla CDF=KEYD Default KEYDESC.,
ID If the the preprocessed keypoint data file is in another

user's area this parasmeter must be speciflied.

Exampla ID=PM72 Default KEYPERF.,
LIB Name of file where the object code for XKPPAR is found.,

Ardinarily this parameter is obtalned from the 'toollib?
parameter in the user's PROFILE. This parameter would
ordinarily be used for testing a new version of the
preprocessor» or for use of a specially modifled version
of the preprocessor. _
Exampie LIB=MYLIR Default XULIB.
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Te342 KPPAR RUN PEDCEDURES
LIRUN iser numbear where file specifiasd by LIB {abonve) resides,

Ordinarily this parametar Is obtained from the *toclact?
naramneter In the usser’s PROFILE.
Exampie LIBUN=UN12 Default KEYPERF,

Some exgmples of how to Invoke the KPPAR procedure follow?

BESLKPPAR This call will parse file
KEYDESL and the parsed output
will be found iInto file PARSFL,

SESLKPPAR LOCAL | This call =#ill run Iintercatively

the job #nith the same default as
Iin the previous exampla,
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8.0 KEYPOINI_PREPROCESSOR_(KPPRE)

The keypoint pre-processor KPPRE s designed to take NOS/VE
kaypnints and the parsed kevpoint common dacks file as input and
to produce an output keypoint Flle sultable for input to further
data raduction stages. It w##ill optionally output a formatted
kevpoint trace report for systam debugeing oDuUrpossss Another
capability 1Is to produce a printable keypoint descristor file
astomatically generated from the Input dinary parsed file from
the NOS/VE program libraryls), This descriptor fila may contain
descriptions of ali keypoints or only of those kaypoints found or
the keypoint datea file, When kaypoint opre-processing Is
salpcteds the compressad description is always the First record
on the keypoint output Tila, This approach was chosen to
minimiz2 keypoint maintenance and coordination problams.
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Bel KPPRE GENERAL DESCRIPTION

8.1 KRERE_GENERAL_DESCRIPIION

Tha KPPRE »nrogranm will scoept simulators softwares or hardwsre
collected keypoints and the NOS/VE keypoint common decks file as
input and, depending upon the input parameters» wlll generate any
combination of1

0 %keypoint trace report
o keypolint description fille
0 pre-procassed keypoint data Ffila

it has the capability of outputting trace reports snd
pre=drocessed outout flles for all kaypoints encountered {in thse
d4ata or only for those belonging to a specified tasks Processing
may also be turned on and off on given keypoints.

KPPRE was created by modifying and amalgamating three existing
keypoint processing programs. In the processs & number of
existing bugs were corrected and the us2r interface improved and
made S50L like, This program was written in CYBIL-CC in order to
simplify its eventual migration to CYBRIL-ITI under NOS/VE, It
cyrrently runs undsr 170 state NOS varsions 1 and 2.

Control Data Private



B=3
Performance Raporting Facitity ERS

+0 KEYPOINT PREPROCESSCR (KPPRE)
2 ¢

8
8 ONTROL PARAMMETERS

8.2 COMLBOL_RPARAMEICED

At control parameters magy be sp2cifiad by either their full name
or by 8 one to thres character abbreviation, In the follcwing
deseriptionss the abbreviation is shown directly underneath the
full paramater nama.

FILETYPE = <LSIMISOFTIHARD Default = HARD

T
This parameter speciflies whether fhe input kevpoint file is
from the L1845 simulator or from software or PMF hardware
collzction under NOS/VE. »

DESC = SYESINDIYIND Default = ND

H
This parameter specifies that a keypoint descriotion flle
is to ba output. This fite «will be wused as input to
further data reduction programs,

COMPDESC = <LYESINOIYIND ' Dafault = NO

cns
This parameter speciflies that a kXeypoint description files
containing only the degcriptions of tha keypoints
engountered In the Input fliles Is tn be generated. It is
put down as the flirst record of tha kaypoint outout filea,
Note that this toggle 1is forced on if pre-procaessinrg is
raguasted since the data reduction wiill not work sithout
the gompressead description,

TRACE = KYESINOIYIND> Default = ND

This parameter specifies {§if a trace report 1Is +tec be
ganar st ed,

PREPR = <CYESINOIYIND ' Deafault = YES

P
This parametar speciflies that a pre—-processed keypoint file
Is to be generated, This fite will be used as irput to
further data reduction Programss The compressed
descrintion toggle is forced on. The compressed
doscription is the First record on the outout file while
the processed keypoints are the sgcond.
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Be2 CONTRDL PARAMETERS

TASKID = <n> whare n is & numeric task ID Default = =1

K
This parameter is used to output all keypoints belonging to
tha specified task onto a file for further processing. Its
hag2 may be specifisd iIn parentheses after tha numbers
exampler 184{16) = 24{10), This file may then he used as
input to the data reduction programs,

SKIPKPT = <n> whera n is 2 numeric valusa DeTauylt = J

5K <=9399¢939q
This parameter is usad to skip n keypoints at the beginning
of . the Input File, (Note that this count is not exact zs
the number of keypoints skipped will be the next larger
myltipl2 of the number of keypoints per buffers)

HAXKPT = <n> where n Is 3 numerlc valyse Dafauylt = 99999599

MK <=9%999G3%9
This parameter is wused to specify the actual number of
keypnints to be pre~-processed {excluding any skippad by the
SKIPKPT paramster).,

START = <x> <y> where x is a class no. and Dafault = =] -1

STR y a keypoint no.,
This vparameter specifiss the keypoint to turn cyclically
the pre—-processor on, This parameter owverride tha task
salaction, ‘

STNP = x> <y> whar2 x Is a class no. and Default = =1 -}

STP y a kaypoint no.,

Thils parameterA specl fies the keypoint to turn cvelicsally
the pre-processor off, This parameter override the task
salagtion.

Notet Yt 1is not advised to uses start/stop toggling at ths same
time as task selection because the task =ntry keypoints will conly
be recognized if they Falt within the iIntervals defined by the
start and stop parsameters.
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£.3 F1L£ NAME PARAMETERS

Be3 EILE _NANE_PARAMEIERZ

DATAFILE = <file named Default = DATAFL

OF ,
This perameter specifies the Input file in which the
collacted keypoints reside,

PARSFILE = <fitle named Defaylt = PARSFL

PF
This parasmeter specifies the input Ffile where the bilnary
parsed descriptions reside, For mora details see KFPAR
saction.

KPTFILE = <file named Default = KPTDFL

KF
This parameter specifies the pre~-procassed keypoint outout
file for further progessing by the dsesta reduction programs,

TRACFILE = <Pite name> Default = TRACFL

TF _
This oparameter speclfies the output file for the trace
raport,

TASKFILE = <fil2 named> Default = TASKFL

TKEF :
This parameter specifies the name of the outoput file ¢to
which pre-processed keypoints for the task spacified hy the
TASKID parameter are to be uwritten,

KLUSFILE = <fljle named Default = KLUGFL

KLF

This parameter specifies the name of the Input file which
tha pre~processor checks to altar the keypoints It reads in
to make them it the descripitions the pre-processor has.
It is a maasursa to provide 3 temporary fix for
discrepancies between the keypoint common deck descriptions
and the actual implamentation,

Note that two file nam2s ar2 current!y hard-codeds. The input
parameters ara found on file "PARMFL"™ and debug output Is written
to file "DEBGFL™,
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8+0 KEYPOINT PREPROCESSOR (KPPRE)
Bo4 DESCRIPTION OF FILES USED

8.4 DESCRIPIION OE_EILES_USED
Badel INPUT FILES

PARMFLY This file contains the inout parameters for the control
of the axzcution of tha program.

DATAFL: This filte i§s a binary *¢file composed of eight 12-hit
parc21s per keypolint {see Data Colilection for more informaticond,

PARSFLS This file contains the parsed keypoint descriptions. 3Ses
KPPAR saction for more details.

KLUGFL: This file is used to radefine kaypoint descriptions and
incompatible kevpoint entries between the common decks and ths
actual code.

Languane spaclficstion for the kiudge fila:

kludga_file 1= [ <kludged ...1

kludge t3= <old_class> <{spec> <old_kon> <spcd
<kitudge_action>

old_class 1= <Lglass_range>

class_range 3i= D,.0f(15)

old_kon 13= <Kpn_range>

kpn_rang=a 1i= 04.07PF1{16)

kludge_action 3t= D <eol> }
L <spgd> <new_class> <spcd> <new _kpnd> <egold }
€D I <sped> <patch_valuasd) <aoli>
<keypoint_descriptor>

newWw_ciass 1= <class_ranjed>

new_kpn 3t= <kpn_ranged

match_value 33= Deo0fFf{15)

keypoint_descriptor 3t1= as described in IPNDOC appendix D.1.5

Example of a kludge i le:
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Beshel INPUT FILES

4341 € 3 4901

4001 € 2 4001

51 4

7651 4

1654 T 4 1554

250 D

{2 Yelpsold data tength wWes 48" 'sommand?! AZ{ 3}

297 D

11056 od 9

X 449 'cho desc w/ mtch.val» add data fisald?! 'sagment?! H16}

T A BN o i s O PRI LM

LT
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Be#e2 DUTPUT FILES

T T T D S TR W T S - . - - ] -

Bebe2 QUTPUT FILES

KPTBFLY This is an output file ocontalning the legible
comprassed descriptions in the first record and the
pre-processad keypoints in the s2cond in thea form of pairs of
WOrdse

The descriptions are parsed from the common decks intc the
foliowing formatt Index», Section Ids, {lass No.» Kpns Match
Yaluyes Match Langths Flags Data Lengths Data Formats Dats Id»
Indantations Massszge.

The sgcond record consists of binary pairs of wsords {(for the
hard keypoints) containing information as shown In  the
Al agram helow.

5 5 4 3 2 1 ¢
QR7654321098765432109876543210987654321098765432109876543210
FhE- - E R + e o
HEEAS timer icl.) desc Index 1flags 177171117}
4+ - : o o * - e
H data valus ikeyoolnt nol /77771771271 171011771114211171717117%
¥ SR, - e - - o -4
Wher et
3] -~ huffer overflow Flags
8 - software 1ost data flags

flags: MDCT4Twm

M =~ 180 monitor mode (1 bit),
D =~ split data flag {1 bit)»
€ = 170 state (1 hit),
Tj = Jjob trap handier (2 bits),
Tm = monitor %trap handisar {2 bits).

TRACFL: This file Lists all keypoints encountered and all the
data which they were carrying. This iIncludes times, delta
timess kpt numberss classess task numberss modess datas dets
format, section and message. Some of the informstion is
drasan from the corresponding descriptor entry.

If a sorcific task has been requested then only the task with
the requested task number will appear In the trace File.

Tha trace file also contains summaries of the keypoint
descriotionss the undefined keypoints encountereds the nuaber
of kxaypolints encountereds the hardware and software overflouws
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Bef o2 DUTPUT FILES

- - - —— T A D A D AT WD A T G S T - — -~ -

and how many were deleted from the osutput fille,

TASKFL: This file Is in exactly the same format as KPFTDFL
gxcapt ithat onily those keypoints found for the specifisd task
are written onto the sacond recordes It is Intended to bhe
us24 a3 input Into further data reduction phases when only a
singia task is of interest,

DESCFL:  This tile contains the compressad kaypoint
descrictions for all the keypoints in the system or oniy the
kaypoints swhich are in the colleption fila (se2 parameters
DST or LDS). ’

DEBGFL: This File contains a {isting of the parsmeterss and
othar debugging informations If the trace toggle Is set
there may be disgnostics for monitor and trap entry/exit out
of seguence,
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8.5 DUTPUT REPDORTS
B8e5 QUIRUT _REPORIS
BeBal KEYPOINT TRACE
Ting Dalta 7T DATA Rep Ident C1 Kptn Trp Task Sc¢t Ty
Err ' Mtr
2925 87 420 H MLR 2 4001 M 17 ®T E
4955 29 0 H 2 4002 z 17 MT £
5525 570 40 H Mewm 3 4002 g 17 T X
4583 58 17 H task_Jid 3 4001 J 17 MT X%
2605 23 ¢ H fid.ord z 171 d 17 By E
3609 3 FFFF H D 4495 J 17
5819 210 30 H * fbha 2 152 J 17 BA E
5942 123 30 H 4 1352 J 17 D
5952 10 ’ 0 H 3 152 J 17 34 X
6062 112 10 H 4 171 J 17 D
5148 85 e 1 status 3 i1 3 17 BA X
5158 1% E56FT72 H 0 3954 J 17
6161 3 10 H it 16 J 17
6165 % 30 H 0 48 J 17
A192 27 0 1 status 3 157 J 17 BA X
b205 13 8 1 status 3 119 J 17 AM X
5303 98 ¢ H *idsord 2 112 J 17 AN £
£233 %5 181 I op 2 157 4 17 BA E
5348 30 ¢ H fidsord 2 165 J 17 8A E
6411 43 0 1 status 3 1é65 J 17 Ba X
H%20 2 0 1 status 3 157 J i7 BA X
5513 93 O 1 status 3 112 J 17 AN X
£731 218 9 H 3 283 J 17 CL X
5957 236 g H 2 289 J 17 L E
7045 79 9 H 3 280 J 17 L X
7481 435 2 H fidsord 2 128 J 17 AM £
7557 86 2 H fidoord 2 148 J 17 AM E
7606 19 g 1 status 3 148 4 17 AM X
7638 32 0 H 2 15631 J 17 PM E
7551 13 0 H 4 1665 J 17 PH D
7653 12 0 1 status 3 15631 J 17 PK X
78562 199 3 H fideord 2 129 J 17 AM E
7898 3% 134 1 op 2 157 J 17 BA E
7929 31 3 H fidaord 2 182 J 17 R4 E
BL&60 131 1086 H * fhsa 2 152 J 17 BA E
3185 125 1CB% H 4 152 J 17 D
5195 10 0 H 3 152 J 17 BA X
4301 1056 14 H 4 182 J 17 D
8419 118 2 1 status 3 18z J 17 BA X
B423 4 1G85 H 0 182 J 17

Control Data Private
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ENTER 180 MONITOR MNODE

ENTER NOS 170
EXIT NDS 170

EXIT 180 MONITOR MODE

bapiget_next

kk UNEIPECTED DATA KPT
bap$sblock_manzqar

F¥xhkkkkd UNDEFRTINED KEYD
baptblock_manager

$dkkkkkd UNDEETHEN KEYD
hap$get_naxt

*kk UNEXPECTED DATA UPT.

kkk UMEXPECTED DATA KPT

%% UNEXPECTED DATA YpY
baplcontrol Status = 0 => n»n
gmptget_next_kay
ampifetch_access_Information
bapicontrol
bepsfetch_access_in¥o
beptfetech_access_infn
baptcontrol Status = 5 => an
amp$fetch_access_Iinformation
clptget_data_line
clpsget_commend_nrinin
cip$get_command_orijgin
arptput_next
valldaete_caller_privilege
validate_caller_privilage
pmpiget_task_id

pmpS$find_sxecutina_task_x=o

pmplget_task_i4d
ampdput_next
bapscontrol
bhapsput_next?! wsas ws!
bapsblock_manager

ddckddokokk {INDEFTNED wrEy?D
bapsblock_manager

dokkkkkddk HNDERTNED WEYD
bap$put_next? ba

*kk UNEYPELCTED DATA KPT
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BeSe2 KEYPOINT SUMMARY

KEYPDINT SUMMARY

Count Sect C1 Ty Kpn Message
4 AM e E 101 amp%access_method
4 AN 3 X 161 amp%access_method
4 AM 2 E 145 amp$close
4 AW 3 X 105 ampsclose
1 Am  z E 108 sampicopy_*fils
1 AHM 3 X 148 amptcopy_FTile
1AM 2 E 111 awmp$feteh
1 An 3 X 111 amp$fetch
28 AM 2 E 112 ampsfetch_access_information
28 AN 3 X 112 amp3faich_access_information
26 AW 2 E 113 amp$fetch_fap_pointer
26 AM 3 X 112 amp$fetch_fap_pointer
5 A z E 117 ampiget_file_sattributes
5 AM i X 117 sampdget_file_attributes
28 AM 2 E 116 ampbget_next_key
28 AH 3 X 119 amplgei_next_key
4 AW 2 E 121 amp¥get_oartiael
% AN 3 X 121 ampl%get_partial
4 AM 2 E 125 amp%open
4 AM 3 X 125 amptopen
2 AN 2 E 127 amplout_dirasct
2 A¥ 3 X 127 amplput_direct
73 AN 2 E 129 ampSout_next
73 AM 3 X 129 awpSput_next
6 AH 2 E 130 samp3put_partial
Hh AN 3 X 13¢ ampS$put_partial
& AM 2 F 133 amptreturn
& AA 3 X 123 amp$return Status = 0 => normal
1 AH 2 E 146 anmp3stora_Ffap_pointer
1 AM i X 146 ampdstore_fap_pointar
29 AM 2 E 148 vsllidate_caller_privilege
29 AM 3 X 148 validate_caller_privilege
21 205 2 £k 1403 osptsat_status_sbnormal
21 105§ 3 X 1403 osp$set_status_abnormal
17 25 2 E 1404 osptappend_stetus_parameter
17 1S3 3 X i4¢U4 osplappend_status_parameter
1 15 e £ 1405 ospi3append_ststus_inteqer
1 08 3 X 140% osp3aopend_status_integer
121 08§ 4 D 1447 allogate
106 035 4 D 1448 free
51 RA Z E 152 bapiblnck_manager
51 8A a X 152 bapshlock_manager
3 BA 2 E 15 bap$close

Control Data Private



8=-12
Parformance Raporting Facility £RS
24 Feh 84
B.8 KEYPDINT PREPROCESSOR (KPPRE)
BeHo3 UNKNIWN KEYPOINT SUMMARY

A, AV - - - ——— S - P -

Be5a3 UNKNDWN KEYPOINT SUMMARY

UNDEFINED KEYPOINT SUMMARY

flass Kevypoint Cnunt

13 0 Z

2 1654 1

2 1132 3271

3 1132 3271

2 1133 3271

3 1133 3271
TOT AL KPT PRDCESSED = 219118
DELETED XPT = Q
TATAL KPT ON PROCESSED FILE = 219118
TOTAL UNDEFINED KEYPOINTS = 13487
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8.6 OPERATIONAL PROCEDURES

8.5 DPEZRATIONAL PROCZDURED
B8eHs1l INSTALLATION

To instail this program three files are needads PMFPL, XULIB and
PAFPLIB, To c¢ompile sand save the binary of the pre—-processor
progran tvoel

SES.PMFINST KPPRE

BeHe2 KPPRE RUN PROCEDURES

An SES proc flle is supplied in order to run the pre-processor
program. Tha folloning parameters ar2 used within the proctilse,

Any of the parameters defined In the SES module JOBPARM may be
used, These Jnciude JOBTL» JOBFL, JOBCN, JOBPRy JDBUNs JOBPHS
JORFMLY, JDBCH, JOBRPH» LUCALs BATCHN, BATCHs DEFERs HNOCAYFES
DAYFILEs AND DFe {(See SES Procedure Writer's Guides, Appendix A)

TPF If the raw input data is on tapes TPF Is usad to specify
the VSN{s) of thae tap2{s) on which the data 1iIs Ffound,
If the V35N{s) have leading Os the VSN must be enclosed
in single aquote marks, JIf the data is spread across
more than one reelsy the 1ist of VSNs must be enclosed In
parenthesis. Up to 10 re2als of tape may be specified,
Tapes must be 1abeled,
Example TPF=('{003123'»123455) Default none.

DTF If tha raw keypoint data is on mass storage, DTF
specifies the filea nama in which the data is stored,
The flle wmay be locals dlrect accesss or even indirect
apgcass althouygh the 1last alternative is usually
impractical,

Example DTF=DATAFL Default DATAFL.
NSF This paramater spaciflas tha fila where the kseypoint

descr iptors will be stored,

Exampie DSF=DESCFL Default nones

required parameter,

PRF Parsed keypoints common decks file,s, This fite is the
output file from KPPARs If the PRF fTile is not found,
KPPREZ runs KPPAR to create one,
cxamplae PRF=PARSFL Default PARSFL.
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Bebe2 KPPRE RUN PROCEDURES
KLF This parameter allouws spacification of a file containing

information about keypolnts which should be ignored or
erroneous {usualtiy  because they are improperly
instaitled).

Example KLF=KLUGFL Datault KLUGFL.
KpE This oparameter specifies the file on which tha

preprocessed xeypoints uwill be stored,

Exampla KPF=KPF1 Default XPTLFL.
SYFE This parameter aliows tha V3N{s) of an output tape on

which the preprocessed keypoints will be stored. Note
thet 5SVF specifies only thas VSHis)sy KPF 1Is still
reqguireds, although XPF is now the LFN of the tape., UUp
to 10 VYSM{s) may be spacifiad.

Examola SYF={500123%,00045%61) Nefault none,
TRE This parameter specifies thes fila name for the trace

File which stores diagnostics and data about the
kaypointsa

Example TRF=TRACFL Default TRACFL,
TKF This parameter specifies a preprocessed keynoint file
for 2 selected task.
Example TKF=TASK] Default TASKFL,
3KP Number of keypecints tn skip at the beginning of the raw
xaypoint flile.
Exampie SKP=1400 Default Q.
MK P Maximum number of keypnoints to process Ffrom the raw
kaypoint datas fila,
Example MKP=20060 Default 96999999
5TR Start class and keypoint, This parareter allows
saarching the raw keypoint data fila to the point where
a2 kaypoint of a given class is found, The format is

1ICLASS KEYPOINTY, Spaca batween class and keypoint is
required. See note on cycling In S5TP description,
Exampla STR='4 4000! Default '-1 =17,

w

TP Stop class and keypoints This parameter allows stopping
the preprocessor after a glven keypoint has been found.
Notes howevers that collection will resume If another
keypoint of STR class and keypoint is foundsy so that
this start stop process is cyclical,
Zxample STP='4 40017 Default '-1 =17,

TSK This parameter aliows selection of only those keypeints
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Babhe2 (PPRE RUN PROCEDURES

£os

TRC

DSC

ib

LIR

LIBUN

corresponding to & given task tno be preprocessed,
Example T3K=5 Default -1,
{211 tasks).

This is a toggle to »produce a preprocessad keypoint
file.
Zxample PRE=HN Default Y.

This is a toggle %o produce a compressed keypoint
descriotor file,
Fxampie CDE=N Defaullt Y.

This Is a toggle to raa!ace the description into the PL,
Exampie RDS=Y Default N,

This parameter specifies the type of Input data on the
keypolints flle., Allowabla types are HARD, SUFTs SIM.
Exampie FLY=SOFT Default HARD,

This parameter specifies whether trace output is to bhe
ganerated., '
Example TRL=Y Defautt N.

This parameter specifias whether a3 full keypcint
dascriptor flle is to be generated,
Example D3({=Y Default N,

This parameter allows specification of the UN of the

workspsace contsining ocertain files, This allows @

single copy of these files to exists simplifying

procedures when they are updated, The files accessed

using the ID parameter are KLFy, PRF and DTF.

Examplae ID=KEYPERF Default user's
own UN,

Yame of file where the obJject code for XKPPRE is found.
Ardinarily this parameter is obtained from the "toollib!
parameter in the user's PRDOFILE. This parameter would
ardinarily bs used for testing a new version of the
oreprocessors or Tor us2 of a speciatly modified version
of the preprocessor.

Exegmole LIB=MYLIB Default XULIB.

User number where file spacified by LIB {above) resides,
Ordinarily this parameter is obtained from the '"tooflact!?
parameter in the usert's PROFILE.

Example LIBUN=UN1Z Default KEYPERF,
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Bebe2 KPPRE RUN PROCEDURES

A A S A SV SU A WD WD D - -

Some examplas of how to invoka tha KPPRE procedure follous

SESKPPRE DSF=DESCF This call will pre-process file
DATAFL and output the
pra-progcassad keypoints into
dafault file KPTDFL,

SESLKPPRE DSF=D] TRC=Y DSC=Y This call will do the above and
will also gznerate the trace
sutput and print the fail
kaypoint descriptor file.

SESWKPPRE TPF=ABC002 DSF=DSF1l ..

PRE=N TS5K=4 This caltl wiil} procass the
keypoints coliectad on - tape
ABCDO02., It will not generate 2
full pre—-progcessed kaypoint filsg
hut will output a selective one
for keypoints belonging to task
number 4 {TASKFL).

SESJKPPRE DTF=KPTS DSF=D1 TRC=Y This call =#ill pre-~process the
kaypoints on disk file KPTS,
ganerating a full +trace report
and outputting the pre-processead
keypoints on file KPTOFL.

SESSKPPRE DSF=D1 TRC=Y MKP=1000 This =#id1 produce a2 processed
kaypoint file called KPTDFL fronm
tha first 1000 keypoints of the
input file DATAFL., It will stso
produce and print the trace file
TRACFL containing the first 1000
keypoints.

LESWKPPRE DTF=DLDPAR DSF=D1 This will produce and print the
fite KPTDFL containing the list
of the descriptions contained on
the binary parsed file OLDPAR,
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Babe2 KPPRE RUN PROCEDURES

58

+KPPRE DSF=D1 MKP=14(C SKP=10000 s
TSK=

=24 This will greate and run 2z betch
Job  to pre-process the 148400 to
11040th keypoints {approx.)s and
print thelr descriptions. {(The
COS 15 Fforged on sanyway). The
Job will also create TASKFL
which contains the pre-processsad
keypoints of task number 24
decimal .
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9.0 PRIMARY DATA REDUCTION (KPRED)

9.0 RRIMARY _DATA REDUCTION (KPRZD)

The PMF Primary Dats Reduction program (KPREDR) is designed to
analyze kayvpoints collected during a single data collection 3nd
produce system level analysls reports. Latser it will be expended
to stlow the data reduced to be broken out by time period for use
by the Extended Reporting Facliity,

The data reduction program was urittan to provide an esrly tool
to readuca keypoint data in order to give some statistics to
support paerformance allocation and software development for the
CYBER 188 and to form a base for long term reporting software.

KPRED currently runs In 170 state under NOS versions 1 and 2.
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9.1 KPRED GENERAL DESCRIPTION

9.1 KPEZD.GLNZRAL.DESCRIZIICON

The keypolint data reduction program reduces keypoint data
gathered from the NOS/VE oparating system, Keypoints must be
processed hy the kevypoint opre-processor previously described
bafore thay may be analyzed by KPRED,

Tha HKPRED program 1is a tres-structureds modular program wmbich
reads the pre-procassed keypoint file created by the keypoint
pra=processor and summarizes system level statistics from this
data.

Keyopoint instructions are disseminated throughout the operzting
systems product sets and user c¢codes Classes and Keypoint numbers
are usad to idantify unigueness of a keypoint. Sees the S135/718¢C
for further details of this structure.
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9.0 PRIMARY DATA REDUCTION (KPReD)
G2 PROGRAM DESCRIPTION

- - L nand - - A W -

9.2 2ROGRAY_DESCRIPIICH

The program has begen written with the aim of satisfying two kind
of customers?t system development and system performance. Thuss
the progranm has been dasigned to have a common data gathering
corz2 With 2xpansible data statistic lavers.

G321 DATA GATHERING

The comﬁsn data gathering core is composed of & 1large
mylti=rooted tree wherz leaves represent pertinant information
for identified kevpoints.,

In figurea 2Z2.1.1 th2 structure of the tre2 uwhich kz2aps keaypoint
information Is shown,

Dynamic allocation is used to allocate space only for different
gkayonint numbers {i.=2. spuace is directly proportional to the
numbar of different keypolnts and net the number of collected
kpypainkts).

The basic structure is composed as follows?
e A polnter {root) to each sectiont systemy, product and user.

« An array which contains the description of ail the
diffarent keypointses

e 4An array which contains per each sub-section {or per every
block of 50 keypoint numbers); a pointer to the first and
tast allocated keypoint block for the sub=-saction {if any).

« A kaypoint block contains wuniqueness informatinn to
jdentify 1it3 counters and vectors used for the histograms
{dynamically allocsted if requested); 3 pointer to the next
block {if any); a pointer to the flirst and last dats block
{if any) which was gatherad within the keypoint number.

» A datza block contalins the data itselfs a count for the
datas a pointer to the next block {iIf any)s and a pointer
to the ?irst and last dsta kaypolint block (if any) which
would be the next following keypoint with no keypoint
identification,

o A data keypoint block contains the datas 8 ocount and g
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9.0 PRIMARY DATA REDUCTION (KPRED)
Ge2el DATA GATHERING

polinter to the next block {if any).

+» Task information is kept in =2 1Jink 1ist reprasentation,
Only existing tasks wiil use space.

« Unit {disk unit) information is kept in a 1ink list form
where only existing units wili have space atiocated,

+ Tables for different summary informstion are dumpad evyery
sopecifiad time intervel to the summary flile,
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GeU PRIMARY DATA REDUCTION (KPRED)
9.2.1 DATA GATHERING
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FIGURE 2414l = Tree Structure of
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the Keypoint Information
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Fa242 DATA STATISTILS
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9.2+2 DATA STATISTICS

Host of tha statistics are computed by walking through tha free
structure and collecting useful data to be used for computaticn.
An independent spacial section has been defined in order to
collect data to¢ produce performance reportss, This secticn Is
axoansibia  according to needs since keypoint nymbars are
hard-coded.

The need to hard-code these keypoint numbers Is attributed to the
fack that these reports need racognlition of svents which Involve
saquencez of keypoints {or a single keypoint) that have to be
identified and trapped through on2 of these speacial processes in
order to generate the reports.
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G0 PRIMARY DATA REDUCTION (KPRED)
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P22+3 STATISTIC QUTPUTS

Sevarsal forms of outpul are generated according to selection of
input toggles {4y By £s Dy E» Hy Js Ko Ls No Rs S» T and X).
SUMMARY
The summary statistics are genarated exclusively by kseping
accounting for esach keypoints they includes

- Elapsed time,

=~ Total number of keypoints,

- Kaypoint frequency.

- Summary per each sub=-s2ctiont number of keypoint an¢
averagess

- Total number of kevpoints by class.

This outout will alwegys be printed even with 2al} outputs
disactlivated,

ALz SYJIEM_KEZYPOINIS

This means only Keypoints of classas 0-5 are analyzed.

Bo-_ 2RODUCT _SEY _XCYROINIS

Only keypoints of classes 6-10 are analyzed,

Loz UIER_KEYRQINIZ

Only keypoints of ciasses 11-14 are analyzed,

By default 2!l keypoints are idantifiad,
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G.0 PRIMARY DATA REDUCTION (XPRED)
90243 STATISTIC DUTPYUTS

R.=.DAIA SIATISTICS
This information is gathered using the data Ffleld within the
keypoint oumber and the data kaypoint. The printout wilil be for
zach section and for each differant keypoint if data exist. The
output will containt

- Kaoaypoint nama2 and number.,

- Data content and data kevpnint contant.,

- Cnouynts and percentages.

Following is an example of the outout:

PURGE BUFFER 4000 SVA  CNOUNT T-COUNT

4F0 8 10.25 DATA-KPT COUNT Z-COUNT

2 1 12.50
1008 1 12,50
2008 1 12.50
3008 1 12.%50
Ketsname Content Z of ncourrances % within the

data fisid within the sub~- kpte NO.

section
Knt. no., fccurrences Content of
Nama of data kpt,
the data Fieid Jccurrences

Control Data Private



G

Performance Reporting Facility ERS
24 Fab B4

9.0 PRIMARY DATA REDUCTION (KPRZD)
Ge2e3 STATISTIC DUTPUTS
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£.=.ERRQE3

Informative srrors are printed to warn the wuser that something
414 not Poliow all rulss ngoverning kaypoint sagquences, Following
is an exanmple of an error messaget

3277001 108 Procedure entry/exit net in seqguence.
Kpts time arror no. arror dascription
stamp

The time stamp Is printed becauss It has unlgqueness among all
pther flelds thus identifying tha keypoint without ambiguity
since no two time stamps are identical.

A summary tahle showing how many errors of which type Is alse
printed at the end of the run.

da_ Lo te X_=_HISIOGRAMS

For 2ach identified keypoint thres histograms are generated:?

- Kaypoint frequencys

- Time to next procedure c¢all lor next occurrence of same
kevonint), ' '

- Time between entry/exit of onrocedur2s {(whare entry and exit
kot., sare specified).

L = Histogram for Last Call {(last occurrence),

=z

- Histogram for Next Keypoint {(fraguency).

>

- Histoaram for entry/exit of nrocedures,
Thys H includes all histogrems, However Ls N and X affect only
the corresponding histograms,

A sampie histogram outout Is shown in the Dutput Reports section,
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RIMARY DATA REDUCTION (KPREM)
STATISTIC ODUTPUTS

.3 P
FelZe3

do K_=_TASK _STATISTIICS
For each task in the system the follouwing data is producad.
- Hser time In microseconds and as a percentage of the total
task tima,

- Monitor time in microseconds and as a3 percantage of the
total task time.

= Total times percant agalinst total run.

- LChronological order of appearance for sall keypoints with
counts and percentages3

- Total and percentages for the antire runs

- Jegment and page faults information.

The MNOS/VE monitor exit keypoint {number 4301) Is used to keep
task accounting,.

Foilowing is an example of the outouts

J4.I22gle
Task no. User Time 2 UM HTR Time 2 MM I0T., Time %2
Time
21753 43.44 21028 32.86 42781 37.50
]
Chronological ordar if selected {K toggle)
Segment and Paga PFauylts information
H
TOTAL 50073 43,90 H3997 56410 114070 100 C
DIFFER 50073 0,00 63205 6,17 114370 Ca00
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Goly PRIMARY DATA REDUCTION (KPERED)
Ye2ed STATISTIC DUTPUTS
K.Iozals
KEYPOINT
COUNT T TASK T TOTAL
pam$start_ stop_Kpt 1 Oe4? 0217
paKbexecute 2 D94 0633
#ilocate space In haap 9 o225 1.50
H
H
TATAL 6501 99,83
DIFFER. 1 0.17

The lin2 named "DIFFERY is a checkpoint sum which is able tg
yverify 1if the accounting was kept accurately. The "1" showed

undar the keypoint count is caused by

a faulty keypoint which

gave an error conditions thus it was not recorded,
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9.0 PRIMARY DATA REDUCT ION (KPRED)

9.2.3 STATISTIC OUTPUTS

A - 3 -

B.=_Rz2potis

This output should glve the performance evaluation report.
Howavars sinceg most of the keaypoints are not available to producs
such 3 full reports only a small subset Is gensrated.

- (PU Usagz (per 2ach CPU):

M4 time with percentages
UM time with percentages
Total CPU times

Hd /34 conmparison timas.

® ® & »

Kevypoint #4001 is used to keep the CPU time accounting.

- Hamory Manager

» Tntal page Faults/sec,

» Page faults/sec. with I7/3.

i Paga faults/sec. without I/0s broken dewn into?l
» NeW pagess
. reclaimed,
o« Others,

Keypoint #1104 is used to keep accounting for the page faultis,

- Paripheral Devices Usage

noe 0t 170 raguaests,

avgs bvte transfar

typa of request {(irput, output),
Y9 Y70 gu2ue length.

* & &

No kKeypoints are2 available at the time of this wupdate for I/0
statistics.
- Summary Histograms

+» overaill keypoint frequencys»

«» overall time to next procadure cally
e oOverall time between entrv/exit of procedures,.
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Ge£243 STATISTIC DUTPUTS

S.=.Supnacy_ by _sub=sectlieon

For sach sub=-section within 2ach section {(systams producty user)s
a summary report is produced!

Keypolint name and keypoint number

Counts percantages average2 wmithin the sub-section,
Averane freguancy» next calls and entry/exit,
Total by sections sverage, and maximums,

* & o @

Following is an axample of this output.

L6 USAGE BY FUNCTION
Kpt=-namea Kpt Count Zlount Zlopunt Avg.Tima Max .. AvgeTime Max
ND Module Total Next Call sss Ent/Ext

LGk3LOG_ASCIT 350 4 100,00 0466 47165.00 918355 201230 2114
Geb6 4T165.00 918556 2012450 2110

.

Sub~-section
Hame

I_=.Iraga_Rump

For every keypolints one line of outout is produced using the
following Fformat:

2348 12 233 H PFTI 4 1222 M MM 3 D Make page table entry

tina data Tormst class# kpt# subsact, Kaypoint descriotion
{usec) Ffield {H=hex,) MM=memory manager

delta data CPU Mode task no.

time description Mzmonitor Class Type {D=debug)
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9.3 DESCRIPTION OF FILES USED

- - - -~

9.3 DESCRIPIION DE_EILES_USED
Ge3e1 INPUT FILES

INPUT: This File contains the program input parameters {tdggles3.

FKPDS: This fld2 contains the description of ail the keypoints in
the data file., It is the Tirst record of the date file KPTIDFL
which Is an outout file from the pre—-processor program KPPRE,

FKPDT?: This file contains the pra-processed keypolints. It is the
second racord of the output fila KPTDFL generated by the
pre=-processr program KPPRE,

FKPDD3s This file contains information for data statistics
racordings This reduces the runtime CM usage considerably when
usad correctliy. The file format ist )

{1ass Kaypoint 0 (for delete)

this mean the data will not bhe recorded for that specific
Kaypaint.,

Fe3e2 DUTPUT FILES

JQUTPUT: This file contains all tha selected outoutst traces
histogramsy, summary reports, data statistics», =tce

FDEBGS This flle contains a small amount of debugging informstion

which keoeps tracks of the logic flow of the program,

FKPSM¥: This f1lz2 contains summary Information per saelected time
intarval for the I/0y Systems Memory Mjre.s Task Mor.s 2tce This
file will be used as input hy th2 summary reports generator.
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S.4 OUTPUT REPORTS

9.0 PRIMARY DATA REDUCTION (KPRED)

9.4 QUIRUL_RERDRIZ

Getoel KEYPDINT

TIME

OV MICROSEC
0

3456

658

h92

1351

1413
1234
1477
1894
1900
1955
2040
2093
2181
£373
2657
2381
27063
2312
2902
3057
3079

3264
3424
3498
3523
3810
3821
3833
3925
3953
3988
4034
4056
4113
4123
4132
4141
4153
4379

TRACE

DELTA
TIME

0
346
322

2%
559
64
169
g3
217
5
35
85
53
88
192
84
124
124
107
S0
155
22

481
164
74
25
2R7
11
12
92
38

-~

45
32
47
10
9
9
12
226

DATA

VDOV OOLOIQOCULULDLLOLDOOO

ol R SR o T B0 v e il vl i SR o T ' o s s 4 LIt X ot T LA T Dt DXL

80

O OO O

DATA
NAME

STATUS
DBG_MODE
STATUS
STATUS
STATUS
STATUS
STATUS

MELR

FIDLIRD

FIDLORD
FIDLORD
STATUS
STATUS
STATUS
FID.ORD
FIDWORD
FID.ORD
ap
FIDLORD
STATUS
STATUS
STATUS
STATUS
STATUS

£

R

r
pd W
o

G O3 W3 I G I Lo o O PO G I W8 o LS IS RO LY IS W PO

KPT

0
256
256
289
289

4004

1617

1617

1647

1647

1617

1617

1617

1617

1617

1617

1617

1617

1617

1617

4004
250

283
119
199
171
171
199
119
112
199
161
157

165

155
157
101
199
112
283

[l ol oudl ol sl coilt solll sndl il sl il sonll arnfll il sl oo CotgotaddogaozcoLaaacoe o2

[ sl e

5C

TN

CL
CcL
cL
cL
MY
pA

R

PM
PM

PM

PH
oM
PM
pm
PM
PM
PM
PM
PM
MT
CcL

CL
AM
BA
34
BA
BA
AN
AM
BA
AM
3A
BA
BA
BA
AM
BA
AM
CcL

O Y -

T - -

T DESCRIPTION

HEOBE M PY P PEE PR Y KT R S BT e ET T e T O I 0

ORI

PO B P K TP TTY BV O 3 e K Y

EXIT

** UNDEFINED KEYPOINT %%
CLPSGET_VaLUE
CLPSGET_VALUFE
CLP3POP_BLOCK_STACK
CLPSPOP_BLOCK_STACK

ENTER JOB TRAP HANDLER

PMPSESTABLISH_CONDTTION_HANDLER
PHPSESTABLISH_CONDITINN_HANDLER
PMPSTASK_DEBUG_MANEZ_ON
PMPSTASK_DERUG_MODE_ON
PHPSESTABLISH_CONDITION_HANDLER
PMPSESTABLISH_CONDITINN_4ANDLED
PHPSESTABLISH_CONDITION_HANDLER
PMPSESTABLISH_CONDITION_HANDLER
PMPSESTABLISH_CONDITION_HANDLER
PHPSESTABLISH_CONDITIAN_HANNLED
PMPSESTABLISH_CONDITINN_HMANDLED
PMPSESTABLISH_CONDITION_HANDLE®
PMPSESTABLISH_CONDITION_HANDLER
PMPSESTABLISH_CONDITION_HAMDLER
JOA TRAP HANDLER
CLPSPROCESS_COMMAND

3679 +117. NEW BLOCK WITH EXTT
CLP$GET_DATA_LINE
AMPSGET_NEXT_KEY
RAPSSYS_BLK_VARTASLE_REC_TAD

BAPSGET_NEXT

BAPSGET_NEXT
BAP$SYS_BLK_VARIABLE_REF_FAD
AMPSGET _NEXT_KEY

AMPSFETCH_ACCESS_TNFORMATINN
BAPSSYS_BLK_VARTABLE_REL_EAD
ANPSACCESS_METHAN
BAPSCONTROL
BAPSFETCH_ACCESS_INFD
BAPSFETCH_ACCESS_INFQ
BAPSCONTRCL STATUS = 0
AMPSACCESS_METHAD
BAP$SYS_BLK_VARIABLE_REC_FAD
AMPSFETCH_ACCESS_INFNRMATION
CLP$GET_DATA_LINE

=> NORMAL

Control Data Private



G=14%
Parformance Reporting Facility ERS

24 Feb B4
9.0 PRIMARY DATA REDUCTICN {KPRED)
Fe4+2 ERROR SUMMARY
9ebe2 ERROE SUMMARY
ERR-NI FRROR MESSAGE COUNT
195 KEYPOINT MATCH NDT FOUND 26
104  CPU STATE QUT OF SEQUENCE 4
113 PROCEDURE £XIT NCLT IN SEQUENCE 9
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9.0 PRIMARY DATA REDUCTION (KPRED)
9e4e3 KEYPOINT SUNMARY
 9ehed KEYPOINT SUMMARY
PME RUN
CONTRIL-TOGELES  CLNT  RUN-NG. 99  START-TIME  ©  STOP-TIME £4212533
TOTAL-KPT 13534  KPT=FRIQUENCY 4005.65 USEC  EW=BUFF=OVEL 1
CLASS COUNT  2-TAT
1 65 0.04
2 5632 49,00
3 6646 49411
4 1 0.01
8 132 0.98
9 114  0.84
15 3 0,02
13534 10090
SECTN=NAME  COUNT PERCENT
AM { 100) 572 4.23
BA ( 150) 931  6.88
34 ( 200) 2 0.01
oL (2500 2007 14483
DM ( 400) 1062 7.8%
DM { 439) 1206 0.89
L6 { 835) 8 Ge06
MM (1100) 514 380
MM {1150) 174  1.29
05 (1400) 292 2.16
PM (1603) 846 6425
PM (1650) 5 0.04
ST (1850) 8 GeCh
™ (1900) 538 3.7%
AV (2100) 2 Gedl
10 (22065) 284 2.10
RM (2250) 34 G.25
AT (4003) 5893  43.%4
EC 1 250) 10 0407
ce ( 7%0) 236 1.74
13508 99.81

fontrol
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9.5 PRIMARY DATA REDUCTION (KPRED)
9edes SYSTEM SUMMARY
9eheb SYSTEM SUMMARY
8T CPU  USAGE
coy 0
CPU-TIME 54212533 100.00%
IDLE g 0.00%
TOTAL 54212533
MTR=-MIDE 50707911  93.54%
USR=M3DE 2615508  4.82%2
170-M3D: 1,647

MOMITOR MDDE

USER MODE
174 MODE

MONITNR MODE
USER MODE

£89114

OCCURRENZES

TRAPS
TRAPS

1289 4205T7.82
1290 42025422
1275 42519463

357 151855.83

24 2258855,54

- - - -

- NS AT S T -

FREQUENCY AVG.DURATION

39338 .95
2027453

697.34
497,38

76766.42
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9.3 PRIMARY DATA REDUCTION (KPRED)
Fehe5 PAGING SUMMARY
904e5 PAGING SUMMARY
MM P A G € FAULTS
s yser TATAL
PER SEC. CIUNT PER SEC. COUNT oER SEC, anu
PAGE FAULTS 3,87 210 0400 0 3,87 219
PAGE FAULTS (1/0) 1.75 95 0,00 ¢ 1,75
PAGE FAULTS (NO T1/0) 2.12 115 Co00 o 2,12
RECLAIMED 0e46 25 £.00 0 Nokb
MEW 1.55 84 €00 B 1.55
PT FULL 0411 6 €00 0 0a11
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S0 PRIMARY DATA REDUCTION (KPRED)
Gehed TASK MAMAGER SUMMARY

- - -~ T S (Y S S B T U WD MU D SV T W W -~

Tadeh TASK MANAGER SUMMARY

™
cPy 0
TASK SHWITCHES 1290
TASK SWITCHES TO SAME TASK 1287
TASK SHITCHES FREQUENCY 42025.22

TAEK MANAGER
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Ge PRIMARY DATA REDULCTION (KPRED)
Fehs7 COMMON T1/0 SUMMARY

5-21

2% Fgh B4

D e M A WD D A T WD D N - — - ans wma

Ge4e?7 LOMMON T/70 SUMMARY

io

Te be supplied,
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9.0 PRIMARY DATA REDUCTION (KPRED)
G eB HISTOGRAN EXAMPLE "
G.4.8 HISTOGRAM EXAMPLE
TIME BETWEEN ENTERY AND EXITS {MICRDSELD)
Y-STEP 37 ¢ 370 748 11148 1480 185¢C
TX-GRP XY %X s s s e st e e e e s s o 2 < 20 0 2 0 . 20 200 o
5 3 0 01
1 5 O 11
2 D 0 31
3 A T o 4 I*
4 D 0 5 I%
5 TR ¢ & I*
H 0 0 8 I*
7 D.00 1 0 g Idkk
B 0 0 10 1%
9 3 0 13 I*%kek
10 2 G 25 I%kk%k
11 2 9 A8 Ikdkkk
12 1 ¢ 50 I*%x*
13 1 ¢ 63 I%%
1% 1 0 75 I%%
13 0.01 2 ¢© B8 I&¥kdk
1% 2 0 100 I%%%
17 27 0 125 [%%kkkkdkdhked ok phokkdkhkkkikbkk ki dhdhkshkh ok oksk
18 12 Q0 250 Tk dokok dedok dokokok ok gk dokdkok
19 4 0 375 Iskkdkdokdok
20 5 0 EQD Thskokkkkkkix
21 2 0 £25 TR¥k %%k TOTAL Y-AYIS
22 2 0 T80 I¥%kk*k : MAX PEAK Y-AYX IS
23 0.5 3 0 875 DIkkkkkik
24 5 Q 1000 ThkkkAkkrkk TOTAL X=AXI® 2
25 11 0 1250 Thkkbkkkddkdhkkkbihhk MAX PEAK X-AXTS
rg- 3 ¢ 2E50 T#xkddkikk
27 2 0 3750 Th%xk VARIANCE 92,3022A4294%
28 o0 EQOG I%%x STAND MDEYTATION
29 o D0 6250 1%
30 D0 7500 I* SKEWNESS 4.478372102
31 1.27 2 € B750 I RFL ,SKEWNTESS
32 £ S 15000 I#*
33 1 & 12500 I** ' MEDTAN BIN
3% Y B ¢ 25009 1%
k3 D ¢ 37500 1% MINIMUAM
35 1 1 50000 I*x* MAXTIMUM
37 D 0 62500 1I*
33 D 0 75000 I* AVERAGE
39 3.59 0 1 87500 I*
t H
58 D 0 25000000 1
59 0D 38 37500C00 1%
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DAT2 REDUCTION (KPRED)

Fe4s? TASK STATISTICS EXAMPLE

- T A I S -

Fe429 TASK STATISTICS EXAMPLE

TASK=ND
73

-

TOT-TIME
1463335¢C

NO PGLWITH PAG

[N

[N RoReReNaNoNol &

E

HEEDFEOODUOOGOO

USER-TIME  MODE MTR-TIME  MODE
81475 2432 1381875 2.73
3 4001 EXIT 184 MONITOR MODE
2 129 AMPSPUT_NEXT
2 148 VALIDATE_CALLER_PRIVILEGE
2 1631 PMPSGET_TASK_ID
2 178 BAPSNULL_DEVICE
2 1617 PMP$ESTABLISH_CONDITION_HANDLER
2 263 CLPS$SCAN_TOKEN
2 25C CLP$PROCESS_COMMAND
2 293 CLP$FIND_PATH_DESC_VIA_LFN
2 284 CLPSCONVERT_STRING_TO_FILE
2 4502 ENTER NOS 170
2 1918 SWITCH TASK
2 1560 BAPSFETCH_ART_TABLE_POINTER
2 265 CLPSCONVERT_STRING_TGO_NAME
2 117 AMPSGET_FILE_ATTRIBUTES
2 167 BAPSGET_FILZ_ATTR
2 4003 ENTER MONITOR TRAP HANDLER
2 2201 INPSPROCESS_IN_COMPLETIONS
2 444 DMPSTRANSFER_UNIT_WRITTEN
2 497 DMPSFETCH_EDI
2 288 CLP$PUSH_BLOCK_STACK
2 1690 PMPSEXECUTE_TASK
3 3
2 251 CLPS$SSCAN_PARAMETER_LIST
SEGHENT  AVAIL AV,MOD  VALID
NUMBER  QUEUE  OQUEUE  IN=-PT MEMORY ID-ACTV ON-DISK
3 0 0 0 0
£ 0 1 ¢ 0
11 0 1 ¢ o
5 0 5 0 0
10 0 1 0 0
28 9 4 0 0
28 0 1 o o
18 0 0 0 ¢
B 1 0 o ¢
3z 0 1 G 0
1¢ 0 0 G G
1 14 o 0

0
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GG PRIMARY DATA REDUCTION (KPRED)
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924410 DATA STATISTICS EXAMPLE

*¥PAGE TABLE I5 FULL#**xX 11123 PTY

PAGE TABLE FULL PROCESSOR 2 1146 ©PTI1

PAGE TABLE FULL PRDCESSOR 3 1146 PTI
DELETEZ SEGMENT BY SEGMENT NUMBER 2 1105
DELETEZ SEGMENT BY SEGMENT NUMBER 3 1105
FREE PABGES 2 1104

Control Data Private

843
B4Z
£8n
FR7
Figr
F&7

824
BZé
EGC

£g58

FEC
F28

VI

1

COUNT Z2=-CDUNT

pod ok ot et b s

[y

COUNTY

[ S

COUNT

b i

COUNTY

COUNT

COUNT

16.567
1£.47
16,67
16467
16.67
1¢.67

100.00

Z=COUNT

16.87
16,67
16467
16.67
1657
16,67

18C.00
T-COUNT

83,33
1€.867

160.00
2-COUNT

10000
2-COUNT

100,00
Z=COUNT

160400
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DATA REDUCTION (KPRED)

- -

Fe4all SECTION SUMMARY

- -

MM USAGE BY FUNCTIONS
KPT=NANE KPT=ND COUNT Z-COUNT Z-COUNT AVE=-TIME MAX
MODULE TOTAL NEXT-CALL
MILLISEC
PAGE FAULT PROCESSOR
‘ 1106 420 81.71 3.10 29459.04 54042
SET/GET SEGMENT LENGTH MONITOR REQUEST '
1142 32 6,23 Ge2% 19390.69 51958
*#PAGE TABLT IS FULL**%
iid1 6 1.17 Ual4 3232.83 18403
PERIODIC CaAlLL
1136 ié 3.11 G112 32370.80 49395
PAGE TABLEZ FULL PROCESSOR
1146 12 2433 .09 33234.83 4939%
DELETE SEGMENT BY SEGMENT NUMBER
1163 24 487 V.18 51649.58 23258
FREE PAGES
1104 4 078 G403 51953.,00 31959
214 3.80 29735.82 24042

Control Data Private

AYE-TIME
NEXT=-KPT
MICROSEC
326,56
146469
248,83
5519
584,17
393 .87
157.25

323,19

MAX

377
100
2603
26HRA
312

B

4555

AVG-TTH
ENTIEX
MTronse
2645,7
435,5
54D
531042
£808,1
2043.%

I05.0

2647,4
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Fe4el2 INTERVAL SUMMARY FILE
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§-26

Fe4s 12 INTERVAL SUMMARY FILE

4000

1900
4000
1100
1200
4000
1100
1900
4000
1100
1300

10000

9812

19502
29238
29238
29238
39212
39212
39212
48674
485674
48674

DOOCLOTL QoW

253

240
257

19
257
241

241
122

50
122

24 Feb B4

9128 252 510 259 173
24¢

B94s 257 buL 256 161

o O 9 O o 7
257

2196 241 624 218 154

2 1 9 4 9 8
241

9155 122 191 138 G4

3 2 3 & ] 37
122
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9.5 QPERALIONAL_PROCEDURES

9e3e1

To install

INSTALLATION

9=-27

24 Feb 84

this program three filas are nesded:

PMFPL, XULIB

and

PMFPLIB, To compile and save the binary of the data reduction
program typed

SES.PHFINST KPRED

FeZe2

DATA REDUCTION OPTIDNS

To run the datas reductior programs

YKPREDsinputsoutputs fdehgs Fkndss Fhkpdfr fkosmeFxpdd,.

inputs: TGL RND SKP SKC MER MDT INT S5CT

wharet
TGL: program control toggoles {ARCDEHJKLNESTX)»
RNDOS run numbers
MKP:T maximum number of keypoints tc process»

IKP3

3K

numbar of keypoints to skip at the
kawoint files

start kaypoint clssss
maximum number of data lines to record,
maximum number of errors to printeds

sumaarias interval Iin mitlisac.s

beginning of

the

only kaypoints with this section number will be printed in

the traces.

input must follow these rules and/or restrictions?

all the Input parameters are optional,.

Hovwevers

1f the ith
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9e5e2 DATA REDUCTION OPTIONS
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parameter Is specifiesds all his oredecessors must also be
prasant,

- any number of blanks can preceed or follow 2ach of the
tokens of the inputs at least one blank has t0o appear in
batween sach tokany

- if the Jjnput Pfile is empty the following defaults gre
assumeds
« 811 ocutouts are orinted (TGL = {3},
+» the run number is agual to zero (RNO = §)»
» all keypeints are processed {MKP = =-1)»
« no keypoints are skipped at the baginning of the dats

fite {(SKP = ()
the start keypoint ¢lass is 15 (SKL = 15),

e up to 1000 errors will be printed {MER = 10400)>»

s Up to 1060 data Flelds wiil be recorded (MDT = 14d)»

» no summary will be processed {INT = =1)»

o the trace wlll print al) kxeypoints belonging to any
section (SCT = 9999%),

- TGL (optionai)s the program control toggles consist of a2
string of ocharacters (A through Z)s the string mey be
2nptys

- BN {optional)s the run number is any positive integer of

six diglts or less.

- MKP {optional)s the maximum number of kevpoints to process
is an Integer which follows thase rules:

» W = no ksaypoints will be processeds only the PMF
counters statistics will b2 printed (If PMF counters
are present in the data file)s

o n = only up to n keypoints will be processeds

« =n = orocass 811 kavpoints,

- SKP {optional)s the numbar of keypolints to skip is ap
intager following these rules?

e 0 = do not skip keypoints,

» n = s5kip up to n keypoinits at the beginning of the dsate
Filey

+« =n = 3kip all keypointss thus printing only the PMF

Control Data Private
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95,2 DATA REDUCTION OPTIONS

gcounters statistics (If PHMF counters sr2 presant in
the data flitla),

- SKC {optional)s the start keypoint c¢lass is an integer
batwean 0 and 15, ‘

» B = start with any class
» N = start reducing with the Ffirst kpts of glass n.
- MER {optional)s this parameter allows the user to limit the

number of arror messages to he printade The error summary
talbe Is alwmays actives regoardiess of tha valua of MER or
the togglse YE1I

has the same effect as toggle 'E'y, no error
MBSSAGLS.

prints up to n arror meassagess

all 2rror messages are printad,

A
» U

s N
s =N

"

- #DT7T {optional)s this parametar limits tha number of dats to
be recordeds This reduces the runtime memory usage,

e« 0 = do not save any datas thus the same effact as toggle
1D,
« N = save up to n data items for each keypoint,
» =n = save all data,
- INT {optional)s this parameter altlow the user o save on 2

file (FKPSM) summary information at specified interval
{mnillisecs)s This file will b2 used by the summary reports
ganerator.

« N = dump summaries every n millisecondss
« =n = 40 not dump summaries,

- ST (optionall)s the section number Is an integer {(with up
to four digits) which may be 2qual to any of the section
numbers defined in the keypoint dascription fTile.

. If no traca Is salecteds this parameter is ignored,

. If spacified with a value of 9999 all sections will
be printed,

Control) Data Private



9=-30
Parformance Raporting Faclility ERS
24 Febh B4
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Fe5e3 PROGRAM COMNMTROL PARAMETERS

FeTe3 PRNGRAM CONTROL PARAMETERS

The data redustion program has been provided with seaveral progran
control togglas, These toggles willd deactivate parts of the
outoyt 1 ¥ selected, ' :

By default 2l different outputs are printed; if any one toggle

is sety» it desalects the corresponding output, The following is
a brisf descrliption of these toggles?

A»B»lt deselect processing of system» product sets or user
kaypolints respectively,

D1 dasalacts the dste outouts This gonsists of statisties for
the data values (if any) gatherad by kevpoint number,

2] desalects non fatsl error m2s5s5ages.

Hs doseliects all histograms output {(thus It implias Ly N and X
alsol.

J3 daselects task statistics.,
K3 duselects task keypoint description.

Ls desalects {Last) histograms For freaguency of calls for 3
spepglific keypoint.,

N3 daselects {Next) histogram for freaquency of a specific
keypoint, "

R desalects the repoart Information which includes: LPU useges
pane fault statisticsy peripherals device usage and summary
histoarams for each histogram type.

53 deselects summary output. This fs & summary of every
sagtion of the operating system,

T desaltects the trace dump for every keyponinte

Xt desalects {(entry/exit) histograms Ffor averapge antry/exit
times of selected procedures,

If atil toggles are selecteds only one page of output will be
ganarated, This consists of a vary concise summary including:
2lapsed times total number of keypointsy overall freaquencys run
numbars kevpoint counts for every sections etc.
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9+5.4 KPRED RUN PROCEDURES

An SES procedure Is oprovided to run KPRED. The foliowing
describas the proc in details,

Any of the parameters defined in the 35ES modules JOBPARM msy be
useds These Include JOBTLy JOBFL, JOBCIN» JOBPRy JOBUNs  JUPRPWS
JOBFMLYs JORCNs JOBPN» LOCAL, BATCHN» BATCHs DEFERs NODAYF
DAYFILEs AND DF, {S5ee 3ES Procadure dWriter's Guides Appendix A)

TPF If the preprocessad data Is on tapes TPF i3 used to
specify the VSN{s) of the tapel{s) on which the data Is
found., 1If the VY5N{s) have {2ading Os the VSN must bhe
enclosed In single quote marks. If the data Is spraad
across more then one reels the Jist of VSNs wmust bhe
enclosad in parenthesis. Up to 10 reels of tape may be
specifieds Tapes must be labeled.

Example TPE={'{{{0123',1234%55) Default none,

NTF If the preprocessed data i3s3 on mass storages OTF
spaclifies the file name In which the data is stored. If
DYIF Is not founds KPRED runs KPPRE to create one, The
file may be local, direct access» or even indirect
agcess although the 1last alternative is usually
impractical.,

Examplie OTF=DATAFL Default DATAFL.,
DSF This parameter specifies the file where the keypoint
descriptors are found. This i3 an output from KPPRE.

Examplia DSF=DESCFL Default nones
required parameter.

DOF This parameter alinuws speclification of an input ¥ile for
raducing the processing during data statistics analysis.
The file format iss
Class Keypoint D (for delzste)
this means the data fiald witl not b2 ragorded for that
keaypoint,

Example DOF=DELDT Default DATDEF,
ROF This parameter specifias the Ifn of the KPRED output

giizgia ROF=0UT Default OKPRED,
NGF This paremeter specifies the (1fn of the KPRED debug

;;;;;!a DGF=DEBUG Default DBGF.
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2MF This parameter allows specification of the XPREID summary
file,
cxample SMF=SIUMMARY Default SMYF.

6L This paranmeter 21lows setting of various vprogran
toggless The permitted togales are ABCDEJKLNRSTX.
Example TGL=RCX Default CLNT,

TIT This parém@ter allows specifying a titie of up to 4¢C
characters.,

Example TIT=!'PHF RUN FOR FMY Deafault PMF RUN.,

RNO This parameter allows specifying a run number (mex of ¢
digits)e
Example RNO=1 Default 99,

34¢ This parametar allows specifving the starting keypoint
class for processinge
Fxample SKL=13 Default ¢,

MER This parameter spacifises the number of errors to print,
If the nunber of errors exceads this number processing
sontinues but the remaining errors sras not printed,
Example MER=5D0 Default 1000

MDT This parameter specifies the waximum number of datsa
valugs to save per keypoint.

Example ﬂDT=2§k Default 100.

INT This parameter allows the summary data to be dumped at
some specified Interyatl {in milliseconds). Howevar, the
follow on program for formatting the output has not been
written vaot, Therefor2, do not use this parameter,
example INT=100C Default =-1»

{ignore intervall,.
5CT This parameter allows spaecification of which section

numbar to print. This parameter works In concordance
#ith the program toggle T {(tragce)s. This would be wused
i¥ only one section of keypoints {iee.s 1500~-15540) is of
interest (if the number is not the start of a section,
modulo 58 division will be done such that for instance
152% would print the kaypoints 1500-1549),

Eyampple 5CT=1500 Default 9%59%,

{all sections).
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S5KP Humber of keypoints to skip at the baginning of the raw
keypoint file (LTF or TPF),

Exampie SKP=100D Default £,

MKP Aaximum number of keypolints to process from DTF,

Exampie MKP=2000 Default $66GGGGG

10 This parameter allows specification of the UN of the
workspace containing certain filzes, This alloxws =
single copy of these files to exist, simplifving
procedures when they are updateds The files accessed
using the ID parameter are DDFs DTF and [SF,

Examplae ID=KEYPERF Default user's
own UN,

Lia Name of flle where the obJect code for XKPRED Is found.
Ardinarily this parametar is obtained from the 'toollib?
parameter in the usert's PROFILE, This parameter would
ordinarity bz used for testing a new version of the
preprocassors or Tor use of a spaaia!ly modifiad version
of the preprocessor.,

Example LIB=MYLIB Default XULIR,

LIAUN Usar number whera file spacified hy LIB (above) resides.

Ordinarily this parameter
in the userts PROFILE.

parameter
Exemple LIBUN=UN12

is obtained from the 'tooclact?

Default KEYPERF.

Some examples of how to invoke the KPPRE procedure follows

SES.KPRED DIF=DS¥1 DTF=KPTDFL

SESWKPRED TPF=ABCO01 DSF=DSF1 &
RND=131282 MKP=3(00

This call will reduce all the
keypoints on file KPTDFL and the
output will be found on file
DKPRED. The toggles setting
are! no usar kpt.s no trace and
antry/exit histogram only.

This c¢all reduses the keypoints
which are on tape ABCO01, witl
have a run number such as the
date 13 Dec 1982» and wiil
raducs only the Ffitst 3000

keypoints, ‘
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10.0 KEYPOINT CALL AMALYSIS TOOL

10,0 KEZY20INI _CALL _ANALYSIS_IDDL

Tha Call Anslysis progrem is a method of obtaining statisticel
data about oprogram dynamics from the keypoints collected using
the Paerformance Monitoring Facility (PMF)s, The data is used to
r2aconstruct the calls made by the varlous procedurss which have
had keypoints insarted at their santry and exit points. The
analysis will oniy work if the programs being analyzed are
aritten in a structured manner such as Is obtained from languages
fika CYBIL or PASCAL. It will also work for any other programs
which usa the discipline of performing in a biock type of
structure, Branching around entrys or exits with keypoints will
substantlialtly reduce the accuracy of the analysis. The £l
analysis program requlres that at 2 sainimum all task switching by
the operating system must be keypointed.
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1C.0 KEYPOINT CALL ANALYSIS TooL
10.1 DESCRIPTION OF FILES USED
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1.1 DESCRIPIION_OF_EILES_USED

There are five files associated with a run oFf CALL AN, Three of
thes2 are input filessy the othar two are outout files,

PARMFL is the file conteining the parameterss, In the current
version of CALLAMN there Is only one parameter which is
racognized, This parameter altlows the run to ba terminated
without running until an end of flle Is encountered on the
xaypoint files The format of this parameter Is?

RECDRDS = nnnnnn

MRECORDS™ should be left Jjustified, The "=" muyst have a space on
gither sides nnnnnn is a decimal onumber indicating how wmany
keypnints to process. CALLAN does not begin counting records
until after the flirst entrance to a task Is encountered, Thus»
the keypoint fila will read from 1 to severai hundred keypoints
more than the amount indicated by this parameter. CALLAN will}
stop reading the keypoint fite when an and of flile Is encountered
or the count is axceedzads whichever comes first, The running
time go2s up very rapidly as the size of tha tree increasess The
first keypoints on the file are orocessed In about 1 mszc per
ragcord on zn S2Z whereas after 225009 records have ba2n rsady the
average time Is around 35 msecs par keypoint. The file on which
these measurements were taken contalned some Irregularities which
may account for thils tremendous Increase Iin running time, The
algorithm wused should not be that sensitive to file sizes and =
proper keypoint file may run much faster. This will be
determinaed whan more keypolint Files bacome available., The memory
raaylrements also increase with file sizes At the beginning the
analyzer will run in about 60K., By th2 end of the file used in
the messuramentsy with 333000 keypointss the memory requlrements
ingreasad to 274K, For fTiles with th2a irregularities in the file
usads this memory increase is not surorising. In a oproper fils
the memory requirements should he consliderably less.

DESCZFL is the Pile containing the keypoint descriptors. It is
the first 1ogical record of tha output file of the keypoint
pra=processore Three categories of keypolints are recognizeds the
op2rating system kaypoints from classes 2 and 3» the product set
keypoints from classes 8 and 9» and the user ka2ypoints from
gclassas 12 and 13, Within esach of these categoriesy if 2
descriotor appears more than onces the descriptor for the last
antry kaypoint on the file is used, Thusy if there 1Is 1
dasgriptor for a kaypoint in both entry and exit classess the 2,
3y or 12 dascriptors will be useds The same kaypoint number may
be usead in each of the 3 gcategorias. Thet Iss there may be three
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keypoint 750Gs» Por instznces on2 in the operating systems one in
the product sets and one2 in the user keypoints.

DATAFL contains the keypoints which are to be analyzeds It is
ohtained from the second logical racord of the output Ffile fronm
the keypoint pre-processors. [Only keypoints of classes 2y3s8s8512
and 13 are usad by CALLAN. Any other keypoints are ignored, A1}
keypointss wup to0o the point of antry to the first task on ths
kaypoint file are also ignored,

REPORT is the file contalning the summarized data for the
keypoint analysis., The first lins Indlcstes the amount of time
that was monitored, The statistical data is broken down inteo
raports for each task found on the kaypoint file, The first 1ine
of the task Is a report on the task Itsetfs It is currently all
U5 but will a2ventuually be used to hold task ratated information.
Following this is the report on the keypoints in ascending order.

TAPE1 is a File containing supplementary Informatlion about the
keypaint Pile. It is primariily a debugging files but If may also
ha used to deaduce information about the keypoint file, This flle
is written during the ansiysis phases so that {f the progran
abortss the data on this filla2 can lead to an approximate point
whera the Jdifficulty lies,
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The call analyzer separates the keypoints such that statistics
are kept for e2ach task. Each task Is reported by the number
found in the 4001 keypoint, This kaypoint gives the task id of
the task being dispatched on exit from NDS/IVE monitor.,

The data presented in the report is the summary of procedurse
characteristics in a dynsmic snvironment, During the sanslysis
phase of the £atll Analyzers each keypoint is constructed in its
rightful place in the hisrarchy of a trees w#with ajl keypoints
having a common vparent beling linked together in one brsench.
Parant in the sensa used hers §is the fterm for the situstion shere
theres has been an entry kaypoint 2xecuteds but the subsequent
2xit has not vyet baen exscutads ITf an axit keypoint were to be
losty the keypoint would remain as an ancestor of 21} tha rest of
the Xaypolnts in tha task. A segparate tree is maintained for
pach task on tha keypoint file, The same keypoint may occur at
many levels of the trees It may appear as a <c¢hild of Iltself.,
This would be the case of racursive calls, It eliso occurs in
some cases whers the execution is forced by an interrupt or trap
machanism, It could also occur as the result of a2 lost kzypoint.

In any case2s the date for all opcurrencas of a gliven ksaypoint
within a task are gathered into one set of summary statistics,
The data regarding 2ach of the keypointts immediate children are
also gathereds In the case of a childs, only the statistics which
ralata nt the particular parent are reported, For instance, if
keypoint 750 is calied 10 times by 3 different parentss the times
and number of times called as a child is reported in the context
of 1Its realationship with its immediate parent. But when the
statistics of 750 as a parent are reportedy, all instances of its
ysaga are reoorted,

It «it} be Instructive to describe tha method by which the dsta
is analyzed, To reconstruct the environment in which the
procadures existed when the keypoints were generateds a stack is
maintained for each tasks. Hhen an entry kevpoint Is encounterads
the xeypoint Is antered on the stack, To allow the sam2 keypoint
nunber to be usad for operating system» product sets and user
xaypointss, the keypoint is5 concatenated with 1 2 or 3
raspactivalys, When an exit keypolint is encountered it should be
the same as the bottom keypoint on the stack for properly
strusctured proceduras. At the time of entry on the stack
nacessary data Is stored In a orocedure record. When tha exit is
encounterad, the CP time and rzal time are determined for the
orocedur2a 1is calculated and stor2d in thg procedure record, If
an improndar exit Is eccounteareds due to Improper keaypoint
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discipline or because of lost keypolnts, the stack 1Is searched
bhackward to find 2 matching entry somewhears in the stacks, If an
gntry is founds, the kaypoints between the current position and
the match are discardeds This 2xplains why the two counts on the
raport are2 sometimes different. "Count®” is incremented e2ach time
an 2nfry kaypoint is enterad on tha stack, "Walid count®™ is only
incramentad when a proper 2xit is Ffound, The difference Dbdatwsen
these tun Is the number of keypoints that were dlscarded plus the
numbar of keypoints that were outstanding ot the and of the run.
The kaypoints outstanding at the end of the run may bhe found near
the snd of TAPEL under the heading 'summary of stack index?,.

As 2ach keypoint is entersd, it is inserted into a linked list of
procedure records. For each procedure records the 1linkage is
such that the parent and a1l chitdren of the procedure may be
determined, The procedure records are maintalned such that if
the prosedure is c¢alied by more than 1 oparent then a new
procedure record is allocated, In this way statistics may be
gathered for each procedure In its role as a child of different
parants, A page fault keypoint has the pdage fault charged to
its parant, The time statistics are accumulated only where
keypnints bhave a valid exit. Howevers all page faults are
recordeds, so0 that a page fault will show up for a procedurs call
aven if 1t Is subssequently discardad,
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10.3 DPERATIONAL_PROCEDURES
104341 INSTALLATION

To Install this program three files are nsedadt PEFPL, XULIB and
DMFPLIR, To compilza and save the binaries of the call analysis
program typal

SES.PMFINST CALLAN COMBINE PRINT

10.3.2 3ES PROICEDURE

An SES procadure is provided in order to run the c¢afl analysis
program, Following is the description of alil the proc
parametars.

Any of tha parsmeters defined in the 3ES module JOBPARM wmay bhe
usad, Thase include JO8TL, JOBFL, JOBCN» JOBPRs JOBUN, JDBPUH,
JOBFMLY, JTIBCNs  JOBPNs LOCALs  BATCHN» BATCH, DEFERs  NODAYFES
DAYFILEs AND DF. {See SES Procedurs Wrliter?!s Guides Appendix A)

TPF Tape number or numbhears ¢ontaining preprogessed
kevpointse If the VSN has leading zeros the VSN must be
anclosad in string gquotes ('), If tha file is =2
multi-reel tapes then the list of tapes must be enclosed
in parenthesisas
Example TPF={1000123',5432190) Dafault noney

one of TPF and DTF
must be specified.

DTF Disk fitle contalning the preprocessed kKeypoints.,
Examplae DTF=DTF1 Default none

ona of TPF and DTF

must be specified.

NS FE Fila on which the kaypoint descriptors reside,
Example DSF=DSF1 Default noney
required parameter,

REPORT Parmanent file name for the report flle,

TAPEL Parmanent Tile name for the debugging file.
Zxample TAPE1=DER1 Default TAPEL,
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10.0 KEYPDINMT CALL AWALYSIS TOOL
10.3.2 SES PROCEDURE

aoma o - - B T -

FIRST

ID

COMMENT

PRINT

NOEXIT

TOTAL

HZWSORT

STR

The following

Hame of permanent Tlle where intermediate sort dats Is
stored,

Example FIRST=INTERM Default FIRST.

If the the preprocessed keypoint data Fflie is In another
user's araa this paramater must be soacified,

Example ID=PM72 Default KEYPERF,

A title for e2ach page on the report
using this perameter, Thas comment
charactaers 1ong. The string is
quotes (1),

specifiad
he up to 50
in single

may be
may
enclosed

Dispos2 a ¢opy of the report to thse printer.,
No E£XIT card inserted in the Jjob stream.
If you wish to process

the number of
RECORDS=nnnnnn,

less than the entlre Ffile specify
regords  you wish to Process as

?racess entire file without ragard to task boundaries,

to obtain a report sorted in
anocther order without running the analysis phase of the
cal) analysis {(the time consuming part)., Use ity coding
the same parameters as you used for the original run,

This k=azywsord stlows vyou

This parameter allons skipping the preprocessed
file untit & pgiven class and ka2ypoint is found,
Example STR=112 4004,

input

This parameter allows termination of the call
ryn when 3 given class and keypoint are
oreprocessed keypoint filea,

Example STP=713 40047,

analysis
found on the

are the allowable parameters for the SORTKEY list.,

They must be sncinsed within parenthesise.

SORTKEY This is the keyword for the various sort options, The
SORTKEY options appear balow,
KEYPNT Report 1Is 1In increasing values of keypoints sand

elass (A1) keypoints for a given class come first).
Example SORTKEY={KZYPNT),
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10:3.2 S5ES PROCEDURE
COFUNCT Report is iIn incrzasing values of the 2 letter

sactjon nama, {The 2 lettars Iin the third coluan
of the report)

COUNT Report is in dincreasing valuyes of the count of
gentriass to the kaypolnt

YEODUNT Report is sorted in increasing value of maetched
exit count for the kaypoints

CPTINE Raport is SGrt@d on increasing valuas of C? time iﬁ
the procadure.

AVCP Report Is sorted on increasling values of average CP
tima (CPTIME/MATCHED CDUNT)

RLTIME Report Is sorted in increasing vatues of Real time

AVRT Report is sorted in lincreasing order of aversage

ra2al tipe in the prosadure

copT Report is sorted in ordar of incressing values of
Child CP time

PAGES Raport i1s sorted in order of increasingo number of
page faults, :

LPAGES keport 1is sorted In order of Ingreasing number of

‘ Chiltd page Taults,

DESCR Report is sorted with descriptions in alphanumeric
orders ‘

CHKYPT The c¢hildran of e2ach parent are sorted keypoint
order.

CHEPTM Tha children of each parent are sorted In order of

incraasing CP time.

Any of the S0ORTKEY parameters may be sorted in decreasing order
by prefixing the appropriate parameter with the letter D, For
instancas to sort such that the highest CP time is printed first,
use SORTKEY=DOCPTIME.

The ordar in which the SORTKEY oparameters appoear In the list
datarmines which key is most significant.,. €0
SORTKEY=(DLPTINMESDRLTIMSKEYPNT»OCHCPT) #idt sort first on (PTIME
{highast first) then on rea2al time(descending)» then on
keypoint{ascending) and finally on child CP timel{descending). It
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10+3.2 SES PROCEDURE

Is suggested that when seorting in orders other thasn Kkeypnts at
f2ast one oF the minor kays should ba KEYPNT, In order to have
ali the data concerning 2 kevpoint to appesr In the same psrt of
the reporta.

If you s#ant {o sort on any other Pield that appears on the report
all that is required is to define a field and a key in this proc.
To find the column number uwhers the fieid appearss attach the
file determinad by the FIRST parameter In a previous run. This
file may be Inspacted with an editors keeping In mind that the
{fine fength is about 300 ascii characters. Determine the column
in which the desired sort parametar liesy and modify the NGTE
lines dafining fialds and keys for S0ORP accordingly.

If you inspect this proc you will se2e that the file named by the
FIRST oparameter is saved as a8 direct asccess fTilazs The first
srograms CALLAN uses th2 bulk of the processing time, s0
different sort options may b2 obtained very cheasply by starting
the program Wwith the COMBINE programes This flle is used by the
NEWSORT option to allow 2 report sorted In some other order. Any
numbar of reports may be generated by running KPTRUN with the
NEWSAORT parameter and using the proper copy of the FIRST file,

10343 RUNNING CALL ANALYSIS

The PRIC 'KPTRUN' wuses the flies YALLAN'S produced by the
TINSTALLY PROC. KPTRUN has 3 parameterss The flrst parameter is
th2 name of the direct sccess Tila containing the output from the
keypolint pre-processor. The default name is KPTDFL but anv PFN
may be wused by specifying parameter 1, This file is assumed to
contain 2 logical recordse The flrst record 1Is the keypoint
descriptorss The sacond racord is the keypoint data flle,

The second parameter is the number of keypoints to be processed.
The default s 50000. If 'CALLANY s run wuithout wusing this
PROCY ther2 is an internal Jimit of 3046000 recordse CALLAN reads
the value from a file named PARMFL., Currentiys 'RECORDS =' s
the only parameter recognized on PARMFL, Please note the t=1
sign must be surrounded by spacas, Tha2 wmain consideration in
selecting the number of records to process is the running time,
While at this point we hsve timings only from one runs thess show
that to orocess the first 10000 records takes a llittle less than
25 sacondss the last 10000 ra2cords on a 225000 record file tsake
almost 400 seconds., This file had a number of irregularities
which may be the cause of this Jlarge Increase In running times
but stitl the running time |Is eaxpacted to increass as the
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10.40 KEYPOINT CALL ANALYSIS TOOL
10.3.3 RUNNING CALL ANALYSIS

— - o -~ -

complexity of the call psths ingraeasas., The memory reguirements
also increase dramatically as the number of records increases.
To run the 225000 record file which was used for debugging»s 274K
octal was required. Much of this was probably due to the
irreqgularities in the Pila.s Stills runs of 100000 records or so
are porobehbly the most cost-effactive. ~

The third parameter is the name of the permanent flle where the
supp l emantary information concerning the run is storad., Most of
this information is for debuggings but it Is aiso useful to igarn
about the general structure of the file., This File may get teo be
ovar 1000 prus sand is generally Inspectad at the terminals as
there are many dines of output (17000 or more on a 1arge kevpoint
fi’ﬁ?c
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11lei KEYPOINT QUERY FILE ANALYZER (KPQRY)

11.0 KZYPOINT QUEZRY EILE_ANALYZZR_(KPORY)

The keypoint query file analyzer {KPQRY) is a tool designed to
assist in Investigating the contents of large keypolint files.,
This is us2fy}l for dehugging and for determining the
charascteristics of keypnint coilection data., It has proved to be
us2ful in discovaring unexpected and unusual segquences of
keyponints znd in tracing abnormalities In the date fitlae, It is
dasigned to handle agny type of keypoint File but is currently
restrictad to hardware collected kavooints and to the output fron
the Keypoint Pre=processor.

This pragram Is not a complete or formal implementation of an

investipgative facility but rather was developed as a debugging
tool,
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1i.0 KEYPOINT QUERY FILE ANALYZER {(KPQRY)
11.1 KPQARY GENERAL DESCRIPTION

- - - - o - - — - -

11.1 KPQRY_GENERAL_DESCRIPTION

The KPORY program reads the keypoint Ffile and e2xtracts pertinent
information according to the input-query parameters givene The
first line of Input specifles the type of Fflle being analyzed.
aAddition osrameter Jlines are glven in the form of 2 small query
fanguages No attempt has beesn made to make this 1anguage
ggt"ik@.

The imopiamentation of ths program has baen done In such 3 wWay as
to make the addition of other types of geuries easy #ithout
disturbing ths main logic of the »nrogram and without extensive
changes to other areas of the programs A1l that Is required 1is
to add the new mnemonic to a8 {ASE statem2nt and than to 2dd the
condition processor in the body of the statement.

KPQRY reads and analyzes all query directives and then evaluates
thase diractives Ffor each keypoint antry. The guery mnsmonic
determines which fieldi{s) of the keaypolnt wentry are to be
progesseds The grammar specification is right-recursive allowing
the <axplistd of the query to ba repeated as many times as can
fit intn an input {in=s,

Ine or more spaces must separate 2ach token of the query line,

Bacursion Is not allowad for binary gquerlies such 3s c¢cless snd
taypnint number,
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110 KEYPOINT QUERY FILE ANALYZER (KPQRY)
11.1.1 QUERY LANGUAGE GRAMMAR DEFINITION

-

o

11e1+41 QUERY LANGUAGE GRAMMAR DEFINITION

<query> = <mned> § <mne> <list>

Klist> = <listd> <explist> | <unopd> NAME 1 <unop> NUM
Kexplist> = <binopd> Iistd> | null

<unop> = - } nuil

<binop> = + | *

<mne> = {LS% {class number)
KPN {(kaypoint number)
DATA {data content)
CLKP (keypoint class end numbear)
CLOT {(kevpoint class and data content)
ENEX {entry/exit matching)
BOYF {buffer overflow)
CNT {count occurences)
TINT {(time interval betwes2n Jdumps)
TIM (tima interval)

NAME = Jjob names commands e2tc.

NiIM = nlasss keypoint numbers, task ids atc.

[}

not
+ = or

* = gnd
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11.1.2 QUERY EXAMPLES

11e1.2 QUERY EXAMPLES

HARD

SLSS -3 F = k =5
This reqguast #ill print all occurences of classes other than 3»
4y and 5 from a hardware collection keypoint flile,

PRE

CLKP 2 ¥ 1105
This reauast #ill print all exemplas of the keypoint with elass =
2 and ka2ypoint id = 1106 From a pre-processed keypoint fitle,

SIH

BOVF

This reguest would output all occurences of huffer overflow fror
a hardwar2 collected file,

PRE

TIM 1234 % 5673

This requast would print all kaypoints in tha time interval from
1234 to 5578 microseconds in a pre—processed Kkeypoint file.,
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11.0 KEYPOINT QUERY FILE ANALYZER (KPORY)
11.2 QUTPUT REPORTS

- ——— - — - - o - - ) — end - -

11.2 QUIRUI_RZPORIS

HARD

TIM 123% * 5000

DVFL ME CLASS KPHN DATALLS) DATAL13)
3 289 0 ¢
2 4004 400 1G24
Fa 1617 0 ¢
3 1617 0 o
2 1647 0 0
3 1647 0 2
2 1617 0 o
3 1617 0 ¢
2 1617 0 O
3 1617 o o
2 1617 ¢ ¢
3 1617 0 Y
2 1617 0 G
3 1617 ] O
2 1617 0 0
3 1617 0 O
3 4004 80 128
3 250 0 ¢
2 283 0 Y
2 119 10 16
2 199 19 16
2 171 id 16
3 171 0 9
2 1729 4] 'y
3 119 0 o
2 112 13 15
2 199 19 1%
2 101 1@ 16
2 157 65 101
2 1565 10 16
3 165 0 ¢
3 157 0 ¢
3 101 0 ¢
3 199 0 0
3 112 0 0
3 2R3 0 0
2 850 0 o
2 1622 O G
2 276 0 (4]
3 276 Y &
2 276 O ¢

OCCURRENCES 41
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11,0 KEYPOINT QUERY FILE ANALYZER (KPQRY)
11.3 DOPERATIONAL PROCEDURES

il.3 DPEZRATIIONAL_RROCEDURES
11e3.1 INSTALLATION

To install this program thres flles are neededt! PMFPL, XULIB and
PMFPLIA, To ocompile and save the bingry of the guery progran
typai

SESPHFINST KPQRY

11.3,2 HOW TO RUN KPQRY

The KPQRY program may be run by the following control card calils
XKPORYs inputs»cutoutsbinfite,

wharat input - contains the query directives
output =~ contains the output report
binflle = gcontalns the bdinary kKeypoint flle.

11343 SE5 PROCEDURE

An SES porocedure called KPRQRY is available %to run the query
processor elther 1locally or as a batch jobe The parameters for
this proc are given belox.

any of tha parameters defined in the SES modulez JOBPARM may be
used. These inctlude JOBTL, JOBFL» JOBCN» JOBPRs JOBUN» JOBPW,
JUOBFMLYs JNBIN, JOBPN»s LDCALs BATCHN, BATCHs DEFERs NOLAYF,
DAYFILEs AND DF, ({S5ee2 SES Procedure Wrlter?'s Guldes Appendix A)

DTF If the raw data or preprocessed keypoints is on mass
storages DTF specifies the fila name in uwhich the datsa
Is stored, The file may be locals direct accesss or
ayen indirect sccess although the last slternative is
usually impractical,
Example DTF=DATAFL Default DATAFL,
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11.0 KEYPOINT QUERY FILE ANALYZER {(KPRQARY)
11,3.3 3585 PROCEDURE
TPF Tape numbar or nurbers containing the rew dete or

preprocessed keypoints., If the VSN has leading z2eros
the VSN must be enclosad in string quotes {1}, If the
Flle is a multi-reel tapes then the list of tapes must
ha enclosed In parenthesis.,

Example TPF={'000123%,543210) Default none.
IF This specifies the input parameter flile where the KPARY
directivas ere2 found,
Examp le IF=PARMN Default nones
‘ {interactive input).
arF This specifies tha file on whigh the output #will be
written, :
fwampie OF=0UT Default nones

{interactive output).

LIR Name of file where tha object code for XKPQRY is found,
Irdinarily this parameter is obhtained from the 'tooilib?
parameter in the user's PROFILE. This parameter would
ordinarily be wused for testing a new version of the
preprocessors or for use of a specially modified version
2% the preprocessor.

Example LIB=MYLIR Dafault XULIB,

LIBN dsar number where file spacified by LIB {above) resides,
OArdinarily this parameter Is obtainad from the ?'toolact?
oarameter In the usar?s PROFILE.
fxample LIBUN=UN12 Defaullt KEYPERF,

Some examplies of how to Invoke the KPPRE procedure follows
SESKPQARY DTF=KPTS This will enable the user tc¢ run
the quary Wwith interactive

input/outputs Howevers only one
gquary per run Is permitted.
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12,0 PMF COUNTER {(R£Gs 22) STATISTICS (KPCNT)

12.0 PME_COUNIER_(BEGa_22) SIAIISIICS. (KBCNI)

The PHF gounters ra2port has bdean ramoved from the dats reduction
program XPEED for modularity of processing and to a2lleviate the
data reduction program from this burdan,
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1240 PMF COUNTER [REG. 22) STATISTICS (XPONT)

U S > ST A ST A - -~ 5 —— - — - -

1201 KPCNT GEMEZRAL _DESCRIPTION

The osrogram reads in the Regs 22 from the data collected file and
generate statistics according to machine type and salected
counters.
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12,0 PMF CDUNTER (REG, Z2) STATISTICS (KPCNT)

12,2 STATISTICS OUTPUT

- -

- - - -

202 SIATLLSTICS QUIPUT

P - PHMF fountar Statistics

Statistics according to tha PHF rag.

set-up ara availakia,

Unless the counter options are explicitliy changed in the dats

collzctions they includes
elapsed time

cache hit ratio

CP Monitor Mode

MIPS rate

avarage time Iin Monitor Modes

. o * 8 4 & &

nunbar of instructions axacutad

numnher of Instructions per return statement,

These staktlistics are derived exsclusivaly by ths contant of PHF

Raglister 22,
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124241 DUTPUT REPORT
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124241 OJUTPUT REPORT

PERFORMANCE MONITORING

52 SVL PWNF

RUN» K3099

FACILITY == STATUS, CONTROL AND COUNTERS

PMF-0P=IN=-PROCESS ¢ STOP-DETECTED~-KP-CLASS 1 STOP-DETECTED~COUNTER-OVERFLOW 0 KP=-TIMER-CARRY-NUT 0

PMF=KP=RENIEST 1 START-ON-KP-CLASS 1 STOP=-ON-KP=-CLASS 1

START-KP-CLASS 15 STOP-KP-CLASS 13
STOP=-UN-COUNTER-OVERFLOY-DESIGNATOR

PROCESSOR-INSTRUCTION-ARGUMENT 004 PROCCSSOR-INSTRUCTION-MASK 377

SELECT=AD-AND=B( AG=-INPUT-SELECTOR
SELECT-AL-AND=-31 O Al=-INPUT=-SELECTOR
SELECT-A2-AND-B2 O AZ=-INPUT-SELECTOR

s B

BO~INPUT-SELECTOR 13
B1~INPUT-SELECTOR 12
82-INPUT-SELECTOR 3

SELECT=-A3-AND=-B3 1 A3-INPUT-SELECTOR 156 B3-INPUT-SELECTOR 20

COUNTER-AQ 47115339 CM READ{OPEZRND WITH CACHE
COUNTER=-AL 3285315 CM READIDPRND WITH CALHE MISS)
COUNTER=-AZ 1531 PAGE TABLE SEARCH WITHOUT FIND

COUNTER=-AZ 11123474 CY180 MONITOR MODE

INSTR, EXEQUTED = G3766928
CACHE HIT RATIN = G3,481%
CPY MONITAR MODE = 205187
MIPS RATE = 1.730
NOJINSTRS /RETURN = 1384359

830 Q3766828 INSTRUCTINON COMPLETE

31 677608 SELECTED INSTRUCTINN £n0MpL
B2 230756 CM READ FOR SEGMENT TARLE

B33 54212534 ONgE MICROSECOND
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12.0 PMF COUNTER {(REG. 22) STATISTICS (XPCAT)
12.3 DPERATIONAL PROCEDURES

1243 DRERATILNAL_PROCEDURED
1231 INSTALLATION

To install this orogram three Ffiles are neededs PHMFPL, XULIB and
PHFPLIRE, To gcompile and save th2 binary of the pmf counters
program types

SESPMFINST KPCNT

124342 H0OW TC RUN KPCNT

To run the KPCNT programs
XKPCNTsoutputsentfl,

wharet output = contains the statistics printout
entfl - conteins the last record of the dats coliection
file,

12.343 SES PROCEDURE

A SES procedure called KPONT is availabie to run this programs.
It witd aytomatically extract the counter record from the data
collaction file., The proctile wil]l anable the user to run the
program locally or submit a batch job. The following parameters
are available,

Any of the parameters defined in the 53 module JOBPARM mey bs
used, These include JOBTL, JOBFLs JOBCNy JOBPRy» JOBUN, JOBPU
JOBFMLY, JOBCN, JOBPNs LOCALs BATCHNs BATCH» DEFER, NODAYF»
DAYFILEs AND DF, {(See SES Procedure Writer's Guldes Appandix A)

DTF If the raw keypoint data 1Is on mass storages DTF
specifies the fil2 name in which the data is stored.
The fllg may be Ipncaly direct accesss or aven indiresct
ageess although the {ast alternative is uysually
impractical,
Zxample DTF=DATAFL Default DATAFL.
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12.3.3 SES PROCEDURE
TPF Tape number or nuymbars containing praprocessad

kavpoints, If the VSN has leading zeros tha VSN must be
enciosad in string gquotes {1'), If the file is 3
multi-reel tapes then the list of tapes must be ancliosad
in pareanthasis.,
Txample TPF=(1000123%,543210) Dafault nones
ons of TPF and DTF
must be specified,

CNF This file will contain the counter statistics.,
Zxampia CNF=0KPONT Dafault DKPLNT,.

TIT This parameter 2llows speclfying a titlte of up to 4C
characters.
Exampie TIT='PHMF RUN FIR FMy? Defagult PHF RUH.

Lin Hame of file where tha object code Por XKPCHT is found,

Ordinarily this parameter Is obtained from the 'toolilib?
parameter in tha usar's PROFILE. This parameter would
srdinarily be used for testing a new verslion of the
preprocessors or for use of a specially modified version
of the preprocessor.

Zxample LIB=MYLIR Default XULIB,

LIBUN Usar numbsar where Tile spacified by LIB {(above) resides,
Ordinarily this paramater is obtainad from the 'tcoolact!
pargmeter In the userts PROFILE.

Exampla LIRUN=UNL2 Default KEYPERF,

Folibwing are some examples of how to invoke KPONTS

SESKPINT DTF=DATAFL This cald will get file DATAFL,
genarate the statistics and
disposa the output to the
printar.,

SES«KPCMT TPRPF=ABLOO1 This c¢all =ill submit s job to
raquest tape ABCOOls generate
the statistics and dispose the
output to the printer,
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13.0 STATISTICS FACILITY

13.0 JIATISIICS EACILITY

To ba supplied,
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Al.U APPENDIX 4 == SVL USAGE

B A - O A 7. S 0 - - B e -

Al.0 APREMQIX_A_==_SYL USAGE

The master account for PRF utilitias at Sunnyvale is KEIYPERF.
SE% procedures descrlibed in this documentation may be run by
typing SES»KEYPERFL.utility name or by putting KEYPERF into the
search path in wour PROFILE, {ZL procs may be gbtagined by
ACQUIRESPROCFIL/UN=KEYPERF and then running these procs s
dasor ibed,

In order to run PHF data collection on SN1D1 and 3SN1{2s PMF must
ha invoked Ffrom the console under D0IS prioer to running the Job to
ha monitoreds, The sequence to 4o this is as followuss

XaDIS

SUNIKEYPERF)

GETI{PHF)
PHFLTY=COLLECT» TP =ysn)
DRrROP,

Data coliesction Is actually iInfitliated by the first class 15
kaypoint ancountered by the PHF hardware and stopped by the
secongd one., If» for some reasons the collection does not stops
it may be terminated by

CFEDy JsnaSTOP
or as a last resort hy

DROPsJsNa
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310 APPENDIX P == COLLECTICN RUN

B8l.0 AZRENQIX 3 == COLLECTIQH_RUN

This 2xamplie shows how to start and stop 48 k=ypoint collection

ruant
SESLPHMF TY=LOLLECT
30tKonssomm={253+859515) o

Ja=12,3+8,5»15)
emik

axet 4
H
amik

deaks s

from 170 sides to set up PHF
Ragae22s

from 180 sides to enable
kaypoint collactions

from 18¢ sidey to issue
kpte class 1% to start
colteptions

from 180 sides start benchmarks

from 130 sides whan Dbenchmark
terminateds to stop collections
from 180 side» to deactivate the
kevypoint coltection,
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