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Performance Reporting Facility ERS 
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1.0 PRF DVE: RVI EW 

'ThePerfa rmanee Rapor ting fae II i tv (PRf) is an Integrated 
pertorm~nce reporting package tor NDS/VE. Some portions of PRF 
run on NOS/VE in 180 stlta Mhile the rest of the package 
currently runs in 17Q state under H05/170. PRF is intended to be 
a modular system which can be extended Into a full short and long 
term perform~nc. tracking system. 

The current PRF is based on the PMF hardware option for CY8ER 
190. In the longer term, It wltl accept performance data from 
other sources and maintain 3 performance dateb9se. 
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1.0 PRf aVE RV I EW 
1.1 PMF HARDWAR.E 
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The Performance Monitoring Facility (PMF) Is a CyaeR 180 hardware 
GPtion which provides a set or hardware counters and event 
buffers designed to collect performance data about the system. 
Significant hardware states and/or events may be timed and 
counted throuah PMF counters. Data on software events within 
NOS/\/Eandlts product set ma,Y be obtained by insertingkeypoint 
Instructions in the software which may be collected through the 
PHf keyooint buffers. Because PM~ uses a combination of hardware 
and software monitoring techniques, it is s good example of an 
integrated hybrid performance monitor. 

1.1.1 PMF COUNTERS 

PMF hardware contains eight 32-bit counters which may count 
hardware events and time system st3tes. The list of events and 
states supported is model dependent and there is a se1ection code 
associated with each one. A limited amount of signa' combination 
Is allowed through AlB counter pairings and appropriate control 
qod~s. Event/state selection and signa' combination are 
control.ed through settings in register 22. 

To be supplied. 

1.1.2 K~ypaINT INSTRUCTIONS 

Keypoints are special 180 instructions which place an indication 
of significant software events Into the FIFO burfer In PMf 
hardware or cause a keypoint trap to allow the data to be 
cot'ected by softNare. These Instructions act as NO-OPs to the 
NOS/VE software unless keypoint traps are enabled. In any system 
with the PM~ hardware option, hardware collection rather than 
software collection should be used as there is almost no system 
overhead involved in gathering the performance ~at8. 

Sy conv!ntion, keypolnts are used to mark the entry and exit 
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1.0 P ftF aVE RV lEW 
1.1.2 KEYPOINT INSTRUCTIONS 

points of major OIS and product set routines, to '11g unusual 
events of high importance, and to indicate significant events for 
debugging. This mechanism provides a very low overhead system 
tracing mechanism as Mell as a performance tracking facility. 

1.1.3 P1F KEY?OINT BUFFER 

PMF hIs a circular event buffer used to hold keypoint data fOf 
co"ection along with an associated time stamp. The exact size 
of this buffer is model-dependent as shown below: 

825 16 keypoJnts 
a 16 keypolnts 
855 16 keypoints 
Theta 1024 keypotnts 
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1.0 PRF rnrERVIEW 
1.2 PMF DATA COLLECTION 

PMF counter and keypoint dQt~ may be collected by the CPKPNOS 
pro:~ram on NOS/170. CPKPNOS operates in one of two modes 
depending on whether keypoint coliection is selected or not. If 
keypolnt collection Is not selected, CPKPNOS calls UP e PP 
program (PMF) to initialize counter collection through register 
" and then the PP program drops out. CPKPNDS must then be 
calted UP again when the counters are to be read out. If 
keypaint collection is selected, thB PP program will remain 
resident to continuousl, collect the contents of the keypoint 
buffer as it is being filled. 
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1 • () ? RF 0\1 E R \I If. W 
1.3 PMF DATA REDUCTION 

There are currently two components of PHF data reduction, thE 
Primary Data Reducticn Package and the Ca" Analysis Syste~. The 
Primary Dlta Reduction Pack~ge Is designed to give overview 
information about system behaviour during the keypoint collection 
and the Call Analysis System gives mlcroleve' timing information 
on the operation of procedures "ithln NOS/VE and its product set. 
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2.0 KEYPDINT CONVENTIONS AND GUIDELINES 

The CYBER 180 System Interface Standard (SIS) describes 
conventions for the placement of keypolnts within the DIS and 
product set members. Further documentltlon is found in the 
jatest NOS/VE He'pful Hints document. 
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2.Q KEYPOINT CONVENTIONS AND GUIDELINES 
2.1 KEYPOI~T CLASSES 
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The 180 hardware alloNs 16 keypoint classes and collection of 
kaYDoints is control led by ~ keypoint mask in the task's exchange 
package. Only those keypojnts whose class matches one of the 
c'asses set in the keypolnt mask will be collected by either 
hardware ar softwa,. collection. This aljows the kaypoint 
classes to define a collection hierarchy. The following table 
ShUMS the keypoint class assignments. 

o 
1 

'3 
4 
5 
6 
7 
8 
9 

10 
11-14· 

15 

DIS data 
o I Su nu su a Ie yen t s 
DIS procedure entry 
OIS procedure exit 
iJ IS debu 9 
DIS PAS (Performance Analysis S@vices) 
Product set data 
Product set unusual events 
Product set procedure entry 
Product set procedure exit 
Product set debug 
Reserved for end users 
PMF hardware start/stop control 
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2.0 KEYPOI~T CONVENTIONS AND GUIDELINES 
2.2 KEYPOINT IDfNTIFIERS AND DATA FIELDS 
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Each keypojnt instruction executed which provides data for 
hardware or software keypoint collaction leaves a 32-bit data 
portion in the event in theco'Jection butfer. By convention, 
this is divided into two sections, a 12-bit keypoJnt identifier 
and a -bit data field. The keypoint identifier is used in 
conjunction wIth the keypoint class to determine the actuat event 
which triggered the keypolnt instruction. The data field may be 
used to provide any information of interest associated with the 
keypoint event (e.g. the PTl ordinal of a task being dispatched). 
If twenty bits are not sufficient for the desired jntorm~tion, 
the DATA class allows this to be extended by UP to thlrty-two 
more bits to give a total of fifty-two bits of dat~. The DATA 
class shoutd be used with caution as It may cause keypoJnt 
clustering resulting in an overflow of the 16 event FIFO buffer 
in PMF hardware. Also note that DATA class keypoints are not 
atjoNed in conjunction with UNUSUAL class keypoints. 
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2.0 KEYPOI~T CONVENTIONS AND GUIDELINES 
2.3 eVBIl KEYPOINT INTRINSIC 

24 Feb 84 

eVBIL provide.s an Intrinsic to gen·erate kevpoint Instructions 
dirlctly from CYBll code. This Intrinsic Is usad In conjunction 
with standard keypolnt common deck declarations to generate the 
actua,' kaypoint instructions present in NOS/Vi: and product set 
code. Theror m of the Intr I nsio is asro II OMS I 
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2.0 KEVPOI~T CONVENTIONS AND GUIDELINES 
2.4 KEYPOINT COMMON DECK STRUCTURE 

24 Fe.b84 

There are a standard set of co •• an decks provided for use by OIS 
and product set developers in instrumenting their code. In 
addition, there are standard rules for adding keypoint 
description common decks for other areas which are being 
keypointed. The currently defined common decks are found In 
NiJSVEPL and C1SlPI for NOS1VEaod Ir'l OS lPl and PSCOMPl for the 
product set. 

There are three main com"on decks used to define the classes for 
a NOS/Vi: system, nSDKEYS In NOSVEPL, OSOKEYC tn OSlPI, and 
PSDKEYC in PSCO"'L. QSDKEYS contains the master rlnge 
de clara t jon and 0 S OK Eye and P SO K E YC con t a i nth ea c t u a 1 cl ass 
declarations for the DIS and product set respectively. 

listings of these three common decks follow: 

cnNST 

{ Keypoint Classes: 
{ 

{ The 16 keypoint classes supported by the hardware are partitioned 
{ between the System, Produot S~t and User as fo.lows. 

oskSsystem_class = 0 
os k$ pro due t_se t_c las s 
oSk$user_class = 11 
o s k $ pm f _ co n t r 0' = 1 5 ; 

-( 0 ..5 }, 
= 6 { 6 •• 10 }, 

{ 11 •• 14 }, 

{ Key pol n t Mu It J pi I er I 
{ 

{ By convention, the 32 bit keypoint code supported by the hardware 
{ is split into two fields. The right field contains a keypolnt 
{ Identifier which Is used to identify a function within a keypoint el~ss. 
{ Forexampte, if a p;3rtlcular keypoint class represents exit from a 
{ procedure, then the keypoJnt identifier might identtfy exit from 
{ orocedure A versus exit fro~ procedure B. 
{ The left field Is used as a data parameter appropriate to the 
{ function identified by the keypolnt Identifier. In the procedure exit 
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2.0 KEYPOINT CONVENTIONS AND GUIDELINES 
2.4.1 KEYPJINT CLASS COMMON DECKS 

24 feb 84 

{ example above, the data parameter field might be used to ind ate the 
{ status of the procedure Cl". 
{ The keypoint multiplier Is used to partition the keypolnt code 
{ Into the two fields. The data parameter should be multiplied by the 
{ kevpoint multip) ier to prevent it from overlapping the keypoint 
{ identifier field. 

CtlNST 
os k$ ill = 4096; 

{Deflna KEYPOINT CLASS Codes. 

CDNS! 
osk$data = oskSsystem_c'.ss + 0, { JS - DATA keYDoint} 
osk$unusual : oskSsystem_class + 1, {U OS - Unusual keypoint class.} 
oskSentry : oskSs,stem_class + 2, {E OS - Standard keypoint (gated or major interna')} 
oskSexlt = oskSsystem_ctass + 3, {X OS - Exit keypolnt} 
oskSdebug = oskSsystem_cllss + 4, {O OS - Debug keypoJnt.} 
oskSreserved: oskSsystem_class + 5; {R OS - Reserved keypoint.} 

To be S'JPP lied. 

2.4.2 ~EYPOINT IDENTIFIER COMMON DECKS 

There are two common decks which declare the Identifier ranges 
for the a/s and product sets. These are OSDKEYO in OSLPI end 
PSDKEYD in PSCOMPL for the OIS and product sets respectively. 
There is a required convention for a11 range definitions that 
they be of the form XXkSbase for the OIS and YYkSpsbase for the 
product set where XX and YV are the two character srea 
desl,)nators for the GIS and product set respecti"vefy. 

listings of these common decks Follow: 
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2.0 KEYPOINT CONVENTIONS AND GUIDELINES 
2.4.2 KEYPQINT IDENTIFIER COMMON DECKS 

{This dick defines constants for use with KEYPOINTS. 

2-7 

{Define base keypoint procedure identifiers for each area of the as. 
CONST 

amkSbase = , {lOO - 149} 
bakSbase : 1 , {150 - 24q} 
c I k$ bas e : .2:50, {Z50 - 299} 
cmkSbas8 = 300. {300 - 349} 
dbk$ ba s e =350, {350 - :3 99} 
dmkSbase : 400, {400 - 549} 
.mkSbase = 550, {SSO - S99} 
ick$base = 600, {bOO - 649} 
jfkSbase = 650, {650 - 6qq} 
IikSbase = 700, {700 - 749} 
:lnkSbase = "750, {750 - 79'(~} 

.jrnk$bl:se = ·600, {!300 - 8·49"} 
t -g k$ b.a.sa = 8.50, {8:5 0 - 8:99} 
l1kSbase = 900, {900 - 949} 
lok$hase = 950, {950 - 999} 
lukSbase = 1000, {lOCO - 10~q} 
mlkSbase = 1050, {lOSO - lOQ9} 
mmkSmonitor_basa : 1100, {lIOO - 1149} 
mmk$Job_base : 1150, {ll50 - 1199} 
mskSb.se = 1200, {1200 - 1249} 
mtkSbase = 1250, {lZ'O - 1299} 
ockSbase : 1300, (1300 - 1349) 
ofkSbase : 1350, {13S0 - 1399} 
oskSbase = 1400, {1400 - 1449} 
pfkSbase = 1500, {lSOO - 1549} 
pmkSbase : 1600, {16CO - 1699} 
rhkSbase = 1750, {1750 - 1799} 
srk$base : 1800, {ISCO - IB19} 
stkSbase = 1850, {la50 - lS99} 
tmk$monitor_base : 1900, {lQOO - 1949} 
tmkSJob_base = 1950, {1950 - 199q} 
jskSmonltor_base : 2000, {ZOCO - !049} 
JskSjoh_base : 2050, {ZOSO - 2099} 
avkSbase = 2100, {Z100 - 2149} 
srk$btse = 2150, {ZIS0 - 2199} 
iok$base = 2200, {2200 - 2Z49} 
rmk$base = 2250, {Z250 - 2299} 
dmkStaoe_base = 2300, {2300 - 2349} 
syk$Job_base = 2350, {2aSO - 23Q9} 
mtkSassembl,_'anguage_base = 4000; {4000 - 409'} 

{ OS assembl, language 4000 - 4095} 
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Per fa rm sneeR e P or t Ing f ac I I i tyE-FtS 

2.0 KEYPOINT CONVENTIONS AND GUIDELINES 
2.4.2 KEYPOINT IDENTIFIER COMMON DECKS 

To be s~H)pl i ed • 

2.4.3 KEYPOINT DEFINITION COMMON DECKS 

Each area identified In OSDKEYD ~nd PSDKEYD should have a 
keypoint definition common deck to give the exact keypolnt codes 
and oat-a formfit 3S well IS special -"ags ror the data reduction 
software. Each area has a two character string which identifies 
it. For the product set, tnt s is the two character product 
Identifier as described In the SIS. The standard convention for 
naming DIS keypoint definition common decks is xxDKEY where X~ Is 
the two character area name. The convention for those for the 
product set is xxDKEYP in a similar vein. 

The following DIS and product set common deck listings show how 
these entries are set up. 

S.Io.~fl 

{ PU R POS E: 
{ This deck contains at. of the set manager keypoint constants. 

CONST 
{ENTRY/EXIT CLASS KEYPOINTS } 
{gated entry points tor users} 

s tk $cr eate_s et ==st k$bas e + 1, 
{f: 'stp$creQte_set' 'ring 
{X 'stp$create_set" sta. tus 

stkSpurge_set == stkSbase + 2, 
fE 'stp$puriJte_set'} 
{X 'stp$purge_set' 'status 

I H } 

• 120 } 

, I20 } 

stk$add_member_yol_to_set = stkSbase + 3, 
{E 'stpSadd_member_vol_to_set'} 
(X 'stp $add_member _ vo._ to_:sst' 's tatus 'I 20 } 

stkSremove_member_vo'_from_sat = stkSblse + 4, 
{E 'stp$remove_member_vot_from_set'} 
{X 'stpSremow6_member_vo'_from_set' 'status '120} 

stkSchange_8Ccess_to_set = stk$b~se + 5, 
{E 'stp$change_access_to_set' 'access 'H20} 
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Perf 0 r in an c eRe po r t i ntJ F a c iii t ,yER S 

2.0 KEYPDINT CONVENTIONS AND GUIDELINES 
2.4.3 K EV?) IN T DE f IN IT ION COMMON I.) EC K S 

{interfaces into sets from other functional areas} 
{calls from device management} 

stkSget_Jobs_scratch_volumes = stkSbase + 10, 
{E 'stp$get~jobs_scratch_votum.s'} 

24 feb 84 

LX 'stp$*Jet_Jobs_scratch_volumes' 'status' 120 } 

stk$get_volumes_ln_set = stkSbase + 11, 
{E 'stpSget_volumes_in_sat· 'satinit • H20 } 
{X' s tp $g e t,_v 0 I u m as _, n _ sa t ' 'status '120} 

stkSget_volumes_by_set_ordlnal = stkSbase + 12, 
{E 'stp$get_volumes_by_set_ordlnal t } 

{X f stp$get_v 0 lumes_by_set_ord.1 na Itt status t 120 } 

stkSget_volumes_set_oame = stkSbase + 13, 
{E '.stp$get_ vol umes_sat_name' ''ISO 
{X' stp$get_voJ umes_s et_fulme' 'status 

stkSis_yo.ume_in_set : stkSbase + 14, 
{E 'stpSis_volume_in_set'} 

I A32 } 
, .I20 } 

{X 's'tp$ls_volume_'n_,set' 'status 'H20} 

stkSdisk_vo.ume_8ctlve = stkSbase + 15, 
{E 'stpSdisk_volume_8ctive' 'avtindx • H20 } 
{X 'stpSdlsk_yolulTe_8ctlve' 'status '120} 

stk$disk_yolume_lnactlve = stkSbase + 16, 
{E ' s tp$d is k_ vol ume_ i nac t iva tt $'e to rd 
{X 'stpSdlsk_volume_lnactlve' 'status 

{c~1 Is from permanent files} 

stkSget_pf_foot_size = stkSbase + 20, 
{E 'stp$get_pf_root_slze l } 

t H20 } 
'120 } 

{X 'stp$get_pf_root_size l 'status '120} 

stkSget_pf_root = stkSbase + 21, 
{E t stp $ get_pf_r oot I } 

ex 'stp$get_pf_root. 'status I 120 } 

stkSstore_pf_root = stkSbase + 22, 
{E 'stpSstore_pf_,oot'} 
{)( 'stp $.store_pf _foot' 'status ' 120 } 

stkSpurge_p'_root = stkSbase + 23, 
{ E ' s t p $ pur 9 e_ P -1' _ roo t' } 
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2.0 KEYPOIMT CONVENTIONS AND GUIDELINES 
2.4.3 KEYPOI~T DEFINITION COMMON DECKS 

{X' stp$purge_pf_root' t status 'H20} 

stkSget_set_owner : stkSbase + 24, 
{E . , s tp $get_s et_owne r I } 

{X 'stp$get_set_owner' 'status 'I20} 

stkSset_p'_Iock = stkSbase + 25, 
{E IstpSset_pf_lock'} 
{X • .stp$set_pf_lock' 'st_atus ' 120 } 

stkSo'aar_pf_lock = stkSbase + 26, 
{E 'stp$cj ear._pf_'ock' } 
{X 'stp$cl ear _pf_lockfl status 'I20} 

{call 'rom job management} 

stkSset_end_Job = stkSbase + 27, 
{r~' s tp $s at _e nd_Job' 1-
ex 'stp$set_end_Job' 'status '120:} 

{ca' I during deadstart sequence} 

stkSJnitlalize_sets = stkSbase + 29, 
fE I s tp $ in i ti " I ze_s ets' } 
{X ' s t p $ i nit i a I i ze_ set s • 's tat us J I 2 {;) } 

stkSget_8ctive_set_llst = stkSbase + 30, 
CE 'stp$get_icti ve_set_11 s t' 'set II s '120} 
{X t stp$get_ilctive_set_t f st' 'numset '120} 

{UNUSUAL CLASS keypoints } 

stkScant_dm_store_set_ord : stkSbase, 
{U 'cant drnp$store_3vt_set_ordinal f favtindx ' H20 } 

{DEBUG keypoints } 

stk$set_e~cJusive_'ock = stkSbase, 
{i) 'set exclusive access' } 

stkSclear_exclusive_'ock = stkSbase + 1, 
(0 'clear exclusiye access' } 

stkSast_.ndex_8Ssigned = stkSbase + 2, 
{a 'actlie set table index assigned' 'astlndx I H20 } 

stkSnew_Job_accessing_set : stkSbase + 3, 
{ry 'flrst pf access of sets within Job' } 

2-10 
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2.0 KEY'DINT CDNVENTIONS AND GUIDELINES 
2.4.3 KEYPOINT DEFINITION COMMON DECKS 

2-11 

24 feb 84 

------~-------------------------------------------------------------

stkSme._index_Issigned = stkSbaS8 + 4, 
{O 'mel index assigned- sst Index V t 'status t 120 J 

stk$pf_foot_size = stkSbase + 5; 
{O tpf_root_slzlt 'rootsiz f H20 } 

??)USH (LI ST: = D FF)1? 

To be supplied. 
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2.0 KEYPOI~T CONVENTIONS AND GUIDELINES 
2.5 BMF KEYPOINT DESCRIPTION 
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<anatyzer_descriptor_input) :1= <keypotnt_class_allocatioo_deck> 
[ <definition_deck> ••• ] 

<keypoint_class_allocatlon_deck> :,= <cybl' code and/or co.~ents> 
[ <class_base_definitions> ••• 1 
(cybil code and/or comments> 

<01 ass_b8se_id> :1= oskSsystem_class : oskSproduct_set_c',ss 
oskSuser_cfass , oskSpmf_control 

<spc>:: = <space) [ <space) ••• ] (one or more) 

<base) :1= (Integer) 

(definition_deck) 11= <cJass_deflnitJon_deck> : 
<base_deflnltlon_deck> : 
<keypoint_deflnitlon_deck> 

<class_definition_deck> 11= {SIS START KEYPOINT CLASSES SSS} 
(cybll code andlor comments> 
[ (class_definitions) ••• ] 
<c yb j I code and/or comments> 
{SSI END KEYPOINT CLASSeS SIS} 

(class_defInitions> 1:= <keypolnt_ctass> <sPc) = <spc> 
<c.ass_base_ld> <offset> 
( <keypoint_ctass_id> <cybf1 comment) 

<keypoint_class) 11= <identifier) 

<offset> :1= + (sPc) (integer) <de'lmiter> 

<de 1 i mi te r > I I·:: , : J 

(base_definition_deck> 1:= 
{5$$ START KEYPOINT IDENTIFIER BASES $$$} 
<cyblt code and/or comments> 
[ <range_base_definitions) ••• ] 
(cybil coda and/or comments> 
{S5S END KEY?OINT IDENTIFIEq BASES SSS} 

<range_base_definitlons) 11= <keypoint._base> <delimiter> 
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2.0 KEYPOINT CONVENTIONS AND GUIDELINES 
2.5 BNF KEVPOINT DESCRIPTION 

(bas e_r an ge> 

<low_base) It= (Integer> 

<keypoint_definition_deck> :1= 
{SSS START KEYPOINT DESCRIPTIONS 5SS} 
(oybit code and/or comments> 
[ (xxdkey_deck> ••• ] 
<cybil code and or comments> 
(ISS END KEY POINT DESCRIPTIONS SSS) 

<xxdkev_deck> :1= [ (cybll code and/or comments> ] 
[ <keypoint_lnfo) ••• ] 

<keyooint_info> ::= <keypoint_constant_'ine> <delimiter> <eol) 
[ (keypoJnt_descriptor> ••• ] 
[ <blank lines> 1 

<kaYPoint_constent_llnp) :t= (keypolnt_constant> (spc> = (sPc> 
<keypoint_base> <sPc) [ (offset> J (sPc) 

<keypolnt_constant> 11= <Identifier) 

<keypoint_base> 1:= (identifier) 

<keypoint_descriptor> 1:= { <keypolnt_descrlptof_llst> 
[ <SPC) 1 [ } ] <eol> 

<keypoint_descriptor_1 ist> tt= <keypoint_class_Jd> 
[ <special_ease_code) ] 
[ <sPc) <sub_id_'ield> 1 
(sPc> <keypoint_label> 
( <sPc> <data_·field) ] 

<sp~ctaJ_case_code> ::= M : N. : S : T 
eM = Htr, N = Nos, S = task Switch, and T = Trap) 
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2.0 KEY.OINT CONVENTIONS AND GUIDELINES 
2.5 BNF KEYPOINT DESCRIPTION 

<small_1nteger> t,= 0 •• 0 FFFFFFfFFFFFf(16) 

<keypoint_label> ::= (label> 

<label> ::= t <character_string> ' 

<ch~rect.r_strjng> ::= [ (alphabet> ••• ] 

<data_'ormat> :t= A : H : I 

2-14 
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(tn bits) 

(z er 0 or mor t) 

(A = Alphanumeric, H = Hex, I = Integer) 

(keypolnt_cjass_id> for any keypojnt used for additional 
Information to previous keypolnts must be a space) 

4 (definition_deck> remains In effect until superceeded by 
a deck which redefines the area to which it pertains) 
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3.0 NOS/VE KEVPOINT COMMANDS 

There are three NOS/VE commands supplied to control keypoint 
processing and to issue specific keypoints at a command leve •• 
These commands are also defined in the Helpful Hints document for 
t hIt C U rr en t ey e leo of NOS /'\1 E • 
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3.0 NOS/VE KEYPOINT COMMANDS 
3.1 CO~TROL COMMANDS 
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These two commands control the setting of the keypoint masks in 
the Job and monitor mode exchange packages and the type of 
kaypojnt collection. 

The actlv~t8_keypoint command (abbreviated actk) inltiates 
keypoint recording and collection. This is done directly for 
software keypojnt collection but hardware collection also 
requires the 110 stste keypolnt collection program CPKPNOS to be 
I nit i ate d. 

The par4meters for the actk command are 8S follows: 

mod~ 

ill 

anv; ronment 
e 

monitor_mask 
rnm 

Jo b_lTI ask 
Jm 

st ar t_c. ass 
start 

stop_class 
stop 

keYPoint_~i Ie 
kf 

collector _buffer 
_5 I z e 
CDS 

collection 
Iflode 

recording 
en v Ironment 

• i s t of 
j n tag ers 

list 0' 
Integers 

integer 

integer 

name of fl 'e 
for software 
collection 

integer 

lltEA.ULI 

so'tware:s:hardwarelh parameter 
required 

Job: j: system: s 

flte name 

ItH)O •• 100000 

oarameter 
requIred 

(C •• lS) 

.1 'J:\.··· ... 

15 

$lQC'!L. 
KEYFILE 
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-----~~-----------------~-------------------------------------------3.0 NOS/VE KEYPOINT CO"~ANDS 
3.1.1 ACTIVATE_KEYPOINT 

collector_delay 
cd 

delay perIod 10 •• 100000 
in m; Illseconds 

;0 

The deactivate_keypoint command t8bbreviated desk) Is used to 
terminate the issuing of keypolnts by clearing the kaypolnt masks 
in the Job and monitor mode axahen~e packages and ending software 
co I lee t i 1.) n (i r en a b Jed) • 

anvi ronment 
e 

flf Sc.:ilfIltlli 

recording 
en·y ironment 

Qff4!JLI 

Job 
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3.0 NOS/VE KEYPOINT COMMANDS 
3.2 KEYPOIMT ISSUE CDMMANDS 

The emit_ke.ypointcommand (abbreviatedemik) Is used to Issue a 
keypoint at the SCl level. Its main use is to issue ctass 15 
keypoints to start and stop keypolnt collection runs. 

QffAU1..1 

class keypoint class 15 

code keypoint code 011J •• :ffFFfFFF(16) 
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4.0 PMF SOFTWARE OVERVIEW 

The 800 series machines have a performance monitoring facility 
(PMF) built into the nar(hUlra. Various types of data ere made 
avai lab Ie for mon ito ring system performance. Th i s introduction 
will not deal with the details of what is available ar the 
de tat Is 0;1' how toe 01 Ie e t the d at\l. 

The collectIon is initiated from the system console for systems 
which, at this time, are running in dual state. Keypoint 
Instructions have been inserted at the gated entries and exits of 
significant procedures in the operating system (as) and product 
set (PS). Ther e may also beoths rke:ypo Ints j nsertad for date 
co, leet ion or other purposes. In addition., S omeprocessor .stet e 
dlta iSl!/taileble. This user guide Is d j racted to'wards the user.s 
of the kevpoint data. 

The keypotnt data must be analyzed to obtain useful Information. 
The sat of progr~ms in this user guide is directed toward 
describing the toots available to analysts for transforming data 
into i of orma t I on. 

The keypoint coJlectlon Is done trom the operator console ~hi'e 
NOSVE is running the Jobes) to be analyzed. The output is the 
raw keypolnts data file CKPTS). This Is run each time a Job(s) 
is to be Inalyzed. 

The following is an exampte of the logical sequence and 
intercatian of programs and datal 

Data Col 'ection ---> ra~-data 

KPPRE ---> preprocss-data 

:--> KPRED ---> report(s) 
KPPAR ---> KPPRE --I 

:--> KPTRUN ---) raport 

raw-data --: 
;--> KPQRY ---> querJes 

preprocss-data --I 

raw-data ---) KPCNT ---> report 

Th e over a J I pr 0 C e s s i:ss ho 14 n I n fig u r e 1. 
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4.0 'MF SOFTWARE OVERVIEW 
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4.0 PMF SOFTWARE DVERVIEW 
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KPPAR is run to produce the PARSE file. This process modifies 
the keypoint data on the common decks Into a form suitable for 
the prep.rooessor (KPPRE). This processi.s rerun only if the 
common decks are changed. The output, PARSfl may be used by all 
of the ? l1F users. 

KPPRE tr~nsforms the raw data into 8 common format for the 
subsequent analysis programs. It can do some editing of the file 
using the directives from the KLUG file. It can a.so select 
portions of the raw data rita usln:;) the st3rt (STR) end stop 
(STP) directives in the parameter input. The output from the 
preprocessor are the preprocessed keypolnt fife, the descriptor 
f" e ands ever a I reper ts. 

KPQRY at IONS scanning of either the raw keypoints data filE or 
the preprocessad data file to determine some of the data in the 
keypolnt files. This Is Intended to make quick, ad hoc inquiries 
aboJt the nature of the keypojnts. 

KPRED uses the data from the desoriptor file and t~e preprocEssed 
keypoints to make more extensive, but predefined, reports of the 
contents of the keypolnt runs. 

K?TRtlNis a .process (Fig. 2) forana'yzlng the entries and exits 
from gated keypolnts. It reconstructs the stack to determine the 
execution times within elch gated keypotnt. It Is composed of 3 
CY8IL programs and 2 sorts. CALLAN reads the preprocessed 
keypoint file and builds the network of caller-callae 
relationships that exist on the keypolnt fite. To keep the 
.emory requirements low, and to decrease the processing time, the 
networks are are dumped periodicatl, (every 3000 keypoints) to an 
intermediate fite. The sort program simply bunches all the Ilke 
kaypoints 'rom the interyal dumps together for Input to the 
COMBINE program. The COMBINE program sums the data from efl the 
keypoints with the same parent andlor child into one record. It 
outputs these records together with the keypoint descriptions on 
a fi Ie in esci i format on the 1'1 Ie specified by the FIRST 
parameter. Each record contains a parent and usually a chi Id In 
asci I format. The processing to this point needs only to be done 
once for any given keypolnt file. If reports are desired in 
several different sort orders, the NEWS3RT parameter allows thE 
processing to start at this polot for the second and subseQuent 
reports. The Intermediate 'il. is now sorted using the SORTKE1 
parameters specified to order the records for the desired report. 
Finally, the PRINT process reads this ordered 'ff Ie and splits the 
combln~dcaller-calleerecords Into records suitable ·ror 
ortnting. 
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Add any loca' mods to PHFCOR, the '.Ie containing changes to the 
PMF pro::}rams. 

Add the following statements to the PROFILE file. 

\ P lIB = t P Mr- P LIB' 

\ TOOLLIB='XULIB' 

\ TOOL,ACT= the PMF user name, Ie., 'KEYPERF t 

\ SEARCH = (PMFPlIB,the PMF user name) 

After PMFPL, ?"FeOR and XUlIB have been loaded do 

SES.GENCGMP PMfINST C=PMFCOR B=PMFPL 

SES.REPPROC G=CDMPILE B=PMFPLIB 

SES.PMFINST ALL 

The cal's to GENCO"P and REPPROC need only be done when the PMF 
programs are being Installed for the first time. from then on, 
only PMFINST needs to be called to install the particular modules 
which are to be altered. 
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5.0 PMF SOFTWARE INSTALLATION 
5.1 PMFINSr 

5.1 fllElblSI 

This procedure installs the various components of the PMF system. 
It installs the object code on a library file, and the SES 
prociadures on a PLI8 fl Ie. P,r Jor to Instal 'atlon aflle, PMfPl, 
containing the various modules must exist in the installation 
user number (UN). A second f. Ie, PMFCOR,containlng the 
correction set must also be available. The PROfILE of the user 
must contain the definitions given above. 

Any of the parameters defined in the SES module JOBPARM may be 
used. These include JDBTl, JOBfL, JOSeN, JQBPR, JOBUN, JOBPW, 
J08FMLY, JDSeN, JOBPN, LOCAL, 8ATCHN, BATCH, DEFER, NODAYF, 
DAYfILE, AND DF. (See SES Procedure Writer's Guide, Appendix A) 

Instal hltfon Parameters: 

CALLAN Install the object for the call analysis portion of 
KP TRlJN. 

COMBINE Install the object code for the program which combines 
the Intermediate segments produced by CALLAN (Pert of 
KPTRUN). 

PRIMT Install the object code for the routine which prints the 
REPORT(s) (Part of KPTRUNl 

CPK?NOS Installs the 
routines. 

CPU portion of the data collection 

PPKPNOS Installs the PP portion Qf the data collection routines. 

KPPRE Install the object code for the Preprocessor. 

KPP4R 

K?R~E 0 

KPORY 

KPCNT 

Install the object code ror the keypoint desoriptlons 
parser program. 

Instal' the object code for the primary data reduction 
oroqram. 

Instatl the object code for the KPQRY program. 

Instal' the object code for the KPCNT program. 

All of the above programs are stored on the file XULIB. 

PRPMF Instal J the proc for running the keypolnt 
collection. 
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----------------------------------------------------------~---------

PRKPPRE IAsts I I t he SES pr oc f or runnl ng KPPR.E • 

In sta I I the SES proc for runn i og KPPAR • 
PRKPRED I nsta I l the .$.ES proc for runn i ng KPREO • 
PRKPfJR'f lnstl I I the S:E S proc fo r runn I ng KPQRY. 

PRKi>CNT I nsta I J thee SES proc for runn i n Ii KPCNT • 
I nsta I I the SES pr oc 'for runn I ng the Crt J I KPTRUN analysis 
p rogr Ims. 

PMF!NST Install the SES proc for insta'ling the installation 
program. This will usuall, be done only when the 
installation program has bean modified in PMFeDR. 

ALL Calls for Installation of all of the above programs and 
procedures. 

The above procedures are installed on the SES proc library, 
PMF?ilIS. 

Ple This parameter Is used to change the name of system CPL, 
i f I tl s under 41 d I tt ar ant name. 

ID This parameter Is used to specify the account where PlC 
res Ides, If dJ °fferent than LI8RARY. 

Arter PMcINST has completed batch executjon, al' binaries are 
found in XULIB, and all outputs ars found in LIST. The PP data 
collectIon program Is under the name PHF. The sequence of 
commands .necessary to p',ce the code In the system is: 

SES.GETMEM PMF PP B=XULIB 

SYSEOIT,B=GRfJUP. 

These commands must be entered from the system console. 
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Alt PMF re'ated material Is stored on PMFPL. In order to 
m*i,tain an orderl, system of changing or correcting the programs 
and procedures, all changes are entered into a correction fi'e. 
This file has two areas for entering changes. General changes 
ara entered In the correction 10 cllted '"FeOR. It is recognized 
that some sites will have special n;eed to cater to their 
equipment or operational procedures. Accordingly there is a 
correction ID for site toeat modifications to be stored. It 
-ttl es e ch~ngfsir eo-t -general use, then they may be moved into the 
PNFCOR ID. Presently. the site local changes reflect the use of 
group encoding used on tape equipment rather than phase encoding. 
In addition, it may be desirable for some sites to chenge the 
default conditions on some of the proas and these may also go 
into the site local mods. 

There are two methods of generatIng the correctIons. One Is to 
get the module from PMFPl applying the p"FeOR changes, and then 
changing the resultant module to fix tbe bug or introduce the 
change. Then after testing, make an SES GENCOR run to produce 
the chengesrequir;!d togo into PMFCOR. The other way Is to make 
a GENCOMP run with the SeQ parameter to get the line numters. 
the1 enter the proper insert and delete entries In PMFCOR. 
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6.0 PHF DATA COLLECTION (PPKPNDS, CPKPNOS) 

The PMF date collaction program was ~ritten to provide a melns 
for the collection of data from the CYBER 180 Performance 
Monitoring Facility (PMF). The program uses the PMF hardware to 
collect information an program execution and to collect various 
.achine statistics. 

Full use of the PMF hardware is possible with the program. In 
addition, the program provides keypolnt selection options and the 
capability for the periodic sampling of keypoints. 

The PMF data collection program is written in PP COMPASS and runs 
under the A170 NOS operating system. The program wltl function 
on aither I strictly A170 mode machine or on the 170 side of a 
dual state machine. While running on the 170 side of a duat 
state machine, the program can collect information about both the 
A110 and the 180 sides (through both the counter and keypoint 
mechanisms for laC) :state). A170 state collection is limited to 
counter data. 

This document assumes that the reader is familiar with the CVBEft 
180 Performance Mo nJ toring fae i. I ty and CYBER 170 COMP.ASS. 
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The program uses several areas in central memory 9S communication 
areas. These are9S are shown In figure 1. 

RA+l 

ADDR 

+1 

+2 

+3 

+4 

+5 

+---+-_._.+_._--+ 
: PMF : LAD OR: Register 22 Blook 
+--.-+.---+----.+ , 

I +----+----+----+----+----+ 
• t + --->: 0: 1: 2: 3: 4: 

• J +----+----+----+----+----+ 
: +1 : ;J!: • 

.J • 6: '1 : 8 : 9 : 
+-------+----+ J 

:RG2Z:----+ 

: FETI--+ 

+ .... - ........... -.-........ --. ..- + 

+-_. __ . __ ._-----+ 
, 
• 

+ --. ..----......... -----~ + 
? eram et er Block 

I 
• f 

• • , 
,t , 
t , 
• 
I 
t , 
• 

+2 : 10 : 11 : 12 : 13 : 14 : 
+----+----+----+----+----+ 
• • • • • • 
• • • • • • 
• • • • • • +----+----+----+----+----+ 

+9: It, : 46: 47: 
+----+----+----+---------+ 

Keypolnt File fET 
+ -~ .. .-------............... --+----.-~.-.----+ 

FILE NAME : 

+--------------+---------+ FIRST :-)BUFfER 
+--------------+---------+ IN 
+--------------+---------+ OUT 

LIMIT 

FI~lure 1 

Program P~F is initiated by a RA+l cal' which contains in its 
lower 18 bits the address of the parameter block. This block 
contains the keypoint selection ~nd sampling p~remeters, e 
pointer to the register 22 block, and a poInter to a File 
Environment Table (FET). The FEr In turn describes a circular 
buffer Into which the keypolnts are collected. 
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6.0 'MF DATA COLLECTION (PPKPNDS, CPKPNOS) 
6.2 PROGRAM PPKPNOS 

6.2 eBaaB,a_felf~DS 

6.2.1 I~IT!ALIZATION 
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Tn e p r () gr ;1 m PM Fi s I 08 de d into a P P in response to a R A + Ie a • J • 
Once initiated, it wit. insure that the CPU is a CV8ER 170 model 
825, 835, or 855 and that the PMF hardware option is Installed. 
If the program detects any other copies ot PMF runnIng, It wi" 
abort the calling program and then drops out. 

It no other copies of PMF are running, the program will read the 
seven word parameter block pointed to by the IOMer 18 bits Of the 
RA+l ca1'. The address of the register 22 block is then checked 
to insure that the block lies within the users field length. 

If the keypolnt collection flag is not set in word two of the 
p:arameter block,?MF will ignore the remainder ·of the block. 
This enables the user to omit the FET and circular buffer If 
keypoint co'lection Is not desired. 

PMF then checks the origin type of the calling program. If an 
interactive program has requested keypoint collection, it wil' be 
aborted with an error message. (Keypolnts may not be collected 
interactively as the CP program must be locked Into eM for the 
duration of the collectton period.) It is possib'e for register 
22 to be loaded and dumped Interactively for counter mode 
collection only. 

6.2.2 LOADING AND DUMPING REGISTER 22 

To start the PMF hardware, register 22 must be loaded with 48 
bytes of data. This initializes the hardware and begins PHF 
operation as specified by the control fields I" the data. To 
stop P~F h8rdMare operation and to collect the eight 3Z-bit event 
counters contained in register 22, the register must be read and 
dumped to C~. 

Arter initialization. the program PMF determines from the 
parameter block whether register 22 should be loaded or dumped. 
Ir th9 user has selected loading, the area in eM designated 8S 
the register 22 block Is read and Its contents transferred to the 
PMf hardwtre. If dump1ng is selected, PMF Is stopped and the 
contents of register 22 are transferred back to the register 22 
bloc kin eM. 
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If keypolnt collection is not required, the orogram P"F will 
restart Its calljng program and drop out after loading register 
22. This permits the user to initialize PMF and to col1ect date 
in the counters Mithout having the program PMF running at the 
same time. When the test Is complete, the user then ca'is PMF to 
dump the contents of register 22 to eM_ 

After a dump of register 22, the program PMf a'ways restarts the 
calling program and drops. 

6.2.~ KEYPOINT COLLECTION 

kfter lo@ding r'agister 22, the user 
re rna I n I n the P P to co I lee t 
ke .ypo in tSf the progr amen ters a 
follo'wfn'Jst,ap.s: 

may have 
kaypolnts. 

loop which 

the program PMF 
When collecting 

consists of the 

1. Test for any condition that requires the program PMf to 
stoP. This Includes a PMF hardware stop, an error In the 
CPprogrlm, an ·operator droP, or the operator command 
"n.CFO.STOP.". If the condition is not fatal to the CP 
program, termination processing is begun. 

2. Read keypoints from the ?HF FIFO burrer to the selection 
buffer in the PP. If a sampling intervaf has been given 1n 
the parameters, one keypoint is read a~ter each interval. 

3. Select keypoints 'rom the selection buffer and place them 
into the keypolnt buffer. Selection is based upon the 
keypoint selection mask given in the parameters. The user 
may also col teet every nth keypoint of any given class 
~ccording to the keypoJnt selection counts (see section 
4.1) • 

4. Write keypoints frGm the keypolnt buffer to the circular 
buffer In central memory. 

The CPU program may read the keypolnts directly from the circular 
buffer or may perlodlcal'y Issue CIa requests to empty the buffer 
to a r I t e. 

The kevpoints are placed into a circular buffer with one a-bit 
byte per 12-blt PP parcel. The upper four bits of each parcel 
ar,! set to zero. Since each keypojnt Is eloht bytes in length,e 
keypoint witl occupy one and three-fifths eM words in the buffer. 
Exactly r or t y k:e y poi n t s wi I I fit j n to a sin g, e P R tJ. 
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6.0 PMF DATA COLLECTION (PPKPNOS, CPKPNOS) 
6.2.4 END PROCESSING 

6.2.4 E~D PROCESSING 
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End processing consists or dumping the last keypoints collected 
to the circular buffer, and dumping the contents of register 22 
to the register 22 block. 

Keypofnts are transferred trom the PP buffer to the circular 
buffer on a PRU basis. When collection Is complete, 8 bytes (one 
keypoint) of ones are added after the last keypoint if there is 
not exactl, one PRU of keypolnts teft In the PP buffer. This 
enables the user to determine how many keypolnts In the I~st PRU 
are valid and serves as a delimiter. 

After dumping the keypoints, the PMF hardware Is stopped and the 
contents of register 22 Is placed Into the register 22 block in 
eM. 8it 2**0 of byte 0 of register 22 is set to one when the 
regi;ster is dumped to eM. This bit Is cl'lecked during ke.ypoint 
ca'iaction to determine 1f PMF operation has stopped. 
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6.0 PMF DATA COLLECTION (PPKPNOS, CPKPNOS) 
6.3 COMMUNICATION BLOCKS 

6.3.1 PARAMETER BLOCK 

The parameter block Is seven eM words in length. 
pseudo-COMPASS describes its format: 

p~RalK \If 0 
VFO 
VFD 

?ARfdlK,+l \/fD 
'1Ft> 
lIfD 
\/FO 
VFO 
VfD 
VfD 
\lFO 
VFO 

PAR ;BLK" 2 "FD 
Vf;O 

1/load_Du I'np_F' ag 
41/Q (reserved for future use) 
18/Reg22_8Iock_Address 

l/Keypoint_Caltectlon_FlaG 
l/Keypolnt_Sample_Ftag 
l/KeJPoint_Selectioo_Flag 
l/Central_Memory_PMf_Buffer 
4/0 (reserv:ed) 
16/Keypoint_SelectioA_Mask 
12/Keypolnt_Sample_IntervaJ 
b 10 ( res er va d) 
lalFET_Address 

12/Selection_Count_o 
12JSelectlon_Count_l 

• • 
• • 
• • 

VFD 12/Selection_Count_15 
VFD 4810 (reserved) 

PARBLK+6 VFD bOlO (reserved) 
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The following 
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6.0 PMf DATA COLLECTION (PPKPNOS. CPKPNOS) 
6.3.1 PARAMETER BLOCK 

554 3 2 1 0 
987654321098765432109876543210981654321098765432109876543210 

::::oooot Kpt sel mask :Samp'e int.:OOOOO: F·ET address 
+----.---.-.--.------+.----.-..-.-.--... ..---+-----.---....... ..---+--------.... ----...----+·--.-.-.,...------·-~·f 
: sel ctr 0 :salctr 1 : sel atr Z : se' ctr 3 : set ctr 4 : 

:set ctr :5 : selctr 6 : sel ctr1 t set ctr a : set ctr q : 

:sel ctr 10 tseJ ctr 11 :ssl otr 12 :selctr 13 :sel ctr 14 : 
+--"--. ..---.--.-.~----+------... ,....,.---...... -. .----.-------~--~----~.-.- ........... --~---.---.---- .. .-.-~ .. + 
:5'1' ctr 15 : 

Reserved 

• t 

+.-. -- ...... - . .--.- .------..... .-.-.... - . ..-.-~ ----------.-... - -------...-.-.-~ -.-~--------.-.-.- .... ~-.-.---..----...... + 

Note that the selection count parameters OCcupy words PARBLK+2 
through PAR8lK+5. 

The p~rameters are. 

Load_Dump_Flag If set to l~ Indicates that register 
22 should be loaded from the 
register 22 block. If set to 0, 
indicates that the contents of 
register 22 should be dumped to the 
register 22 block In eM_ 

Reg2Z_3Iock_Address eM address of the register 22 bleck. 

Keypolnt_Co.lectjon_Flag Set to 1 if the user desires the 
program PMF to remain In the PP and 
collect keypoints. 

Keypoint_$amp'e_Flag If set to 1 the program will read a 
single keypoint from the hardware at 
intervals specified by the 
Keypolnt_SampJe_Interval. 
Otherwlse,sll the keypoints are 
r~e.d. 
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Ksypolnt_Selection_Fla9 Indicates that the selection of 
keypolnts by keypoJnt class should 
be performed. Selection is b9sed 
upon the Kaypoint Selection Mask. A 
one in the mask at the position 
corresponding to class n indicates 
that the keypoints of class n should 
be collected. A zero In that 
position indicates that al' 
keypolnts of class n should be 
discarded. Note that the selection 
mask performs the same function as 
the Kaypoint Mask In 8 CYBER l8C 
exchange package. If pass.bja, the 
exchange package mask should be used 
to minl.lze overhead. 

Centr,J_Memory_PMf_Buffer If sat indicate that the Central 
Memory PMF FIFO buffer will be used 
instead of the hardware FIFO buffer. 
The eM buffer is one page long 
versus the 16 words of the hardware 
FIFO buffer. This buffer Is driven 
d Ir act I y by the ill I ero code. 

Keypoint_Selection_Mask This mask determines which cl8sses 
of keypoints are collected, and 
which classes .re discarded (see the 
description of the 
Keypoint_Selection_Flag). The 
leftmost bit In this mask 
corresponds to keypoJnt class 0, the 
rightmost bit to keypoint class 15. 

<eypoint_Sarople_Interval In milt Iseconds, the amount of time 
to wait between the coltectlon of 
keypoints (see the 
Keypoint_Sample_Flag). 

The eM address of the FET 
keypolnt collection. 

to r 
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6.3.1 PARAMETER BLOCK 
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For a vatue m, eyery mth keypoint of 
class n is collected (e.g. If 
Se'ectlon_Count_7 has a va'ue of 5, 
every 5th keypalnt Qf ctass 7 will 
be collected). It 8 value of 0 or 1 
i s spa c ifi ed, 8' J k e YP 01 n t s of ttl a t 
cl ass wi II be co Ilectad. 
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6.3.2 REGISTER 22 BLOCK 

6.3.2 REGI STER 22 SlOCK 
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Th is block I s the I mage otr egister22 as i tJ s reid orwr' tten 
from the PMF hardware. Register 22 consists of 48 eight bit 
bytes. To simp.ify the handling of these bytes, they are Weft 
unpacked In the register 22 block, one byte In every 12 bit 
paree' or a eM Nord. When loading raglster 22, the upper 4 bits 
of each parcel Is ignored, and 'When dumping tbe register the 
up per 4 bit s ar e set to z e:r o. 

The toll owing COMPASS code will generate the register 22 blockl 

REGZ2 VfD 
VfD 

12/Byte_O 
12/Byte_l 

• • 
•• 
• • 

VFD 12/Byte_47 
VFO 24/R es erv ad 

5 5 43 Z 1 0 
981654321098765432109876543210987654321098765432109876543210 

+-----------+-----------+-----------+-----------+-----------+ 
Byte 1 Byte ·It t 

II 

+-----------+-----------+-----------+-----------+-----------t Byte :; • , Syteb • , B:yte 7 ByteS Byte <1 
+---..-..-~-.-- .......... +-----~-----.--+.-.--.---..-.-.--~-+-.---.-.--.... ----.-+.-~--,---~-.---.+ 

Byte 10 Byte 11 • • Byte 12 8 yte 13 Byte 14: 

+-----------+-----------+-----------+-~---------+-----------. 
Syt e 16 I 

I Byte 17 Byte 18 8yte 19 
+-..-,--~-~------+--.-~-------+-.----~----~--+-..... -.-.-.--.----... --+----._------.-.--.----. + 

Byte 21 • J Byte 23 Byte Zit +-------.-.----.-... -+.- ... --.------.~-+---.----------.+- ........ .-.-----~---+.--.-- .... -..... --- ... -~+ 
Byte 25 • f Byte.26 

Byte 31 

Byte 2.7 Byte 28 Byte 29 

Byte 33 Byte 34 

+-----------+-----------+-----------+-----------+-----------+ Byte 35 8yte 36 B:vte 37 3 yte 38 Byte 39 

Byte 41 : Byte 42 Byte 43 Byte 44 
+-----------+-----------+-----------+-----------------------+ 

Byte 45 Byte 46 Byte 41 Reserved 
+-----------+-----------+-----------+~----------------------+ 

Note that the register 22 block occupies 10 eM words, with the 
lower 2 parcels in the last word being reserved for future use. 
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6.0 PMF DATA COLLECTION (PPKPNOS, CPKPNOS) 
6.3.2 REGISTER 22 BLOCK 
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The CYBER 180 MIGDS contains a detailed description ot each byte 
In register 22. 

&.3.3 FET AND CIRCULAR BUfFER 

The fEr and e ir cu I ar bufter us:edfor keypoi nt co, JectJoner e 
identlca I to those used when performinl~ normal 1/0 transfers. 
They may be created using the following COMPASS macros' 

8UFL 
FET 
131Jff 

E OfJ 
FILES 
ass 

60008 
BUfF,BUFl 
BUfL 

The keypolnt collection program was written to provide fast 
tr;i1r\sfers of keypoints to the eM buffer. To faci I i tate this, the 
program assumes that the eM buffer is always (n * 100B) words in 
length (where n >~ 3). If the buffer length does not conform to 
this rastrlctlon, keypolnts may b~ lost and data in or ,fter the 
buffer may be destroyed. The PP will never write data outside 
the user's fie.d length. The optimum buffer size for a 
particular application wl'I depend upon the rate at which 
keypolnts are issued end the amount of time needed to empty the 
buffer. 

It Is the respon:sj bility of the CP pro:gram to Insure that the 
buffer is emptied. The program may do this by perlodical'y 
issuing a CIa write request. Alternately, the program may read 
the keypotnts directly out of the buffer and process them as they 
~e being collected. If the CP program is to retd the keypolnts 
out of the buffer, It must read only lnt~~~L_multiel~~ of a PRU 
at a tiTle. 

If keypoints are being Issued at too great, a rate the circular 
buff!r may become full. If this buffer is not emptied before the 
PP transfers the next PRU of keypolnts, all the keypoints In the 
eM buffer wi 'f be lost. Special checks are made In the dtta 
collection software to detect such data loss and to flag its 
occurrence. 
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6.t) P M F 0 A fA COLLECT I ON (PP I<J) ~H1S, C P K P N :J S ) 
6.4 PRnGRA~ CPKPNOS 
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The program CPKPNOS has been written to provide the user with s 
means to coilect counter and/or keypolnt data from the PMF 
hardware. CPKPNOS, which is written in FORTRAN 5 and COMPASS, 
uses the PP program PMF to read and write register 22, thE PMF 
con t r G If i! g 1st e r • It -then produces a lis tin 9 w h f c h contains 
hardware and software statistics. 

The default Information provided by CPKPNDS 1st 

1. Central Memory Reads 
2. Cache Misses 
3. C~che Hit Rate 
4. Centra. Mamory Writes 
5. Total Memory Accesses 
6. Instructions Executed 
7. Ru n T I me 
8 .MI PS Rat e 
9. Transfers to 180 state 

10. Time in 180 State 
11. Percentage of Time In 180 State 

In order to {Jive the user additional contro. over ttH~ control 
fields in PMF register 22, a set of parameter keywords arE 
prov.d$d. Thesealsc :lllow the u.ser to define the start sndstop 
times for th eP 1'1 F C 01 I!! c t i on per j 0 d • The f 0 .1 lowing pages 
sum~arile the different control parameters for thE data 
collection program. 
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6.0 PMF DATA COLLECTION (PPKPNOS,CPKPNOS) 
6.4.1 CONTROL PARAMETERS 

6.4.1 CJNTROl PA~ TERS 

24 Feh t14 

All control parameters may be specified either by their full 
names or by a one to three character abbreviation. In the 
fotloNing desoriptions, the ahbreviatlon is shown directl, 
benea.th the futl name of the parameter. Note thetall tokens in 
the parameters suppl jed to CPKPNOS must be separated by either a 
blank 0 fa comma. 

TYPE = <8EGIN1ENOICOlLECT> Oefault = END 

BEGIN = start counter collection 
END = stop counterc 01 t 3C t Ion 
COLLECT • start keypoint collection 

This parameter determines the type of data collection run. 

SAMPlETI~E = <n) 
SMT 

Counter mode -- n is in seconds 
Keypolnt mode -- n is In milliseconds 

o efau I t = 0 

This parameter l~ives the S8m.p'tng interval. The scale for 
the Interval given depends on whether counters or keypoints 
ar a be i n g col I ect ed. 

STARTIME = <hh.mm> 
ST'! 

Default = 00.00 

This parameter is used to start collection at a specified 
time of day. If Its value Is "00.00", collection starts 
immediately. 

STOPTIME = <hh.mm) 
SPT 

Default = 0(1.00 

This parameter is used to stop collection eta specified 
time 0',= day. If Its "alue Is "00.00", there Is no stop 
time processing. 

11 A C~ I N E r D :: <n > 
MID 

Oef·au I t=2 

This parameter is used to sPecr., the machine model on 
which the co'lection is running (SI:l, 52=2, 53=3). 
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6.0 PMF DATA COLLECTION (PPKPNDS, CPKPNOS) 
6.4.2 KEYPOINT COLLECTION PARAMETE~S 

6.4.2 KEVPOINT COLLECTION PARAMETERS 
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These parameters are used on', 'or keypolnt collection. Thus, 
the Lo~d_Dump_Flag and the Keypoint_Colfection_Ftag are set by 
dr:rault. 

eMS = <YE~~ :V:N) 
Central Memory PMF buffer. 

SMF = (1 IV:NO:N> 
KeYDOint Sample Flag. 

SLF = (YESIV1HO:N> 
Ke yp 01 n t S e lee t i on f'a g • 

Def:iU It = Nt] 

Def au I t = NO 

5LH = <0> De'ault = FffF 
This parameter specifies the keypolnt selection mask to be 
used in conjunction with the SLF parameter. 

SCi ': < n > {) If au • t= 0 
This parameter gives the selection count for class j (where 
is in the range 0 •• 15). Note that i must be specified 8S a 
two dlqlt number (e.g. 00 as in SCOO). 

More information on these parameters is found in the Parameter 
IHock section. 
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6.0 PMF OAT.A COLLECTION (PPKPNOS, CPKPNOS) 
6.4.3 REGISTER 22 PARAMETERS 
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The register 22 parameters allow rull control of the various 
bytes in the 'HF control register. Normally these do not neEd to 
be used as approprlate default values are selected; A170 state 
data for counter collection and 180 state data for keypoint 
co II ect Ion. 

Each P1Jram~ter is used to set an a-bit control byte in register 
22. A complete description of tha effect of the various control 
Clptions isqlven In theMIGDS. !'4ote that there are no parameters 
to sat bytes 0, , and7 of r~gjstBr IS these are alwlYs preset 
to lero. 

crL =nl +n2 + 03 
n3 Stoo on keypoint C!lS5 
n2 ~tart keypoint Jperation 
nl ?MC kevpoint request 

01 5t~rt ~eypojnt class 
n2 Stop keypoint class 

1yte 1 control 
D .~. f ~1J Its: 

counter mode = l 
keypoint mode = r 

j3yt;~ Z control 
Defaults: 

counter mode = CO 
keypolnt mode:: FF 

seD:: n Byte 3 control 
Oefau Its I 

counter mode = FF 
keypolnt mode:: ff 

Each bit set in sec wi'. cause PMF to terminate processing 
if the corresponding counter oyerflows. 

PIA:: n 8yte 4 control 
Defaults: 

counter 
keypolnt 

This parameter gives the Processor Instruction 
instruction counting. 

PIM :: n ~yte :5 control 
De f IU' ts J 

mode = 02 
mode 1: ,(;4 
Argument for 

This parameter gives the 
Instruction counting. 

counter mode:: FF 
keypoint mode:: FF 

Processor Instruction Mask for 
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6.0 PMF DATA COLLECTION (PPKPNOS~ CPKPNOS) 
6.4.3 REGISTER 22 PARAMETERS 

SAO: n !3yte 8 control 
Oef au Its: 

counter mode = 01 
keypoint mode = 01 

ThIs parameter gives the event/state selectIon code for 
counter AO and the contraj bit to AND counters AO and 80. 

T~is p~rlmetar gives the 

counter mnda = 00 
keypoint mod~ = CO 

event/stBte selection code for 
C j') an te. r • 

1 = n control 
t)12faul t;;: 

count;ar inod!~ = 05 
keYQoint mode = C 

r hi;; p 3ra me ti?, rq i ve:;; th;?~ v~n t l s t ;:Jtt~ se • ec t i on ccrh?:f 0 r 
counter Al and the control bit to AND counters Al and 31. 

Tnl;; parameter 
co un te r 81. 

ayte 11 control 
Defaults: 

counter mode = at 
keypoint mode = OC 

gives the event/state selectJon code for 

SA2 = n Byte 12 control 
Defaults' 

counter mode = 11 
keypolnt mode = 07 

This parameter gives the event/state selection code for 
counter AZ and the control bit to AND counters A2 and 82. 

SB2 = n 

TI11 s p aram at ar 
counter B2. 

Byte 13 control 
Defaultsl 

counter mode = OE 
keypolnt mode = 03 

gives the event/state selection code for 

SA3 = n Byte 14 control 
o et 8U Its: 

counter mode = 91 
keypolnt mode = 9C 

This parameter gives the event/state selection code for 
cl)unter A3 and the control bit to AND counters A3 and 83. 
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6.0 PMF DATA COLLECTION fPPKPNOS, CPKPNOS) 
6.4.3 REGISTER 22 PARAMETERS 

S83 :: n Byte 15 control 
n;~faults: 

counter mode: 14 
kevpoint mode = 14 

This parfnTlete-.:( gIvEs the ~?-V{H1t/St~~t~ s'~h~cd:i;Jn f1Ctj,~~ t'or 
c{)un t{.~r 83. 

~$yt2t:S 16-1 Q initi a1 Lz. 
')€'T aul t = lOt) 

{~yt;8S 2)-23 if'litjfdil. 
Default = 100 

C)~l =rjyt,'2~S 24-<7 in i ti ;~! L1. 
]{;;fautt = 1 

T h I 5 :om r ~;'{.Jh~ t e ri nit lad iz as c() un t erA 1 tot he va 'ue n. 

CSl = n Bytes 28-31 initiatiz. 
Default = 100 

This P Br smet ar in" t i a Ii zas eo un te r 81 tot h e v ,ll J u e n. 

CA2 = n Bytes 32-35 initlaliz. 
De f au It = 100 

This parameter Initializes counter A2 to the value n. 

CB2 = n 3ytes 36-39 initial iz. 
Default:: leO 

ThIs parameter Inltiatlzes counter 82 to the va.ue n. 

CA3 = n Bytes 4~-43 initial.z. 
[) efau It '= lO~j 

T(1 i s P {\ rf.:HrJ t~ t "~~r i!l i t I /~ liz 4~ <:;0 {) un t ~ r A 3 tot h e val u en. 

':vtBS It4-47 initla'iz. 
f) e feu 1 t = 1 (w' 



6.0 P f"1F DA 114 C OLl 1'1 (PPKPNOS, C?KP~aS) 

6.~.4.1 Input Files 

PARMFl = <file name> 
Example: 

TYPE = 8EGIN 
MID = 1 
SAO = 1 
sen = Q 

Oefault = INPUT 

This f.le contains the data collect1on parameters. 

REP T F l = < 11 It n am e> De·r au I t = OUTPUT 

This output file contains the collection report. 

DE BG f l= <f f 'e n am e> Default = FOBG 

This 'lie will contain debugging information such as the 
Reg.22 and the parameter block dumps. 

KPT5= <KPTS) Default = KPTS 

If keypoint collection is selected, the keypolnts coJlected 
will be outputted on file KPTS which Is currently a hard 
coded name. 
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6.5 OUTPUT REPORTS 
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Theon' YO utput rapa rtl ssu ed by CPKPNOS is aeD un te r summ sr y if 
counter collection Is selected. No report Is Issued for keypoint 
collection as these reports are produced by the PMF Data 
Reduction software. 

6.5.1 COUNTER SUMMARY 

SYSTEM STATISTICS - 52 

:E~TRAL MJ Y ~E 
': A:: HE: ~11SSES 
C t:>,C HE HIT :::(l,TF (P NT) 

IN TnVCTIJN~ EXECUTED 
P 1,1\1 T 1:'1 (S C f.J N t) $ ) 
r1I'S :Fi.AT·:-' 

T~A~~F2PS TO EXECUTIVe 
A \it;. 1"1 t~ E 1 N f X E C liT I V r:: 

r I'~ ':;' I rl' X E C 1J'T. I V E 

Y STJl;TlSTICS 

234445Q8 
14 dB .. ~ 

93.811 

2X~CUTllN 5TATISTICS 

91f) 9619 :,$ 

3551613{.i 

~tJ;~ TIM~ (:jEC.) 
PERCENTAGE IN EXECUTIVE 

43.449472 
4 .!, 77 
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6.0 PMF DATA COLLECTION (PPKPNOS, CPKPNOS) 
6.6 OPERATIONAL PROCEDURES 

6.6.1 INSTALLATION 
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To Install theseprogrefRs three files are neededl PMfPL, XUlIB 
and PMFPlIB. To compile and sysedit the PP bInary type: 

SES.PHFINST PPKPNDS 
SES.GET"eM PMF PP B=XULIB 
SYSEDIT, S=GROUP. 

To compile and save the data collection program type: 

SES.PHFINST CPKPNOS 

6.6.2 RtJN!~ING THE DATA COLLECTION 

To beoin the collection of statistics, a job must be submitted 
with the data card TYPE: BEGIN. This will initialize register 
22, and start the event counters In the P~F hardware. When the 
test period Is complete, resubmit the job with the TYPE = END 
data card. The event counters will be read from PMF and the 
program CPKPNOS wilt output a listing containing the statistics. 

The progr~m CPKPNOS may also be used ror the collection of 
keYDOints from the 180 side of the machine when Dual State is 
running. 

White collecting keypolnts, the Job Mill normally remain at 8 

control point until PMF hardware detects a stop condition 
(counter overflow, stop keypolnt). The Job can be terminated 
prior to this by the operator command "n.CFO.STOP". Normal end 
processing Is begun by this entry and the keypoi ntrlte wi J' be 
correctly produced. If the Job Is dropped, the keypoint file may 
not contain ai' th~ desired keypolnts and will not be terminated 
by the record which contains register 22. 

If keypoints are Issued too rapidly, the buffer in CPKPNOS may 
become full. If this n.appens, keypolnts may be lost. While this 
problem is unlikely when the 'lIe KPTS is assigned to disk, it is 
a ;lossi bi Iity if the keypolnts are beio9 written to a tape. No 
arror message is current.y issued if keypoints are lost. 

The ~eYDofnt file pro~uce~ by CP~P~05 Cin be jnput directly to 
the ~eypolnt pre-processor program (K?PRE). 
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6.6.3 :?KPN R PROCEDURES 

6.6.3 CPKPNOS RUN PROC~DURES 
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An S!~S pr·ocedure 'PMf' issuppJ Jed. It Is recommended that this 
proc be installed on user number SYSTE"X or LIBRARY In order to 
allow the operator to initiate a data collection by typing: 

x.PMF(parameters) 

~here the parameter descriptions 9re as fo"ows: 

TY 

1'11 

IF 

OF 

TPF 

Dr.·· 
~, C 

LIB 

LIBUN 

QESCRlfIIDH ~'LU& 

type of co'lection COLlECTIBEGIN:END 

machine type 51:52:53 

input par am eta r ,. I er I , e name 

statistics output 'ile fi'e name 

tape numb,er tap~ ysn 
(if collection on tape, 
otherwise the disk 
fl1e KPTS Is assumed) 

J lbrary containing lib name 
XCPKPNS In ULIB format 

user number where user id 
t Jorary is located 

!lffA1U.I 

END 

sz 

none 

none 

PI: 

XULIB 

KEYPERF 

Some ex~~ples or how to use PMF 'ollow: 

SE S. ? MF TY: BEG IN This call initiates PMF counter 
co II ect Ion. 

This call terminates PMF counter 
collection. The output will be 
found on file OCPKPNS. 
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6.0 PMF DATA COLLECTION (PPKPNDS, CPKPNOS) 
6.6.3 C~KPNOS RUN PROCEDURES 

SES.PMF TY=BEGIN IF=INFIlE 

S.PMF TY=COLlECT 

seS.PMF TY=COllECT TPF=ABCOQl 

This call wit. initiate 8 ?Mf 
counter collection using the 
input file INFILE to ch~nge some 
or all of the Reg.22 setting. 

Thi,s call Initiates PMF ke.ypoint 
collection. The collected 
keypolnts wi" be found on flte 
KPTS. 

This call initiates PMF keypoint 
collection. The collected 
keypolnts wl.1 be found on tape 
A8C001. 
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7.J KEYPOINT OESCRIPTION PARSER (KPPAR) 

This program was originally imbedded Into the pre-processor 
program. For obvious reasons 0' redundancy a stand alone progr8m 
has been built. This approach was choosen because the need of 
parsing the common decks is only when changes to the common decks 
are done. Thus, every time the pre-processor Is used, there Is 
no Aeed to re-parse all the common decks. 

This program parse the keypoint common decks and genrates a more 
concise bInary file which the pre-processor will use over and 
over. 
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7.0 KEYPOINT DESCRIPTION PARSER (KPPAR) 
1.1 KPPAR GENERAL DESCRIPTION 

Zit· feb 84 

The program reads the keypolnt common dacks and creates a binery 
file summarizing the keypolnt descriptions, for use by the 
pre-processor. It does also check the syntax of every 
description according to the language specifIcation. ErrGr 
messages will be printed accordingly. 
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7.0 KE'~OINT DESCRIPTION PARSER (KPPAR) 
7.2 DESCRIPTION OF FILES USED 

1.2.1 INPUT FILES 

PARMFlt This file contaIns the Input parameters for the control 
of t h apr 0 gram. 

KEY)ESC: This fila contains the keypoint common deck descriptions 
ne e d e df 0 J" the pro c e s sin 9 0 f t hak e y p 01 n t s • 

1.2.2 OUTPUT FILES 

PARSFL: This file contains the parsed descriptions of the 
keypoints. The parsing produces a fi Ie of descriptions of the 
following format: 

:5 :; '+ :3 2 1 C 
9876543210987654321098165432109876543210987&5432109876543210 

+-----------------------------------------------------------+ 
keypoint description - Nord 1 

+-----------------------------------------------------------+ 
keypoint description - ~ord 2 

+-----------------------------------------------------------+ kaypoint description - word 3 • • + ..... ___ ._ . ..-_______ . ____ .1M-__ .~ _______ ~ ___ ._ ... ______ . __ ~. _____ . ._ ___ .... ____ ~~ __ ..... _ ... _ ..... __ ._..+ 

keypojnt description - word 4 
+~----------------------------------------------------------+ t 
t keypolnt description - word 5 
+---- .-._---_ ... -- - ... -.--.------ ---------------.----------- ~.-.--.---.---~.--- .-.------.. -~ ... + 

keypoint description - word 6 

keypolnt description - Hord 7 • • +----.--..... .-,.--.-..... --.... .-.---.--..... -.---.--,.....--. .-.-..----~.------.... ------------------:-------- ..... ..- . .f 

k e yp 0 in t d as cr i pti 0 n - )of or d a 
+-.. ----- .... ~--..--..-..--- ... ---. ..-~.-------..-.------.- ..... -----.-.-. ... .-.----..... - ... ------------------ + 

date identification - part 1 • , 
+ ... __ .... _.- ... .-.- _.-._----_.-._ .... .-_-_ ....... ~-~._---_ .... _+_._---~----- ... ..-,---... ~----------_.+ 

data id - part 2 :11111111111111111111111: 
+-.-.-.-.--.-~-.-~+---~-.--.------+--+.---... + ... .------.+ .......... +--------.--+---------.----.... -+ + 

b :c: d: e : f: 
count (integer) 

9 h •• 
t " 
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7.0 KEYPDINT DESCRIPTION PARSER (KPPAR) 
7.2.2 OUTPUT FILES 

Wher f! I 

a - keypolnt number, 
b - sub_id match value, 
c - data formatting, 
d - sUb_id match length 
e - data length, 
, - keypolnt class, 
9 - speclal case flag, 
h - description Index, 

7-4 

24 feb 84 

DE8GFLI This file contains some permanent debugging information. 
Also, t tsts input lines which do not conform to the language 
speclfic8tlonJ together with an explanatory error or warning 
l1H~.ssa gas. 
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7.0 KEYPOINT DESCRIPTION PARSER (KPPAR) 
7.3 OpeRATIO~Al PROCEDURES 

7.3.1 INSTALLATION 
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To Install this program three files are needed: PMFPL, JULIB and 
PMFPLIB. To compile and save the binary of the parser program 
type t 

SES.PMFINST KPPAR 

1.3.2 KPPAR RUN PROCEDURES 

An SES proc flle is supplied in order to run the parser program. 
This procedure will enable the user to execute the prograw 
locally or submit a batch Job. The rollo~ing parameters era used 
within the procfiJe. 

Any of the parameters defined In the SES module JOBPARM may be 
used. These Include JOBTL, J08Fl, JOSeN, JOBPR, JDBUN, JCBPW, 
JOBFHLY, JOSeN, JOBPN, LOCAL, BATCHN, BATCH, DEFER, NODAYF, 
DAYFILE, A~O OF. (See SES Procedure Writer's Guide, Appen~jx A). 

PRF Ptrsed keypolnts common decks file. This fl'e Is thE 
out pu t fi I e from K P PAR. 
Example P RF:? ARSfl Defa u I tPARSF L. 

CDF This specifies the name of the 'ile containing the 
common decks. If no file is assigned, KPPAR will 
attempt to get the common decks using file KEYDESC in 
user number DEVl. 
Ex*mple COF-KEYO Default KEYDESC. 

ID If the the preprocessed keypoint data file is in another 
user's area this parameter must be specified. 
Example 10=PM12 Derault KEYPERF. 

LIB Name of file where the object code for XKPPAR is found. 
']rdlnari Iy this parameter Is obtained -from the 'too Illb' 
paramet!er In the user's PROFILE. This param·eter would 
ordinarii, be used for testing a new version of the 
preprocessor, or for use of a specially modified version 
of the preprocessor. 
Example LIS=MYLI9 Default XUlle. 
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7.D KEYPOI~T DESCRIPTION PARSER (KPPAR) 
7.3.2 K?PAI~ RUN PROCEDURES 

lIBUN User number where file specified by LIB (above) resides. 
Ordinarily this parameter Is obtained from the 'toolact' 
oarameter In the lJSer'S P~OFILE. 
Example lIBUN=UN12 Default KEYPERF. 

Some examples of how to Invoke the KPPAR procedure follow: 

SES.KPPAR 

SES.KPPAR lOCAL 

Tn 1 s c a I f wi' • pa r se fj , e 
KEYOESC and the parsed output 
:wlll be found Into rile PARSfL. 

This call Milt run Intercativel, 
the Job with the same default as 
In the previous example. 
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8.0 KEYPDI~T PREPROCESSOR (KPPRE) 

--..- ..... ---.:---------- .... .-.--.-......... --.---~---. .-.... ---- . .-..... ---.--.---.----------_._..-.-_--- . ..---.--.- .... _-------- .... 

The keypoint pre-processor KPPRE is designed to take NOS/VE 
keypoints and the parsed keypoint common decks file as input and 
to produce an output keypoint file suitable for input to further 
data reduction stages. It will optional'y output a formatted 
keypoint trace report for system debugging purposes. Another 
capability Is to produce a printable keypoint descriptor fite 
,~ut:omatJ cal Jy .generated from the input binary parsed 'ft ts'rom 
the NOS/Ve program Ilbrary(s). This descriptor fite may contain 
descriptions of aI' keypoints or onl, of those keypolnts found on 
the keypolnt data file. When keypotnt pre-processing Is 
selected, the compressed description Is always the first record 
on the keypoint output 'tie. This approach was chosen to 
minimize keypojnt maintenance and coordination problems. 
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8.1 KPPRE GENERAL DESCRIPTIDN 
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Tl'Hl K?PRE progr:am wi tlEiccept simulator, sottw,3re, or hardware 
colSected keypoints and the NOS/VE keypolnt common decks file as 
input~Hld, depending upon the input parameters, 14 I II generate any 
combination ofl 

o keypoint trace report 

o keypolnt description fa Ie 

o pre-processed keypoint data file 

It has the capability of outputting trace reports and 
pre-~rocessed output files for all kaypolnts encountered In the 
data or only 'or those belonging to a specified task. 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 process, a number ot 
existing bugs were corrected and the user interface improved and 
111 a de S ell i ke • T his p r og ra In was 'if r i t ta n inC Y B I l -C C I nor d e r to 
simplify Its eventual migration to eYBtL-II under NOS/VE. It 
currently runs under 170 state NOS versions 1 and 2. 
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8.0 KEVPOINT PREPROCESStR (KPPRE) 
8.:2 CONTROL PARAMETERS 

All control parameters mey be specified by either their fuJI name 
or by a one to three character abbreviation. In the follewing 
descriptions, the abbreviation is shown directly underneath the 
full p:ar amet:er name. 

FILETYPE :: <SIM:SOfT:HARD> Default 0: HARD 
FT 

This parameter specifies whether the input keypolnt file 1s 
from the C1BO simulator or from software or PMF hardware 
collection under NOS/VE. 

Of. S C = < VI: $: NO : ''(: N> 
o 

Default:: ND 

This parameter specifies that a keypolnt description file 
1st 0 be 0 u t put. T his f i I ew i • I beu sed as I n put t 0 

further data reduction programs. 

COMPDESC = <YES:NO:V:N> 
COS 

Default 0: NO 

This parameter specifies that a keypolnt description file, 
containing only the descriptions of the keypoints 
encountered in the Input file, Is to be generated. It is 
put down QS the "rst record or the keypoint output fIle. 
Note that this toggle is forced on if pre-processing is 
riaquested since the data reductlonwlt' not work without 
the compressed description. 

TRACE = <YESfNO:V:N> 
T 

Default:: NO 

This parameter specifies If a trace report Is to be 
gener ftted. 

PRE?R = <V1::SJNOlYtN> 
p 

Defau. t :: YES 

This parameter specltles that a pre-processed keypoint file 
Is to be generated. This file will be used as input to 
further data reduction programs. The compressed 
description toggle Is forced on. The compressed 
i',h~s·cription Is the fl rst record on the output fl Ie t-lhi Ie 
the processed keypoints are the second. 
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8.2 CONTROL PARAMET·ERS 

TASKID = <n> where n ls , numeric task ID 
TK 
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Oefault = -1 

This parameter is tised to outputal' keypoints belong'ing to 
the specified task onto a file for further processing. Its 
base may be specified In parentheses after tha number, 
example: 18(16) • 24(10). This file may then be used as 
input to the data reduction programs. 

SKIPKPT = (n) where n Is a numeric value Default:: ;1) 

SK (=9999999Q 

T~is parameter is used to skip n keypoints at the beginning 
of the Input 'fl'e. (Note that thl s count is not exsctss 
the number of keypoints skipped wi II be the next larger 
mu'tiple of the number of keypoints per buffer.) 

MAXKPT= <n> where n Is a nurner Ie value Oetault = 99qqqqq9 
MK <=99999999 

This parameter Is used to specify the actual number of 
keypolnts to be pre-processed (excluding ;anysklpped by the 
SKIPKPT parameter). 

STA~'T :: <x> <y) where x Is 8 class no. and Defeu' t= -1 -1 
STR y a keypolnt no. 

This parameter specifies the keypoint to turn cyclical.y 
the pre-processor on. This parameter override the task 
selection. 

STOP:: <x> (y) where x Is a class no. and Default = -1 -1 
Sf? y a keypoint no. 

This parameter specifies the keypoint to turn eyclieelly 
the pre-processor o'f. This parameter override the task 
selection. 

Notel It Is not advised to use start/stop togglln~ at tha same 
tJmeils tesk set action because the task entry keypoints will only 
be recognized if they fa" within the intervals defined by the 
start and stop ?arameters. 
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8.0 KEYPOINT PREPROCESSOR (KPPRE) 
8.3 FILE NAME PARAMETERS 

DATAFllE = <tile name> Oefault = OATAFl 
DF 

T h i spar a ill e t e r specifies the Input f j I el n which the 
collected keypoints reside. 

PARSFILE = <file name> Default = PARSfl 
PF 

This parameter specifies the input file where the binary 
parsed descriptions reside. For more details see KPPAR 
:sect Ion. 

KPTFILE = <file name> Default = KPTDfl 
KF 

This parameter specifies the pre-processed keypoint output 
'1 Ie 'or further processing by the data reduction programs. 

TRACfIlE = <file name> 
TF 

Oefault = TRACFt 

This parameter specifies the output 'ile for the trace 
report. 

TASKFILE = <file name> 
TKf! 

Default = TASKFl 

This parameter specifies the name of the output file to 
which pre-processed keypoints for the task specified by the 
TASKID parameter are to be ~rltten. 

KLUGFILE = (fl Ie name> 
!(.L J: 

Default = KlUGFL 

This parameter specifies the name of the Input file which 
the pre-processor checks to alter the keypoints It reads In 
to make them fit the descriptions the pre-processor has. 
It is a measure to provide a temporary fix for 
dlscrepancies between the keypoint commo" deck descriptions 
and the actual implementation. 

Note that two file names are currently hard-coded. The input 
parameters are found on file "P'RMFL" and debug output Is written 
to file "DEBGFL". 
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a.o KEYPOINT PREPROCESSOR (KPPRE) 
8.4 DESCRIPTION OF FILES USED 

PARMFL: This file contains the Inout parameters for the control 
of the axecution ot the program. 

DATAFl: This file is a binary 'lie composed of eight 12-bit 
parce's per keypolnt (see Data CollectIon for more Information). 

PARSFLt This file contains the parsed keypolnt descriptIons. See 
KPPAR section tor more details. 

KLUGFt: This file is used to redefine k~ypolnt descriptions and 
incompatible keypoint entries between the common decks and the 
$lC tu a I cod e. 

lanluage sp~ciric3tlon for the kludge fil~: 

It: [ (kludge) ••• 1 kludge_f I'e 
kludge II: <old_class> <sPc) <oJd_kpn> <spc) 

old_class 
class_range 
old_kpn 
kp"_,ange 
klud~~e_action 

<kludge_action> 
It: <class_range> 
::= 0 •• Of(16) 
11= <kpn_range) 
: I = 0 •• o·r rr « 16) 
I t= 0 <eo' >1 

C <sPc) (new_ctass> <spc) <new_kpn) <eol> 
CD [ (sPc) <match_value>] <eol> 
<keypolnt_descrlptor> 

new~c.ass tl= <class_range> 
new_kpn :1: <kpn_range) 
match_value :t= 0 •• Oftf(16) 
keypoint_descrlptor tt= as described in IPNOOC appendix D.1.5 

Example of t~ kludge 1'1 'e: 
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8.0 KEYPOINT PREDROCESSOR tKPPRE) 
8.4.1 INPUT FILES 

2 4tlOl C 3 4{)Ol 
3 4001 C Z 4001 
8'161 d 
9 71:'1 d 
2 1654 C 4 1654 
2250 CD 
{E 'clpSold data length M8S 48' 'command' A20 } 
4 2.91 0 
:3 1106 cd 9 
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{X 4.Q 'chQ desc wI m"tch.val, add data field' 'segment' H16} 
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8.0 KEYPDINT PREPROCESSOR (KPPRE) 
8.4.2 OUTPUT FILES 

8.4.2 OUTPUT FILES 

8-€ 
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KPTDFll This is an output f"e containing the legible 
compressed descriptions in the first record and the 
pre-processed keypoints in the second in the form of pairs of 
words. 

The descriptions are parsed from the common decks inte the 
fo.towing formats Index, Section Id, Class No., Kpn, Match 
Value, Match length, Flag, Data Length, Data Format, Data Id, 
Indentatlon, MeSS3ge. 

The second record consists of binary pairs of words (for the 
hard keypoints) containing Information as shown in the 
Ii i3;~ r ~\1 be .ow • 

5 5 432 1 0 
987654321098765432109876543210987654321098765432109876543210 

:os timer :01.1 desc Index :1199S fllllll: 

data value :keypolnt no:IIIIIIIIIIIIIIIIIIIIIIIIIIIJ 
+.-------.,.,..-.----..-.--. ..-,--.-.--+----.... -~--~----+-.------~ . .-.~-- .... -.--~--.-~----~- ........ -~+ 
Wtler at 
;) 

S 
flags: 

- buffer overflow 'lag, 
- software tost dat~ flag, 
MOe J jTm 

M - 180 monitor mode (1 bit), 
o -spilt data flag (1 bit), 
C - 170 st at e (1 bl t ), 

Tj - Job trap handler (2 bIts)., 
1m - moni to r trap han dt er (2 bit s) • 

TRACFll This 'ile lists al' keypoints encountered and ~II the 
datl which they were carrying. This Includes times, delta 
times, kpt numbers, classes, task numbers, modes, data, data 
format, section and message. Some of the information is 
dra~n from the corresponding descriptor entry. 

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

The trace file also contains summaries of the keypolnt 
descriptions, the undefined keypoints encountered, the number 
of keypolnts encountered, the hardware and software overflows 

Control Oata Private 



Perfor1Hloce Roeportin;} faci Iity ERS 

8.0 KEVPOINT PREPROCESSOR (KPPRE) 
8.4.2 OUTPUT FILES 

8-9 

Z4 Feb 84 

and how many were deleted from the output file. 

TASKFL: This 'lie Is in exactly the same format as KPTDFl 
except that only tbose keypojnts found for the specified task 
are wr I tten onto the second record. It is Intended to be 
use1 as Input Into further data reduction phases when only a 
single task is of interest. 

DESCFl: This file contains the compressed keypolnt 
descrictlons for all the keypolnts in the system or on'Y the 
keypolnts which are in the coltection 'ile (see parameters 
DSC or COS). 

DEBGFl: Thjs file contains a listing of the parameters, and 
other debugging information. If the trace toggle Is set 
there may be diagnostics for monltor and· trap entry/exit out 
ofse;.~uence. 
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8.0 KEYPOINT PREPROCESSOR (KPPRE) 
8.5 OUTPUT REPORTS 

6.5 1lUle UI _E.£el1RIS 

0.5.1 KE Yi> 1) INT TRACE 

"Time Dal ta T OAT,A Rep 
Err 

4926 81 4 (H) H 
4955 2q 0 H 
5525 570 40 H 
;583 58 1'7 H 
5606 23 C H 
560Q :3 fFfF H 
581 q 210 30 H * 5942 123 30 H 
595:2 10 0 H 
6062 110 10 H 
61,48 86 0 I 
b15 8 10 656F7Z H 
6161 :3 10 H 
6165 \ 30 H 
0192 27 0 I 
6105 13 (; I 
6303 98 C H 
6338 35 .Itll I 
6368 30 C H 
6411 43 0 I 
6420 q 0 1 
fJ513 93 0 I 
6731 218 i) H 
b9!) 7 236 0 H 
7046 79 0 H 
1481 435 2 H 
7557 86 2 H 
1606 39 0 I 
7638 32 0 H 
7651 13 0 H 
·7663 12 0 I 
1862 199 :3 H 
"7898 36 134 I 
792Q 31 3 H 
8060 131 10B6 H * 13185 125 leBo H 
8195 10 0 H 
8301 106 14 H 
841q 118 () I 
8423 4 108b H 

Ident 

MeR 

MeR 
t aSk_i d 
f Id.ord 

rb·a 

status 

status 
status 
'id.ord 
op 
fi d.ord 
status 
st atus 
status 

fide ord 
fl d. or d 
St4tUS 

status 
fl d. or ,j 
op 
fl d. or d 
fb&. 

status 
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C I Kptn Trp Task Set 1y 
Mtr 

2 4001 M 17 MT E 
? 
"" 4002 C 17 HT "r 
3 4002 :,. 17 .... HI X 
3 4001 J 17 MT X 
2 171 J 17 SA E 
f) 4095 J 17 
2 152 J 17 SA E 
it IS,;'! J 17 0 
:3 152 .J 17 SA X 
4 171 J 17 D 
'3 171 J 17 SA X 
0 3954 J 17 
0 16 J 17 
0 48 J 17 
3 157 J 17 SA X 
3 119 J 17 AM X 
2 112 J 17 AM E 
2 157 J 17 SA E 
2 165 J 17 SA f 
3 165 J 17 SA X 
3 157 ,J 17 SA X 
3 11Z J 17 A.M )( 

3 283 J 17 Cl X 
2 280 J 17 CL. E 
3 28u J 17 Cl X 
2 lZq J 17 AM E 
2 148 J 17 AM E 
3 1·ft8 J 17 AM X 
Z 1631 J 17 PM E 
4 1665 J 11 PM 0 
3 1631 J 17 PM X 
Z 129 J 17 AM E 
Z 157 J 11 SA 1"' 

1;: 

2 182 J 17 SA E 
2 152 J 17 SA E 
4 152 J 17 0 
:3 152 J 17 SA X 
4 182 J 17 0 
:; 182 J 17 SA X 
0 182 J 17 
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Description 

ENTER 180 MONITOR MDOf 
EN1ER NOS 170 
EXIT NOS 170 

EXIT 180 MONITOR Mone 
bap!get_oext 

••• UNEXPECTEO ntTA KOf 
bapSb'ock_ •• ngger 

******.* UND~cT~En KCYD 
bapSblock_man!ger 

•••• ** •• UNDE~!Ne" ~EYo 
bap$get_next 

*** UNEXpeCTED OATA KPT 
••• UNEXPECTED DATA KPT 
••• UNEXPECTED DATA ~PT 

bapScontroJ Status = 0 =) no 
emp$get_next_key 
Imp$'etch_9ccess_I~'orm.tion 
bap$control 
bap$fetch_access_i"~o 
bap$fetch_~ccess_t"'O 

bap$control Status = 0 => "~ 
amp$fetch_access_lnformation 
clp$get_data_,.ne 
clpSget_oo~m~nd_orlqln 

clpSget_command_ortlin 
Imp$put_next 
vslldate_caf 1eT_prlvl1ege 
validate_caller_prIvilege 
pmp$get_task_id 
pmp$ftnd_executln1_task_~e 

p~l1p$o.et_t ~sk_' d 
amp$pllt_next 
bap$control 
bapSput_nextt wsa, w~1 

bap$block_manaqer 
*******. UNDFCIN;O KCV~ 

bap$block_manager 
** •••••• UNDE~tNEry KEYO 

bap$put_nextt ba 
*** UNExpeCT~n OATA ~DT 
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8.0 KEYPDINT PREPROCESSOR (KPPRE) 
8.5.2 KEYPOINT SUMMARY 

8.5.2 KEYPOINT SUMMARY 

KEYPOIMT SUMMARY 
Count Sect CI Ty Kpn Message 

4 

4 
4 
1 
1 
1 
1 

28 
28 
26 
26 

5 
5 

28 
28 

4 
4 
4 
4 
2 
2 

73 
73 

6 
b 
6 
6 
1 
1 

Zq 
29 
21 
;21 
11 
17 

1 
1 

121 
106 

61 
61 

3 

AM 
4M 
AM 
AM 
AM 
AM 
AM 
4M 
AM 
AM 
AM 
AM 
A 1"" 
AM 
AM 
AM 
A,M 
4M 
AM 
AM 
AM 
AM 
AM 
AM 
A '''1 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
as 
os 
as 
os 
os 
os 
as 
os 
BA 
SA 
8A 

2 

3 
2. 
3 
Z 

2: 
:3 
Z 
:; 
Z 
:3 
2 
:3 
2 
3 
2 
3 
4 
4 
2. 
3 
2 

x 
E 
X 
E 
X 
E 
X 

x 

1.'" 
.\: 

X 
E 
X 
E 
X 
E 
X 

X 
E 
X 
E 
X 
E· 

x 
X 
E 
X 

x 

X 
D 
D 
E 
X 
.~ 

t 

101 
101 
.105 
10; 
loa 
108 
ill 
111 
112 
112 
.113 
113 
117 
117 
11q 
119 
121 
121 
125 
125 
127 
127 
129 
lZQ 
130 
13C 
133 
133 
146 
146 
148 
148 

1403 
lite) 
1404 
1404 
1405 
1405 
1447 
14't8 

152 
152 
155 

ampSaccess_method 
ampS access_method 
amp$ctose 
amp$close 
ampScopy_fi 'e 
amp$c opy_f i • a 
amp$fetch 
amp$fetch 
ampSreteh_3ccess_information 
ampSfetch_3ccess_lnformation 
ampSfetch_fap_pointer 
ampSfetch_fap_polnter 
ampSget_'lle_attrlbutes 
amp$get_file_attributes 
amp$get_next_key 
amp$get_next_key 
amp$':Jet_p ar tie I 
ampS ge t_par t la I 
amp$open 
amp$open 
amp$put._dl rect 
amp$put_dlrect 
amp$put_next 
amp$put_oext 
a "p $ p u t_ par till 
amp$put_partfal 
amp$return 
amp$return Status = 0 =) normal 
amp$store_'ap_pointer 
ampSstore_'ap_polnter 
validate_caller_privilege 
validate_caller_privilege 
osp$set_status_8bnormal 
ospSset_status_sbnormal 
ospSappend_status_parameter 
oSP$append_status_parameter 
osp$append_status_lnteoer 
osp$appeod_status_integer 
allocate 
free 
bap$blocK_manager 
bapShlocK_manager 
hap$c'ose 
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8.0 KEY POINT PREPROCESSOR (KPPRE) 
8.5.3 UNKN1WN KEVPOINT SUMMARY 

8.5.3 UNKNOWN KEYP~INT SUMMARY 

UNDEFINED KEYPOINT SUMMARY 

Class Keypoint Count 
15 0 Z. 

2 
2 

2 
3 

1654 
1132 
113:2 
1133 
1133 

1 
3271 
3211 
3211 
3271 

TnT'Al K PT Pf(OCESS ED :: 
DELETEO KPT :: 
TOTAL (PT ON PROCESSED FILE = 
TOTAL UNOe~I~ED KEYPOINTS = 

219118 
o 

219118 
13087 
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8.0 KEYPOINT PREPROCESSOR (KPPRE) 
8.6 OPE~ATIDNAL PROCEDURES 

8.6.1 INSTALLATION 

8-13 

Tol nsta II tnl sprogfam three f i. e:sare needed: PMFPl, XUlIB and 
PMFPLIB. To compile and save the binary of the pre-processor 
Program tYQf?l 

SES.PMFINST KPPRE 

8.6.2 KPPRE RUN PROCEDURES 

An SES proc fl.s is supplied in order to run the pre-processor 
program. The foJ lowing parameters 4re used within the procftle. 

Any of the :parameters defined in the SES module JOBPARM m·s) be 
used. Thes~ include JDSTl, J08Fl, JOSeN, JOBPR, JOSUN, J08PW, 
JflBF /IIll y, .J a BeN, J 08 PN, Loe Al,BATCHN, BATCH, DEFER, NO CAY f, 
DAYFILE, AND OF. (See SES Procedure Writer's Guide, Appendix A) 

TPF If the raw input data is on tape, TPF Is used to specify 
the VSN(s) of the t~pe(s) on which the data Is round. 
If the VSNIs} have leading Os the VSN must be enclosed 
in single quote marks. If the data is spread across 
more than one reel, the '1st of VSNs must be enclosed In 
parenthesis. Up to 10 r'aals of tape may be specified. 
Tapes must be labeled. 
Example TPF=('000123',123456) Default none. 

OTF If the raw keypolnt data Is on mass storage, OTF 
specifies the fite nama in which the data is stored. 
The f.le uay be loeat, direct access, or even Indirect 
access although the last alternative is ~sugJly 
impractical_ 

OS F 

Example OTF=DATAFL Default DATAFL. 

This parameter specifies thg 
des cr i p tor s w i I I b est 0 red. 
Example OSF=DESCFL 

file ~here the keypotnt 

Default none, 
required parameter. 

P R F ? ar sed key poi n t s common decks fi Ie. T his f I Ie i s the 
output file from KPPAR. If the PRF 'Ite is not found, 
K?PRE runs KPPAR to create one. 
Example PRF=PARSFl Default PARSFl. 
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KlF r'his parameter allows speci'lcation or a file containing 
information about kevpoJnts which should be ignored or 
erroneous (usually because they are improperly 
installed). 
Example KLF=KLUGFL Default KLUGFL. 

on wh i ch the This psrameter specifies the fiJe 
preprocessed keypoints will be stored. 
Ex a mp J e K P F =KP f 1 Oe-'4ul t KPTOFl. 

SVF This parameter 9110ws the VSNts} of an output tapE on 
whfch the preprocessed keypoints wll' be stored. Note 
that SVF specifies only the VSN(s), KPF Is sti.1 
required, although KPF is now the lFN of the tape. Up 
to 10 VSN(s) m3Y be specified. 
Example SVF-{'OOD123','000456') Default none. 

TRF This parameter specifies the file name for the trace 
file which stores diagnostics and data about the 
l< eypol nts • 
Example TRf=TRACFl Default TRACfl. 

TKF This parameter specifies a preprocessed keyooint file 
ror a selected task. 
Example TKF=TASK1 Default TASKFL. 

SKP Number of keypolnts to skip at the beginning of the raw 
ka y PO i ntf' Ie. 
Exampfe SKP=lOQO Default O. 

HKP Maximum number of keypolnts to process from the raw 
keypolnt d.ta 111~. 
Example MKP=2000 Default 99999999 

STR Start ctass and keypolnt. This parameter allows 
sa.rching the raw keypolnt data tile to the point where 
a ke,point of a given class is found. The format is 
'CLASS KEYPOINT'. Space between class and keypoint is 
required. See note on cycling In STP description. 
Example STR·'4 4000' Default '-1 -1'. 

STP Stop class and keypoint. This parameter allows stopping 
the preprocessor after a given keypoint has been found. 
Note, ho~ever, that collection wltl resume If another 
keypoint of STR class and keypoint is found, so that 
to Is start stop process is eyel iea.'. 
Example 5TP='4 4001' Default '-1 -1'. 

T5K This parameter allows selection of only those keypoints 
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8.0 KEYPOINT PREPROCESSOR (KPPRE) 
8.6.2 (PPRE RUN PROCEDURES 

correspondtng to a given task to be preprocessed. 
Example T5K:5 Default -1, 

(all tasks). 

PRE This is a toggle to produce a preprocessed keypoint 
f J 'e. 
Examp1e PRE=~"4 Default v. 

CDS This is a toggle to produce a compressed keypoint 
descriptor file. 
Example COS=N Oefault v. 

ROS ThIs Is a toggle to replace the description into the PL. 

FLT 

Example RDS=Y Default N. 

This parameter 
l( eypo I ntsf II e. 
Examp'e FlT-SOFT 

specifies the type of Input data on the 
Allowable types are HARO, SOFT, SIft. 

Default HARD. 

TRe This parameter specifies whether trace output is to be 
g en er ated. 
IE )( a mp leT R C - Y 0 e f au I t N. 

CSC This parameter specifies whether a fu11 keypolnt 
descriptor flte is to be generated. 

10 

LI B 

LIBUN 

Example OSC-y Default N. 

This parameter allows specification of the UN of the 
workspgce containing certain files. This allows a 
single copy of these fites to exist, simplifying 
procedures when they are updated. The files accessed 
using the 10 parameter are KlF, PRFand OTF. 
Example ID=KEYPERF Default user's 

own UN. 

Name of file where the object code for XKPPQE Is found. 
Ordinarily this parameter is obtelned from the 'tooltlb' 
parameter in the user's PROFILE. This parameter ~ould 
ordinarily be used for testing a new version of the 
preprocessor, or for use of a specia11, modified version 
of th e pre p roc e .S5 0 r • 
Example LIR=MYlIS Default XUlI8. 

User number where file speclfJed by LIB (above) resides. 
Ordinarily this parameter is obtained from the 'toolaet. 
parameter In the user's PROFILE. 
Example lI8UN=UN12 Default KEYPERF. 
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8.0 KEYPOINT PREPROCESSOR (KPPRE) 
8.6.2 KPPRE RUN PROCEDURES 

8-16 

24 feb 84 

Some examples of how to Invoke the KPPRE procedure folloHt 

SES.KPPRE DSF=DESCF T his c a I I wi' I p r e-pro ce s s 
DATAFL and output 
pre-processed keypoints 
default fi Ie KPTDFl. 

f j Ie 
the 

Into 

SES.KPPRE DSF=Dl TRC=Y DSC=Y This call will do the above and 
witlalso generate the trace 
output and print the fut. 
keypoint descriptor flte. 

SES.KPPRE TPF=ABC002 DSF=DSFl •• 
P R E= N TS K= 4 T h i sc al. wi t I process the 

keypoints collected on tape 
ABC002. It wt 11 not generate e 
full pre-processed keypoint 'fi IE 
but wi 11 output a selective one 
for keypoints betonging to task 
number 4 (TASKFl). 

SES.KPP~E DTF=KPTS DSF=Dl TRC=Y This call will pre-process the 
keypoints on disk fite KPTS, 
generating a full trace report 
and outputting the pre-processed 
keypoints on fite KPTDFl. 

SES.KPPRE DSF=Dl TRe=y MKP=lOOO This ~ill produce a processed 
keypolnt file called KPTDFL from 
the first 1000 keypoints of the 
j npu t file OA TAf l. It wi 1 I at so 
produce and print the trace fite 
TRACFL containing the first 1000 
keypoints. 

SES .IK P P RE 0 T f = OL 0 PAR 0 S F =0 1 T hi s lit i I t produce and P r I n t the 
file KPTDFl containing the jist 
of the descriptions contained on 
the binary parsed file OlOPAP. 
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8.;) KEY?OI~T PREPROCESSOR (KPPREl 
8.b.2 KPPRE RUN PROCEDURES 

S.K'PRE DSF=Dl MKP=lOGC $KP=lOOOO •• 

8-17 

TSK=24 This will create and run a batch 
Job to pre-process the lOCOa to 
11000th keypolnts (approx.), and 
print their descriptions. (The 
CDS Is forced on anyway). The 
Job will also create TASKFl 
which contains the pre-processed 
keypolnts of task number 24 
decimal. 
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9.0 PRIMARY DATA REDUCTION (KPREO) 

The PMF Primary Data Reduction program 
analyze keypoints co"ected during a 
produce system level analysis reports. 
to •• 'ow the data reduced to be broken 
by the Extended Reporting Facility. 

24 Feb 84 

(KPREO) is designed to 
single data collection and 
tater it wi" be expended 

out by time period for use 

The data reduction program was wrlttan to provide an early toot 
to reduce keypoint data in order to give some statistics to 
support performance allocation and software development for the 
CYBER 180 and to form a base for long term reporting software. 

KPREO currentty runs In 110 state under NOS versions 1 and 2. 
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9.0 PRIMARY DATA REDUCTION (KPRED) 
9.1 KPReD GENERAL DESCRIPTION 

9-2 
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The keypofnt data reduct'on program reduces keypolnt dat~ 
gathered trom the NOS/VE operating system. Keypolnts must be 
processed by the keypoint pre-processor previously described 
before they may be analyzed by KPRED. 

The KPREO program Is a tree-struotured, modular program which 
reads the pre-processed keypolnt fite created by the keypoint 
pra-processor Ind summarizes system level statistics from this 
data • 

Keypolnt instructions are disseminated throughout the operating 
system, product set, and user code. Classes and Keypolnt nuwbers 
are used to Idantlfy u.niqueness ota keypoint. See the SIS/18C 
for further details of this structure. 
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9.0 PRIMARY DATA REDUCTION CKPREO) 
9.2 PROGRAM OESCRIPTION 

The program has been written with the aim of satisfYing two kind 
of customersl system development and system performance. Thus, 
the program has been designed to have a common data gathsrlng 
core with expansible data statistic layers. 

9.2.1 DlTA GATHERING 

The common data gathering core is 
multi-rooted tree where leaves represent 
for identi'ied keypolnts. 

composed 0 f 6 lar ge 
pertinent information 

In figure 2.1.1 the structure of the tree which keeps keypoint 
information Is shown. 

Dynamic elloe.ticn is used to allocate space only for different 
keypoint numbers li.e. space is directly proportional to the 
number of different keypolnts and not the number of collected 
ke y;){) i nts) • 

The basic structure is composed as foliowsl 

• 

• 

• 

• 

• 

• 

A pointer (root) to each section. system, product and user. 

An array which contains the description of all 
different k e yp 0 I n t s. 

the 

An array which cont.ins per each suh-sectlon (or per every 
block of 50 keypoJnt numbers); a pointer to the first and 
last allocated keypoint block for the sub-section (if any). 

A keypolnt block contains uniqueness information to 
I dent i fy J t ; counters and vectors use df 0 r the his tog ra m s 
(dynamical I yalloc&ted If requested); a pointer to ttHl next 
block (if any); a pointer to the first and last data block 
(lfllny) which was gathered within the keypolnt number. 

A d at a b Jock con t a J n s the d at a its e If, a co un t for t h a 
data, a pointer to the next block (If any), and a pointer 
to the first and Jast data keypolnt block (i' any) ~hich 
would be the next fo'iowing keypoint with no keypolnt 
identification. 

A d~ta keypoint block contains the data, 9 count and ! 
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q.o PRI~ARY DATA REDUCTIDN (KPRED) 
9.2.1 I)ATA GATHERING 

pointer to the next block (If any). 

9-4 
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• Task Information Is kept in a link Jist representation. 

• 

Only existing tasks wi ,t use space. 

Unit (dIsk unit) intormatlon Is kept in a link list form 
where on), existing units wil' have space atlocated. 

• Tables for different summary Information are dumped every 
soeolfied time interval to the summary fl Ie. 
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9.0 PRI ~ARY OAT A REDl.JCT ION (KPREO) 
9.2.1 DATA GATHERING 

9-5 
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FIGURE 2.1.1 - Tree Structure of the Keypoint Information 
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9.0 PRIMARY DATA REDUCTION (KPREDl 
9.2.2 DATA STATISTICS 

9.2.2 DATA STATISTICS 

2·4 Feb 84 

Host of the statistics ere computed by walking through the tree 
st rue t u r e and C 0 J Ie c tin guS e f u t data to be used for co til put a tl 0 n • 
An independent spacial section has been defined In order to 
collect data to produce performance reports. This sectlen Is 
expansible according to needs since keypolnt numbers are 
hard-coded. 

The need to hard-code these keypoint numbers is attributed to the 
fact that these reports need recognition of events which involve 
sequence of keypoints (or a single keypojnt) that have to be 
identified and trapped through one 0' these special processes in 
order to generate the reports. 
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9.0 PRIMARY DATA REDUCTION (KPRED) 
9.2.3 STATISTIC OUTPUTS 

9.2.3 STATISTIC OUTPUTS 

9-7 
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Sever.' forms of output are generated according to selection of 
input tOQI)Jes (I" B, C, 0, E, H,J, K, l, N, R, :S, T and Xl. 

The summary statistics are generated exclusively by keeping 
accounting for each keypoint, they Include: 

E J ap sed tim e • 

Total number of keypojnts. 

Keypoint frequency. 

Su mm a rypereac he sub-sec ti on t numba r of k eypo i nt anc 
averages. 

Tota. numbsr of keypolnts by class. 

"This output wi.1 always be printed even with all outputs 
dis act 1 vat e d. 

This means only Keypotnts of classes 0-5 are analyzed. 

Only keYPoints of classes 6-10 are analyzed. 

Onty keypoints of ctasses 11-14 are ana'yzed. 

Sy default'" keypoints are identified. 
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9.0 PRIMARY DATA REDUCTION (KPREO) 
9.2.3 STATISTIC OUTPUTS 

U_=_UAIA_s'IAIIs'IICS 
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This information is gathered using the data field within the 
keypolnt number and the data keypolnt. The printout Nil. be for 
each section and for each different keypoint if data exist. The 
output will conta' ns 

KeYPofnt name and number. 

Data content and data keypoint content. 

Counts and percentages. 

Following is an example of the output1 

PURGE BUFFER 4000 SVA COUNT %-CQUNT 

4fO 8 10.26 DATA-KPT COUNT %-COUNT 

Content 
data field 

8 
1008 
2008 
3008 

% of 0 ceur ren ce.s 
within the sub­
section 

1 12.50 
1 12.50 
1 12.50 
1 .12.50 

% within the 
kpt. no. 

Kpt. no. Occurrences Content of 
data kpt. Name of 

the data field Occurrences 
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9.0 PRIMARY DATA REDUCTION (KPRED) 
9.2.3 STATISTIC OUTPUTS 

Informative errors are printed to warn the user that 
did not 'ollow all rules governing keypoint sequences. 
is an example of an error message: 

24 Feb 84 

something 
Follow.ing 

32770()1 .108. Procedure entry/exit not In sequence. 

Kpt. time 
stamp 

.rror no. error description 

The time stamp Is printed because It has uniqueness among all 
other fletds thus Identifying the keypoint wIthout gmbigujty 
since no two time stamps are Identical. 

A summary table showing how many errors of which type Is also 
pr toted at the end of the run. 

For each identified keypoint three histograms are generated' 

L 

N 

X 

Kevpoint frequency. 

Time to next procedure call (or next occurrence of same 
k evp 0 i n t ) • 

Time between entry/exit of procedures (where entry and exit 
k pt. ar e s pee I fie d') • 

- Hi stogram 'for Last C a' , ( last occurrence). 

- Hi stogram for Next Keypo t l'lt (frequency) • 

.- His to,g ram for entry/exit of procedures. 

ThUS H Includes 81 I histograms. However l, N and X affect only 
the corresponding histograms. 

A sample histogram output Is shown In the Output Reports section. 
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9.0 PRIMARY DATA REDUCTION (KPRED) 
9.2.3 STATISTIC OUTPUTS 

For each task in the system the following data Is produced. 

User time In microseconds and as a percentage of the total 
t3sk time. 

Mon1tor time in microseconds and as 3 percentage of the 
tot:!' task time. 

T {) ta I t j me.. per C 19 n t a 9 ,I I n st tot a I run. 

Chronological order of appearance for all keypolnts Mith 
counts and percentages; 

Total and percentages for the entire run; 

Segment and page faults information. 

The K toggle is used to print a kaypoint summary by task. 

Tne NOS IVr: moni tore x i t k eypo i nt (number 40(1) I s used to keep 
task account In g. 

FollowinG is an example of the output. 

Task no. User Time % UM MTR Time 

21753 43.44 ;21028 , , 

% MM TOT. Time ~ 
Time 

32.86 42781 3'1.50 

Chronological or1er if selected (K toggle) 

Segment Ind PQg~ r4ults information 

TOTAL 5 0073 4 3.9() 6399'7 56 • 10 114070 100 • (;:e 
Of FF ".'1'> R 50013 0 • 00 632()5 b 11 11407t) 0.00 . "<1. '- • 
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q.O PRIMARY DATA REDUCTION (KPRED) 
9.2.3 STATISTIC OUTPUTS 

pem$start_stop_Kpt 
pmKS execu te 
allocate space in heElP 

: 
: 

TrJ TA L 

COUNT 

1 
2 
9 

601 
1 

KEYPOINT 
% TASK % TOTAL 

0.47 
0.94 
It .,25 

0.17 
0.33 
1.50 

q9.83 
0.11 

9-11 
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The line named "DIFfER" Is a checkpoint sum which is able to 
verify if the accounting was kept accurately. The "I" showed 
under the keypoint count Is caused by a 'aulty keypolnt which 
gave an error conditiGo, thus it Mas not recorded. 
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9.0 PRIMARY OATA REDUCT ION (KPREO) 
9.2.3 STATISTIC OUTPUTS 
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This output should give the performance evatuation report. 
However, since most of the keypolnts are not available to produce 
such a fuJ I report, only a small subset is generated. 

- CPU Usage (per each CPU): 

• 
• 
• 
• 

M11 timewfth percentagef 
UM time with percentage, 
Tota I CPU ti me., 
H~/$W comparison times. 

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

- Memory Manager 

• Total page faults/sec. 
• Page faults/sec. with 110. 
• Page faults/sec. without 110, broken down Into: 

• 
• 
• 

new pages, 
reclaimed, 
ot her s • 

Keypoint #1106 is used to keep accounting for the page faults. 

- Peripheral Device Usage 

• 
• 
• 
• 

no. 0 f Il0 r equ9:stS.' 
a v £h b yt e t ran s far 
type of request (Input, output), 
avg. lID q\.utue length. 

No keypoints are available at the time of this update for 110 
statistics. 

- Summary Histograms 

• overall keypoint frequency, 
• overall time to next procedure call, 
• overal' time between entry/exit of procedures. 
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9.0 PRIMARY DATA REDUCTION (KPRED) 
9.2.3 STATISTIC OUTPUTS 
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for Bach sub-section within each saction (system, product, user), 
a summary report is producedt 

• Keypolnt name and keypolnt number 
• 
". 

Count, percentage, average within the sub-section. 
Average frequency, next ca.', and entry/exit. 

• Tl.) til I by sec t, on, IV ar age.tod maximums. 

Following is an exarnpte of this output. 

lG 

Kpt-narne 

Sub-section 
Name 

Kpt 
No. 

USAGE BY fUNCTION 

Count .%Count ~CountAvg .Time Max 
Module Total Next Call 

••• 
• • • 

4 
4 

100.00 0.66 47165.QO 91856 
0.66 41165.00 91856 

Avg.Time Max 
Ent/Ext 

201,2. '0211(; 
2012.50 2110 

For every keypoint, one line of output Is produced using thE 
following format: 

;2348 12 

time d~t1J 
(usec) field 

del t a 
time 

PFTI 

'orm&t class' 
(H=hex.) 

data 
des c rip t Ion 

1222 Itt MM 3 D Make page table entry 

kpt. subsect. Keypoint descrIption 
MM=memory manager 

CPU Mode task no. 
M=monltor CI ass Type (O=debug) 
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9.0 PRIMARY DATA REDUCTION (KPRED) 
9.3 DESCRIPTION Of FILES USED 

9.3.1 INPUT FILES 

Zit Feb 84 

INPUT: This fil. contains the program Input parameters (toggles). 

FKPDS: This fide contains the description of all the keypoints in 
the data file. It is the first record of the data fiie KPTDFl 
which Is an output file from the pre-processor program KPPPE. 

FKPOT: This fife contains the pre-processed keypoints. It is the 
second record or the output file KPTDfl generated by the 
pre-procesor program KPPRE. 

fKPDD: This fi'e contains information for data statistics 
recording. This reduces the runtime eM usage considerably when 
'Us ed co rrl C tl y • T he f J I e fa rm a t Is I 

Class Keypolnt D (for delete) 

t his me an th e d at ;8W II I not be ree 0 r de d for t hats pee If f c 
keYP;Qint. 

9.3.2 OUTPUT FILES 

OUTPUT: This fife contains a" the selected outputs. trace, 
histograms, summary reports, data statistics, etc. 

FOESSl This file contains a smal' amount of debugging information 
which keep~ tracks of the logic fJow of the program. 

fKPS~1 ThIs file contains summary Information oar selected time 
jnterval for the 110, System, Memory Mlf., Task Mgr., etc. This 
fi Ie wi' I be used as input by the summary reportsgeoerator. 
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9.0 PRIMARY DATA REDUCTION (KPRED) 
9.4 OUTPUT REPORTS 

9.4.1 KEVPOINT TRACE 

TP1 E DELTA 
ov HIe ROSEC TIME 

0 0 
3·46 346 
66 8 322 
692- 24 

1351. 659 
1415 64 
1534 169 
1677 93 
1£:\94 211 
1.900 6 
1955 55 
ZOttO 8S 
2093 53 
2.181 S8 
2373 192 
2457 84 
258 1 1'" R . L"t 

210 ~ 12·4 ,.~" 

2812 107 
2Q02 90 
305 7 155 
3079 2~ .(;. 

3260 181 
3424 164 
34~a 74 
352 :3 2, 
381 0 2.87 
382 1 11 
383 :3 12 
3925 92 
391) :3 38 
398 8 25 
lt034 46 
4066 32 
4113 47 
4123 10 
41:32 9 
4141 9 
413 3 12 
4319 226 

DATA 
DATA R NA i'1E 

o 
o H 
o H 
o H 
o H 

400 H 
(; H 
o I srA TUS 
o H 
OlD i3G_MOOE 
o H 
() I STATUS 
o H 
o ! 5TI\ TUS 
o H 
o I STATUS 
o H 
o I STATUS 
o H 
o I S fA TUS 

80 HMCR 
o J1 

o H 
10 H FIO.ORO 
10 H FlO. ORO 
10 HfIO.ORD 
o I STA TUS 
o I STATUS 
() I STATUS 

10 H FIO.ORO 
10 H FlO. ORO 
10 HFIO.ORD 

101 ! Of» 
10 H FlO.ORO 
o I ST,lTUS 
o I STATUS 
;0 I STA'TUS 
o I STArt'S 
o I STATUS 
o H 

9-15 
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M SC 
CLSS KPT 0 TN TASK T DESCRIPTION 

15 0 U 
2 256 U CL 
3 256 U CL 
2 Z89 U Cl 
3 ,289 U Cl 
2 4.004 UMT 
2 1617 U PM 
3 1617 UPM 
2 1647 U PM 
:3 lb47 U PM 
2 1617 U PM 
3 1617 U PM 
2 1617 tJ PM 
:3 1&17 U PM 
Z 1617 U PM 
3 1617 U PM 
2 1617 U PM 
3 1617 U Pl~ 
2 1617 U PM 
3 1617 U PM 
3 4004 U MT 
:3 250 U Cl 

2283 U Cl 
2 119 IJ AM 
2 1q9 U SA 
2 1'71 U a,A 
3 171 U SA 
3 199 U SA 
3 119 U AM 
2 112 U AM 
2 199 U RA 
2 101 U AM 
2. 157 U SA 
2 16.5 U SA 
3 165 U SA 
3 157 U SA 
3 101 U AM 
3 1q9 U SA 
3 112 U AM 
3283 U Cl 

o P .* UNDEFINED KEYPOINT *. 
o E ClPSGET_VALUE 
a x ClPSGET_VAlUE 
o ~ ClPSPOP_BlOCK_STACK 
Q X ClPSPCP_BlOCK_STACK 
o E ENTER JDB TRAP HANDLER 
o E PMPSESTABlISH_CONDI1ION_HAMDlEA 
o x PMPSESTAelISH_CONDITlnN_~ANDleR 
o E PMPSTASK_DEBUG_"OOE_ON 
o X PMPSTASK_DEBUG_~QOE_ON 
G E PMP$ESTABtISH_CONDI1ION_HANOL~O 
o X P"P$ESTABlI5H_CONOITIDN_~AMDlER 
o E P"PSESTABLISH_CONDITION_4A~nlER 
a x PMPSESTABLISH_COND!TION_~ANDlfR 
0; PMP$ESTABLI5H_COHDITION_4A~nlE~ 
o x P~P$ESTABlISH_cn~DrTION_Ha~nlER 
C E PMPSESTABLISH_CONDITION_HANnlEq 
o x PMPSESTABlISH_co~orTlnN_~ANnteR 
o E P"p$ESTAelISH_CONDITION_H'N~l~~ 
o x PMPSESTABlISH_CONDITIDN_HANDtER 
Q x EXIT JOB TRAP HANDLER 
o X ClPSPROCESS_COMMAND 

3079 .111. NEW BLOCK W1TH ~XIT 
o E ClPSGET_DATA_lINE 
o E AMP$GET_NEXT_KEV 
o E eAP$SYS~BlK_V4RIABLE_REC_~ID 

c e BAPSGET_NEXT 
o X 8AP$GET_NEXT 
o x BAP$SYS_BlK_YARIARLE_REr_FAP 
o x AMP$GET_NEXT_KEY 
o E AMPSFETCH_AccesS_tNFOFMITION 
o E 8AP$SYS_Bl~_VARIA8LE_R~C_F6P 

o E AMP$ACCESS_METHO~ 
o E BAPSCONTROl 
Q ~ BAPSFE1CH_ACCESS_INFO 
o X BAPSFETCH_ACCESS_INFO 
o X 8APSCONTRCL STATUS = 0 a) NORMAL 
o X AMP$ACCESS~~ETHOD 
o X BAPSSYS_BlK_VARIABLE_RfC_FAP 
o X A"?SfETCH_AcceSS_INfORM'TION 
o X ClPSGET_DATA_lINE 
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9.0 P RIM.ARY 0 ATA RE DUCT ION (t(PR EO) 
9.4.2 ERROR SUMMARY 

ERR-NO ERROR MESSAGE 

130 KEYPOINT MATCH NOT FOUND 
104 CPU STATE OUT Of SEQUENCE 
113 PROCEDURE EX IT NCT IN SEQUENCE 

COUNT 

26 
4 
q 

9-16 
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9 .tJ ? RIMA R Y DATA R E DU C T I Q N ( KP REO) 
9.4.3 KEVPQINT SUMMARY 

9.4.3 KEYPOINT SUMMARY 

CONTROL-TOGGLES eLMT RUN-NO. 

rDTAL-KPT 

CLASS COUNT 

1 6 
2 6632 
3 6646 
,4 1 
8 132 
Q 114 

15 :1 

SECTN-NAME 

AM ( ltJO) 
84 ( ISO) 
SA ( 200) 
CL ( 250) 
OM (400) 
OM ( 45:» 
lG ( 850) 
t1i\t (1100) 
tiM (.115,0) 
OS (1400) 
PM {160(j} 
PM (1650) 
S"T (1651) 
TM (19(H)) 
AV (2100) 
10 (2200) 
RM (22501 
fiT (4 OOJ) 

Fe ( 250) 
CC ('150) 

13'34 KPT-FREQUENCV 

%-TOT 

0.04 
49.00 
49.11 

0.01 
0.98 
0.84 
0.02 

COUNT 

572 
931 

2 
2001 
1 C},S, 2 

514 
114 
292 
846 

5 
8 

5~8 
2 

284 
lit 

5893 

10 
236 

? ERe 'ENT 

4.23 
6.S8 
0.01 

14.83 
'1.85 
C1.8<; 
().06 
3.80 
1.29 
2.16 
6.25 
0.04 
().06 
3.75 
0.01 
2.10 
0.25 

43.:;4 

0.07 
1.74 

9q.81 

.24 Feb 84 

PMF RUN 

ST,t\RT-TI ME o srOP-T 1ME 54212533 ElAPSEO-TIME 

4005.65 USEe HW-8UFf-OVFl 1 
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9.0 PRIMARY DATA REDUCTION (KPREO) 
9.4.4 SYSTEM SU"~ARY 

9.4.4 SYSTEM SUMMARY 

CPU USAGE 

Cf>U 0 

CPtJ-TI ME 
IDLE 

TOTAL 

54212533 lOO.OO~ 

MTR-M3DE 
!JS ~ -MrJ DE 
170-MDO:E 

54212.533 

50707911 
2615508 

889114 

93.54~ 
4.82% 
1. 64'~ 

OCCURRENCES 

MONI TJRMODE 
US ERMO{lE 
171) MODE 
MONITOR MODE TRAPS 
USER MODE TRAPS 

1289 
1290 
1215 

357 
24 

24 feb 81t 

FREQUENCY AVG.DURATION 

ItZ057.SZ 
42025.22 
42519.63 

1.51855.8'3 
2258855.54 

39338.95 
2027.53 

697.34 
49'1.38 

76766.42 
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9.Q PRIMARY DATA REDUCTION (KPRED) 
9.4.5 PAGING SUMMARY 

9.4.' PAGING SUMMARY 

MM 

iJ/S 
PER SEC. COUNT 

PAGE FaULTS 
PAGE FAULTS ClIO) 
PAGE FAULTS 'NO 110) 

RECLAIM£: 0 
NEW 
I>T FtJLl 

3.87 210 
1.15 95 
2.12 115 

0.46 
1.'5 
0.11 

25 
84 

6 

Q-19 

24 feb 84 

f A U LT S 

USER 
PER SEC. COUNT 

0.000 
0.00 
() .oe) 

c.co 
e.CtO 
C.OCi 

o 
o 

Control Data Prlv4te 

o 

TOTAt 
PER SFC. cnu 

3.8721'.) 
1.15 
2.12 

0.4-5 
1.55 
0.11 



Performance Reporting faci J ityERS 

9.0 PRIMARY DATA REDUCTION (KPRED) 
9.4.6 TASK MANAGER SUMMARY 

TM 

CPU 0 

TASK SWITCHES 1290 
TASK SWITCHES TO SAME TASK 1281 
TASK SWITCHES FREQUENCY 42025.22 

24 Feb 84 

TASK MANAGER 
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9.0 PRIMARY DATA REDUCTION (KPRED) 
9.4.1 COMMON 110 SUMMARY 

9.4.7 COMMON 110 SUMMARY 

To be supplied. 

9-21 
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PERIPHERAL DEVICE USAGE 
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--------------------------------------------------------------------
9.4.8 HISTOGRAM EXAMPLE 

rI~E 

%.X-GRP 
o 
1 
2 
3 
4 
5 
it) 

7 0.00 
fJ 
9 

10 
11 
l' 
13 
1,4 
l.~$ 0.01 
16 

i3ETWEEN 
V-STEP 

~y ::tX 
t) to 
;j () 

o 0 
00 
o 0 
o 0 
o 0 
1 0 
o 0 
3 0 
2 0 
2 0 
1 0 
1 0 
1 0 
2 0 
2. 0 

ENTRY AND EXITS (MICROSEC) 
31 0 370 140 

o I 
1 I 
3 I 
4 1* 
:; 1* 
6 1* 
8 1* 
9 1*** 

10 It 
13 1***** 
25 1**** 
38 1**** 
50 1*** 
63 ·I** 
75 1** 
88 1***** 

100 1*** 

1110 1460 1850 

17 27 0 
12 a 

4 () 

125 1***.** ••••••• *.***.*** ••••• ** •••• ** •••••• ** •••••• 
18 
19 
20 
21 
;~2 

23 0.46 
24-
25 
26 
27 
26 
29 
30 
31 1.27 
32 
33 
·~4 

:35 
36 
31 
3H 
39 3.59 

250 1.*.***************** •• 
6 0 
2 0 
2 0 
:~ 0 
5 0 

375 1******** 
500 1*** •••• *.*. 
625 1***** 
750 1***** 
875 1****** 

1000 1***.****** 
11 0 
30 

1250 1.** •••••••••••• ** ••• 
2 0 
1(; 
o 0 
o 0 
t) () 

t) <0 
1 (j 
ij 4:\ 
o 0 
1 1 
o 0 
o 0 
Q 1 

,2 5100 1******* 
3750 1**** 
.5(;0(; 1** 
6250 1* 
7500 1* 
875;) 1* 

1(}000 1* 
12500 I** 
25CO() 1* 
3750() 1* 
50000 1** 
62500 1* 
75000 1* 
6750(j I* 

: 
o 0 25000000 I 
o 38 37500COO 1* 
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TorAl Y-AXI$ 
MAX PEAK V-AX IS 

TOTAL X-AXIS ? 

~AX PElK X-4XIS 

VARIANCE Q.302Q62Q4 
ST AND.n EVT~Ttn~! 

SKe~NESS 4.4783 7 218 
REt.SKEWNESS 

MEDIAN BIN 

MINIMUM 
MAXIMUM 

AVERAGE 
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9.0 PRIMARY DATA REDUCTION (KPRED) 
9.4.9 TASK STATISTICS EXAMPLE 

9.4.9 TASK STATISTICS EXAMPLE 

TASK-NO 

7:3 

USER-TIME MODE MTR-TIME 

81475 2.32 .1381815 

3 4001 EXIT 180 MONITOR MODE 
2 129 AMPSPUT_NEXT 
2 148 VALIDATe_CALLER_PRIVILEGE 
2 1631 P"?SGET_TASK_ID 
2 118 8APSNUll_DEVICE 

MODE 

2.13 

2 1617 PM?SESTABLISH_CONDITION_HANDLER 
2 263 CLPSSC4N_TOKEN 
Z 250 ClPSPROCESS_COHMAND 
2 293 CLP$FIND_PATH_DESC_VIA_LFN 
Z 284 ClPSCDNVERT_STRING_TO_FIlE 
2 4002 ENTER ~DS 110 
2 1918 SWITCH TASK 
2 160 BA:P $F~ETCH_ART _T.lBlE_POINTER 
2 265 ClPSCDNVERT_STRING_TO_NAME 
2 117 AMPSGET_FIlE_ATTRIBUTES 
2 167 BAPSGET_FIlE_ATTR 
2 4003 ENTER MONITOR TRAP HANDLER 
2 2201 IDPSPROCESS_IO_COMPLETIDNS 
2 444 DMPSTRANSFER_UNIT_WRITTEN 
Z 497 OMP$FETCH_EOI 
2 288 CLPSPUSH_BLOCK_STACK 
2 1600 PMPSEXECUTE_TASK 

t : 
2 2'1 CLP$SCAN_PARAMETER_LIST 

) EGMENT AV A Il AV. MOO VAL 10 NO 
NUMBER tJUEUE QUEUE IN-Pl MEMORY 

3 0 0 0 0 
F 0 1 0 (.) 

11 0 1 0 0 
5 0 :; 0 0 

10 0 1 0 0 
2,8 I) 4 0 0 
28 0 1 0 0 
3B 0 0 () () 

B 1 0 0 ( 

3C 0 1 0 0 
Ie 0 0 (} 0 

1 14 0 0 

Contro • 

PG. WI 
lO'-AC 

Data 

9-.2:3 

24 FeeS4 

TOT-TIME %-10T COUNT %-T.S~ %-11T 

1463350 

TH PAGE 
TV ON-DISK 

a 0 
0 0 
0 0 
0 0 
0 :J 
0 0 
C 1",. 

•. ~ '\0.' 

t: :.i 1 
0 '1 \.I. 

C C 
0 .l 

0 2 

P r 1 vate 

2.70 

77 
8 
4 
4 
It 

,52 
74 

:3 
12 

4 
46 
16 
'" ? .L_ 

18 
It 

14 
6 
6 
2 
4 
2 

PT-IS PG.IO 
FUll ORV.REJ 

0 {) 

0 0 
C to 
0 0 
\) .> () 

C 0 
C 0 
if) 0 
0 .. 1"'} 

'l-)" 

(} 0 
0 C 

0 0 

1.'+.18 
1.47 
0.74 
0.7>\ 
0.74 
t:).58 

13.63 
0.'75 
2.21 
0.74 
8.,47 
2.q? 
2.21 
3.'31 
0.74 
'l.fi2 
l.58 
1.10 
1.10 
0.17 
i).74 
0.37 

.~ 

;J. 

o. 
o. 
o. 
~. 
~. 

o. 
o. 
o. 
o. 
{) . 
0. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
O. 
o. 
fl. 

NE~4 8r.=:Yf)~ 

oA.GFI=!l.lI 

1 
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9.0 PRIMARY DATA REDUCTION (KPRED) 
9.4.10 DATA STATISTICS EXAMPLE 

9.4.10 DATA STATISTICS EXAMPLE 

**PAGE TABLE IS FUlL •• * 

PAGE TABLE FULL PROCESSOR 

PAGE TABLE FULL' PROCESSOR 

DELETE SEG~ENT BY SEGMENT NUMBER 

DELETE SEGMENT BY SEGMENT NUMBER 

24 Feb 84 

1 1101 P1I COUNT X-COUNT 

843 1 16 .67 
8lt5 1 16 .61 
:# Ba 1 16. 67 :c 
F 87 1 16. 67 
FA B 1 16 .67 
F47 1 It., .67 

6 laO .()Q 

2. 1146 PTI COUNT ~-cnUNT 

824 1 16 • 67 
8 26 1 16 .67 
Ii qC 1 16. 67 
F98 1 1 6 .67 
f at 1 16.67 
F28 1 16 • 67 

6 10C .00 

3 1146 PTI COUNT ~-COUNT 

1 J;; 83 33 . .,.t. • 
2 1 1 1;.;.67 

6 lvO.OO 

COUNT %-cnUNT 

1 lOCi.CO 

:3 1105 COUNT %-COUNT 

1 :2 100.00 

2 1104 COUNT %-COU"T 

C 12 100.00 

Control Data Private 



Par'or~ance Reporting facility EIS 

q.O PRIMARY DATA REDUCTION (KPRED) 
9.4.11 SECTION SUMMARY 

9.4.11 SECTION SUMMARY 

KPT-N.AME KPT-ND COUNT t-CDUNT %-COUNT 
MOOUL E TOT At 

PAGE FAUL r PROCESSOR 
1106 420 81.11 

SETIGET SEGMENT LENGTH MONITOR REQUEST 
1142 32 6.23 

•• PAGE TABLE IS FUll ••• 
1101 6 1.17 

PERIODIC CALL 
1136 16 3.11 

PAGE TABLE FULL PROCESSOR 
1146 12 2.33 

DELETE SEGMENT BY SEGMENT NUMBER 
1105 24 

1104 4 0.78 

514 

3.10 

0.24 

0.04 

0.12 

0.18 

0.03 

3.80 

24 Feb 84 

USAGE BY FUNCTIONS 

AVG-TIME 
NEXT-C,All 
MIttI S EC 

MAX 

29459.04 54042 

19590.69 51958 

8232.83 18405 

32370.00 49396 

33234..83 49396 

51649.5 e :53258 

51953.00519'9 

29735.63 54042 
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AVG-TIME 
NEXT-KPT 
MICROSEC 

326.56 4555 

248.83 371 

100 

2603 

393.81 2686 

157.25 313 

32:3.1q 

AVG-T!~ 

f.NT'F.X 
1'1 Irq1 S ~ 

2645.1 

0.0 
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q.o ? RIM ARf 0 ;AT A REDUC T ION (KPRED) 
9.4.12 INTERVAL SUMMARY FILE 

9.4.12 INTERVAL SUMMARY FILE 

10000 
4000 9812 0 253 9128 

1900 195 02 0 240 240 
4000 ;2923 8 0 :251 8946 
1100 ZQ23 8 (J 1 9 0 
19QCJ 29238 1) 257 257 
4000 3921 2 0 241 91q6 
1 100 3921 2 0 26 2 
19 00 3921 2 0 241 241 
4000 4 80·14- 0 122 9 155 
llOO ;48614 0 50 3 
1900 <4 8614 t) 122 12.2 

252 

25 7 
\) 

241 
1 

122 
2 

9-26 

24 feb 84 

510 259 175 ++++K+9== 099S8RSB;!H 

000 "··~;h If;..v 1. ~l 0 0 3'2 16 
t~ () U 1 1 0 1 1 0 

624 21 8 1:·4 0 0 36 13 
Q \) ;iJ 8 0 0 15 0 

1 91 1 38 q4 t 0 80 44 
1) 0 0 3'1 2 0 6 0 
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9.0 PRIMARY DATA REDUCTION (KPRED) 
9.5 OPERATIO'f,Al PROCEOUR;ES 

Q.5.1 I~STALlATIDN 

9-27 
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To 1 nsta II this program threef j las are needed: PMFPl, XUlIB and 
PMF?lI8. To campi Ie and .save the binary ot the data reduction 
pr ogr ·am ty pe: 

SES.PMFINST KPRED 

9.5.2 DATA REDUCTION OPTIONS 

To run the data reduct; or program: 

inout: TGl RNO SKP SKC MER MDT INT SeT 

wh ere: 

TGL: program control toggles (A8COEHJKLNRSTX), 

R N 0 I run n u moe r, 

MKPI maximum number of keypoints to process, 

SK?: number of keYPoints to skip at the beginning of the 
k e yp (') i n t f j Ie, 

SK:= start ke ypo I nt CI8SS, 

MDT' m~xt mum namber of data Ii nas to r acord, 

ME~: maximum number of errors to printed, 

INT: siJmllaries interval in mi I' isec., 

seT: only keypoints with this section number wltl be printed in 
the trace. 

The input must fol Jow these rules and/or restrictions: 

at' the Input parameters are optional. However, I f the Ith 
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9.0 PRIMARY DATA REDUCTION (KPREDl 
9.5.2 DATA REDUCTION OPTIONS 

parameter is specified, all his predecessors must also be 
pr es ant, 

any number of blanks can preceed or follow each of the 
tokens of the input, at least one blank has to appear in 
between each token, 

if the input 'lie is empty the following defaults are 
:9S sumedl 

• 
• 
• 
• 

• 
• 
• 
• 
• 

at. outputs are printed (TGl = {}), 
the run number is equal to zero (RNO = 0), 
alt keypoints are processed (MKP = -ll, 
no keypoints are skipped at the beginning of the dete 
f i I e (SK P = 0), 
the start keypoint e1as! is 15 (SKC = 15), 
UP to 1000 errors wilt be printed (MER = 1000), 
UP to 100 data fields wltl be recorded (MDT = 100), 
no summary will be prooessed (INT = -1), 
the trace wIll print ai' keypolnts belonging to any 
section (SCT = 9999). 

TGl (optional), the program oontrol toggles consist of a 
strIng of characters fA through Zl, the strIng may be 
em pt y, 

RNO (optional), the run number.s ·any positive inte:ger of 
s 1)( d Ig I t so r less. 

MKP (optional), the maximum number of keypoints to process 
is an Integer which follows these rules: 

.0 = no keypolnts will be processed, only the PMF 
counters statistics wi.I be printed (If PMF counters 
are present in the data 'ile), 

• n = onty UP to n keypolnts will be processed, 
.-n :l3roeass 8f' keYfJoints, 

SKP (optional), the number of keypoints to skip is an 
Integer fo1towlng these rules' 

• 0 
• n 

.. -n 

= 
= 
= 

do not skip keypolnts, 
skip up to n keypoints at the beginning of the date 
file, 
skip all keypoint:s, thus pr.lntlng only the PMf 
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9.0 PRIMARY DATA REDUCTION (KPRED) 
9.5.2 DATA REDUCTION OPTIONS 
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countersstetJstics (I' PMF counter.:; ire present j n 
the data file). 

SKC (oottonsl), the start keypolnt class is an integer 
between 0 Ind 15. 

• 0 = start with any class 
• n = start reducing with the first kpt. of class n. 

MER (optional), this parameter allows the user to limit the 
number of arror messages to be printed. The error suromary 
tatbe Is always active, regardless of the value of "ER or 
the to g'~ I e 'E t I 

the same effect as toggle no error 
messages. 

• n = prints UP to n error messages, 
• -0 = alt error messages are printed. 

MOT (optlon~I), this parameter limits the number of datI to 
be r ecor dad. Til Is reduces the runtl me memor·y usage. 

• 0 = do not save any data, thus the sa~e effect as toggle 
'D' , 

• n = save up to n data Items for each keypoint, 
• -n - save all data. 

I~T (optional), this parameter allow the user to stve on 8 
file (FKPSM) summary information at specified interval 
(~ilflsec.). This file will be used by the summary reports 
ge ne r a to r. 

• n = dump summaries every oml •• iseconds., 
• -n = do not dump summaries. 

seT (optional), the section number Is an integer (with UP 
to four digits) which may be equal to any of the section 
numbers defined in the keypoint description file. 

• 
• 

If no trace Is selected, this parameter is 'gnored • 
If specified with a value of 9999 all sections will 
be pr:i nted. 
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9.0 PRIMARY DATA 'REDUCTION (KPRED) 
9.5.3 PROGRAM CONTROL PARAMETERS 

9.5.3 PROGRAM CONTROL PARAMETERS 

24 Feb 84 

The data reduction program has been provided with several prcgram 
control t()~gQte.s. These toggles wilt de:sctivate parts of the 
output It selected. 

8ydeftuft311 dif'ferentoutputs are printed; if any on'! toggle 
is set, It deselects the corresponding output. The fo4'o~lng is 
a brief descrIption of these toggles' 

A,B,C: deselect processing of system, product set, or u~er 
keypoints respectivel,. 

Ot deselects the data output. This consists of statIstics for 
the data values (if any) gathered by keypoint number. 

Et deselects non fatal error messages. 

HI deselects at I histograms output (thus It Implies L, N and X 
also). 

J: des~lects task statistics. 

K: des~Jects task keypoint description. 

Lt deseSects (last) histograms for frequency of ca'1! for a 
specific keypolnt. 

Nt deselects (Next) histogram for frequency of a specific 
ke VP 0 i nt. 

Rt deselects the report Information which Includest CPU usage, 
page fault statistics, peripherals device usage and summary 
histograms for each histogram type. 

$1 dese' ects S1Jmmar y output. This I s ,a summary of Ever y 
section or the operating system. 

T: deselects the trace dump for every keypoint. 

XI deselects (entry/exit) histograms ror iverage entry/exit 
times of selected procedures. 

If all toggles are selected, only one oage of output wilt be 
<g~ner9ted. This consists of a vary concise summary including: 
elapsed time, total number of kevpoints, overall frequency, run 
number, keypolnt counts for every section, etc. 
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9.5.4 KPRED RUN PRDCEDURES 

9.5.4 KPRED RUN PROCEDURES 

An SES procedure Is provided to run KPRED. 
descr I bes the proc In deta i I s. 

Any of the parameters defined in the SES module JOBPARM mey be 
used. These Include JD8TL, JOBFl, JOSeN, JOBPR, JOBUN, JC8PW, 
JOBFMlY, JOBCN, JOBPN, LOCAL, BATCHN, BATCH, DEfER, NODAYF, 
DAY~ILE, AND OF. (See SES Procedure Writer's Guide, Appendix A) 

TPF I t -the preprocessed da t:. is on tape, TPf is used to 
specify the VSN(s) of the tape(s) on which the data Is 
found. If the VSN(s) have leading Os the VSN must be 
enclosed tn single quote marks. If -the data is spread 
across more then one reel, the list ofVSNsmust be 
enclosed in parenthesis. Up to 10 reels ot tape ma, be 
specified. Tapes must be labeled. 
Example TPF=('000123',123456) Default none. 

DTF If the preprocessed data is on mass storage, OlF 
specifies the file name In which the data is stored. If 
OTF Is not found, KPRED runs KPPRE to create one. The 
fl Ie may be loca', direct access, or even indirect 
access although the Jast alternative Is usually 
impractical. 
Example OTf=OATAFL Default DATAFL. 

nSF This parameter specifies the file where the keypolnt 
descriptors are found. This is an output from KPPRE. 
Example DSF=OeSCFL Default none, 

required parameter. 

DDF This parameter allows specification or an Input fjle for 
reducing the processing during data statistics analysis. 
The file format is: 
Class Keypolnt 0 (for delete' 
tnt s means the. data f l1tt d wi •• not be recorded for that 
keypoint. 
Example DDF=OElDT Default DATOEF. 

RDF This parameter specifies the Ifn of the KPREO output 
r i Ie. 
E)( emp Ie R OF= QtJT Oefaul t OKPREO. 

DGF Th Is par e.meter speclfl as the 'fn of the KPREO debug 
f I 'e. 
Example OGF=DEBUG Default DBGF. 
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9-32 

SMF This parameter allows specification of the KPReD summsry 
f i I e. 
Ex~mpf. SMF-SUMMARY Default SMYF. 

TSL This parameter allows setting of varIous program 
toggfas. The permitted toggles are ABCDEJKlNRSTX. 
Ex amp Ie TGt =sex Defaul t ClNT. 

TIT This parameter alloMs specifying a title or UP to 40 
characters. 
Examp'e TIT:'PMF RUN FOR FMU' Default PMF RUN. 

RNO This parameter a.lows specifYing a run number (mex of 6 
digits). 
Example RNO-l Default qq. 

S<C This parameter allows specifying the starting ktypoint 
class for processing. 
Ex flmp Ie SKC=13 Det·aul t o. 

MER This parameter specifies the number of errors to print. 
If the nUlber of errors exceeds this number processing 
continues but the remaining errors Ire not printed. 
Example MER=500 Default 1000 

MDT This parameter specifies the maximum number of dats 
values to save per keypolnt. 
Example "DT-25 Default 100. 

INT This parameter allows t~e su~mary data to be dumped at 
some specified Interval (in milliseconds). However, the 
follow on program for formatting the output has not been 
written yet. Therefore, do not use this parameter. 
Example INT=lOO Default -1, 

(ignore Interval). 

SCT This parameter allows specification of which section 
number to print. This parameter works In concordance 
~Jth the program toggle T (trice). This would be used 
if only one section of keypoJnts (ie., 1500-1550) is of 
interest (if the number is not the start of a section, 
modulo 50 division wil' be done such that tor inst90ce 
1525 would print th~ keypoints 1500-1549). 
Exampte SCT=1500 Defautt 9~9~y 

(e'l sections). 
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9.0 PRIMARY DATA REDUCTION (KPREO) 
9.5.4 KPRED RUN PROCEDURES 

SKP Number of keypoints to skip at the beginning or the ra~ 
keypoint 'ile (OTF or TPF). 
Example SKP=lOOO Default O. 

MKP Maximum number of keypolnts to process from DTF. 
Example MKP=2000 Default 9Qqqqqqq 

10 This parameter allows specification of the UN of the 
workspace containing certain '.Ies. This alJoMs ~ 
single copy of these files to exist, simplifying 
procedures Mhen they are updated. The fites accessed 
using the 10 parameter are ODF, OTF and DSF. 
Example ID=KEVPERF Default user's 

own UN. 

LIB Name of file where the object code for XKPRED Is found. 
Ordinarily this parametar Is obtained from the 'toallib' 
parameter in the user's PROFILE. This parameter would 
ordinarily be used for testing a new version of the 
preproc~ssor, or for use of a specia'ly modified version 
of the preprocessor. 
Example lIB=MYLIB Default XUlIB. 

lI8UN User number where 'lie specified by LIB (above) resides. 
Ordinarily this parameter Is obtained from the 'toolact' 
parameter in the user's PROFILE. 
Example LIBUN=UN12 Default KEYPERF. 

Some examples of how to invoke the KPPRE procedure follow: 

SES.KPRED OSF=DSfl OTF=KPTOFL This call wJllreduce all the 
keypoints on file KPTDFL and the 
output will be found on filE 
OKPRED. The toggles setting 
are1 no user kpt., no trace and 
entry/exit histogram only. 

seS.KPRED TPF=ABCOOl DSF=DSF1 •• 
R~O=1312B2 MKP=500C This ca" reduces the keypoints 

which are on tape A8C001, witt 
have a run number such as the 
date 1S Dec 1982, and wll I 
reduce only the fJtst 5000 
keypolnts. 
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10.0 KEYPOINT CALL ANALYSIS TOOL 

The Call 4nsJysis pro!;)ram is a method of obtaining statistical 
data about program dynamics from the keypolnts collected using 
the Performance Monitoring Facility (PMF). The data is used to 
reconstruct the calls ~ade by the various procedures which have 
h~d keypoints inserted It their entry and exit points. The 
:8 n a I, sis w il J 0 nl y work i of the programs be i n 9 ana' Y zed are 
written In a structured manner such as Is obtained from languages 
I i keC'f·S I l or PAS CAL. I tw tl' a. SOMO rk fo rln y at her pro gram s 
which use the discipline of performing in a block type of 
structure. Branching around entrys or exits with keypoints ~ill 
substantla"y reduce the accuracy of the analysis. The Call 
An~lysis program requires that at 8 minimum all task switching by 
the operating system must be keypointed. 
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10-2 

There are ,Ive files associated with a run of CALLAN. Three of 
these .r. input files, the other two are output tiles. 

PARMFL is the file containing tha parameters. In the current 
version of CALLAN there Is onl, one parameter which Is 
racognlzsd. This parametar allows the run to be terminated 
without running untit an end or file Is encountered on the 
kaypoint file. The format of this parameter ist 

nn"nnn 

"RECORDS" should be left justified. The H:" must have a space on 
either side. nnnnnn is a decimal number indicating haw many 
keypolnts to process. CALLAN does not begin counting records 
until after the first entrance to a task Is encountered. Thus, 
the keypoint fila will read from 1 to several hundred keypoints 
more than the amount indicated by this parameter. CALLAN wi II 
stop resdi or;; the keypointfi Ie when «nend offllel$ encountered 
or the count is exceeded, whichever comes first. The running 
time goes up very rapidly as the size of the tree increases. The 
first keVilofnts on the file are processed In about 1 msec par 
record on sn S2 whereas after 225000 records have been read, the 
average time Is around 35 msecs per keypoint. The fjle on which 
these measurements were taken contained some Irregularities which 
may account for thIs tremendous Increase 1n running time. The 
algorithm used should not be that sensitive to file size, and a 
proper ~e,polnt file may run much faster. This will be 
determined when more keypolnt files become Ivailable. The memory 
requirements also increase with file size. At the beginning the 
;lnalyzer wilt run in about 60K. 8y the end of the file used in 
the measurements, with 333000 keypolnts, the memory requirements 
increased to 214K. For ft les with the j rregularltlesin the file 
used, this memory increase Is not surprising. Ina proper'; Ie 
the memory requirements should be considerably less. 

DESCFL is the file contaln'ng the keypolnt descriptors. It Is 
the first logical record of the output file of the keypoint 
p ra .'p roc e ss or. T h r ee os te 9 0 r i e S 0 f key po In t s af' ere cog n Iz e d , the 
operating system keypolnts from classes 2 and 3, the product set 
keypojnts from classes 8 and 9, and the user keypoints from 
ctassAS 12 and 13. Within each of these categories, if a 
descrIptor appears more than once, the descriptor for the last 
entry keypoint on the -file i:s !Jsed. Thus, if there Isa 
desoriptor for a kaypoint in both entry and exit c'3sses, the Z, 
8, or 12 descriptors will be used. The same keypolnt number may 
be used in each of the 3 c8teoorl~s. That Is, there may be three 
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keypofnt 7505, for Instance, one tn the operating system, one in 
the product set, and one in the user keypoints. 

DATAFL contains the keypolnts which are to be analyzed. It Is 
obtained from the second togical record of the output file 'ro~ 
the keypoint pre-processor. Only keypolnts of classes 2,3,8,9,12 
and 13 are used by CALLAN. Any other kaypotnts are ignored. Att 
keypolnts, UP to the point of entry to the first task on the 
keypoint file are also ignored. 

REPORT is the fite containing the summarized data for the 
keypolnt analysts. The first I Jne Indicates the amount or time 
·t hit ~as monitored • The s tat 1st i cal data is broken dow oi n to 
reports for each task found on the ka:ypolntf.le.Th·e fir'sttine 
of the task Is 8 report on the task Itself. It Is currently al' 
Os but wl'l eventually be used to hold task related Information. 
Following this is the report on the keypoints In ascending order. 

TAPEl is a file containing supplementary InformatIon about the 
keyp()intrlle. It is pri!narlly t debugging file.' but It may 9'SO 
be used to deduce information about the keypolnt file. This file 
is written during the analysis phase, so that if the program 
aborts, the data on this file can lead to an approximate point 
where the difficulty lies. 
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10.0 KEY POINT CALL ANALYSIS TDOl 
10.2 OUTPUT REPORTS 

The cal' analyzer separates the keypoints such that statistics 
are kept for each task. Each task Is reported by the number 
found in the 4001 keypoint. ThIs keypoint gives the task jd of 
the task being dispatched on exit from NDS/VE monitor. 

The data presented in the report is the summary of procedure 
characteristics in a dynamic environment. During the analysis 
phase of the Cat. Anal,zer, each keypoint is constructed in its 
rightful place in the hierarchy of a tree, with all keypoints 
having a common parent being Itnked together In one branch. 
Parent in the sense used here Is the ter~ for the situation where 
there has been an entry keypolnt executed, but the subsequent 
exit has not yet been executed. If an exit keypolnt were to be 
lost, the keypolnt would remain as an ancestor of alt the rest of 
thakeypolnts in the task. A separate tree Is m·aintained for 
each task on the keypoint f1 J ·a.Theseme keypoJ nt may occtir at 
Ina ny I eve' s o·r the tree. It may appear a sac hi' d 0 'f Itself. 
This would be the case of recursive calls. It also occurs in 
some cases where the execution Is forced by an Interrupt or trap 
mechanism. It could also occur as the result of a lost keypolnt. 

In any case, the date tor all occurrences of a given keypolnt 
within a task are gathered into one set of summary statistics. 
'The datiil regarding each of the keypoi nt's immediate chi I drsn are 
also gathered. In the case of a child, only the statistics which 
relate at the partIcular p~rent ar~ reported. For instance, if 
keypoint 750 is called 10 times by 3 different parents, the times 
and number of times called as a child is reported in the context 
of Its relationship with its immediate parent. But when the 
stati st. cs of 75Cas a parent are reported, all Instances of its 
usage are reported. 

It wlll be Instructive to describe the method by which the date 
is anal yzed. To reconstruct the envi ronment In whi en the 
procedures existed when the keypoints were generated, a stack is 
maintained for each task. When an entry keypolnt Is encountered, 
the ~eypoint Is entered on the stack. To allow the s@rna keypolnt 
number to be used for operating system, product set. and user 
kaypoints. the keypoint is concatenated with 1, 2 or 3 
respectively. When In exit keypolnt is encountered it should be 
the same as the bottom keypotnt on the stack for properly 
structured procedures. At the time of entry on the stack 
necessary data Is stored In a orocedure record. When the exit Is 
encountered. the CP time and real time are determined for the 
procedure is calculated and stored in the procedure record. If 
an improper exit Is eecountered, due to Improper keypoint 
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dlseJpl Ina or because of lost keypolnts, the stack Is searched 
backw3rd to find e matching entry somewhere in the st~ck. If an 
entry is found, the keypolnts between the current position and 
the match are discarded. This explains why the two counts on the 
report are sometimes different. "Count" Is Incremented each time 
sn entry keypoint Is entered on the stack. "Valid count" is on', 
incremented when a proper exit is found. The difference bet~een 
these two Is the number of kaypofnts that were discarded plus the 
number of keypolnts that were outstanding It the end or the run. 
The keypoints outstanding at the end of the run may be found near 
the end of tAPEl under the heading 'summary of steck index'. 

As each keypolnt is entered, it is inserted into a linked list ot 
procedure records. For each procedure record, the linkage is 
such that the parent and all chitdren or the procedure may be 
determined. The procedure records are maintained such that if 
the procedure is called by more than 1 parent 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 
parents. A page 'ault keypoint has the p6age fault charged to 
its parent. The time statistics are accumulated only where 
keypoints have a valid exit. However, at' page fauJts are 
recor ded, so that a page fau It wi I tshow up for a procedure CRt I 
even If It Is subsequently discarded. 
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10.0 KEY POINT CALL ANALYSIS TOOL 
10.3 OPERATIONAL PROCEDURES 

10.3 OfE&AIIDriA.L._e.atlCf1UlifS. 

10.3.1 INSTALLATION 

To t nsta 'I thl s p1" ogrem three fl I es at e needed: PMfPl, XUtlB and 
PMf?LIB. To compile and save the binaries of the call analysis 
program t yp e -: 

SES.PMFINST CALLAN COMBINE PRINT 

10.3.2 SES PROCEDURE 

An SES procedure is provided in order to run the catl analysis 
program. Following is the description of a.t the proc 
parameters. 

Any of the parameters defined tn the $E$ module JOBPARM may be 
used. These include J09Tl, JOBFl, JOSeN, J08PR, JOBUN, JOBPW, 
JtJSFMLY, JOSeN, JOSPN, LOCAL, llATCHN, BATCH, DEfER, NOOAYF, 
DAYFILEI AND OF. (See SES Procedure Writer's Gulde~ Appendix A) 

OTF 

nSF 

r~EPJRT 

TAPEI 

Tape number or numbers containing preprocessed 
keypolnts. If the VSN has leading zeros the VSN must be 
enclosed in string quotes (tl. It the file is a 
multi-reel tape, then the list of tapes must be enclosed 
in parenthesis. 
Example TPF:(J000123t~543210) Default none, 

one of TPF and OTF 
must be specified. 

Disk file containing the preprocessed keypolnts. 
Example OTf-OTFl Default none 

one of TPF and Olf 
must be specified. 

fj Ie on which the keypolnt descrJptorsreslde. 
Example DSf=OSF! Default none, 

required parameter. 

Permanent file name for the report file. 
Examp Ie RE?ORT=REPl Oefaul t ~EPORT. 

Perm~nent file name for the debugging ft'e. 
Example TAPEl=DEBl Default TAPEl. 
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fIRST Name of permanent flte where Intermediate sort data Is 
.stored. 
Example FIRS1=INTERM Default FIRST. 

ID If the the preprocessed keypoint data file is In another 
user's area this parametar must be specified. 

COMM'ENT 

Example ID=PM12 Default KEYPERF. 

A title for each page on the 
using this parameter. The 
characters long. The string 
qUO te s ('). 

report may be specified 
comment may be UP to 50 

is enclosed in single 

PRINT Dispose a copy or the report to the printer. 

NOEXIT No EXIT card inserted in the Job stream. 

RECJRDS If you wish to process I es.s than theent Ire file SPEcify 
the number of records you wish to process as 
R EC OROS=nnnnnn. 

TOT.l Process entire file without regard to task boundaries. 

NEWSORT This keyword 8tloMS you to obtain a report sorted in 
another order without running the analysis phase of the 
call anatysis (the time consuming part). Use It, coding 
the same parameters as you used for the original run_ 

STR This parameter al'ows skipping the preprocessed input 
file untl' 2 given class and keypoint Is found. 
~xample STR:'lZ 4004'. 

STP This parameter al tows terminati·onof thecal' analysis 
run ~hen 8 given class and keypoint are found on the 
preprocessed keypolnt 'i'e. 
EXlmple STP=113 4004'. 

The rol1o~lng are the allowable p~rameters for the SORTKEY list. 
They must be enclosed ~Ithln parenthesis. 

SORTKEY This is the keyword for the various sort options. The 
SORTKfV options appear be'ow. 

Report Is In increlslngvalu:es of keypoint.s and 
class (All keypoints for a given class come first). 
Ex amp I eS ORTKE Y=( KE YPNT) • 
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fUNCT 

cnUNT 

vcnUNT 

Avep 

RLT!Mf. 

AVRT 

Report Is In Increasing v 8 I ue s of . t h eZ tetter 
section name. (The 2 letters in the third column 
of the report) 

Report is in increasing values of the count of 
entries to the keypolnt 

Report is sorted In increasing value of metched 
exit count for the keypolnts 

Report 1s sorted on Increasing values of CP time In 
the pr eee d ure. 

Report Is sorted on Increasing values of average CP 
time (CPTIME/MATCHED COUNT) 

~eport Is sorted in lncreasing values of Reel time 

Report Is sorted In increasing order of average 
rea. tlma In the procedure 

CCPT Report is sorted In order of increasing values of 
Chi td CP time 

PAGES 

C PAGES 

DEseR 

CHKVPT 

CHCPT~ 

Report Is sort$d In order of increasing number of 
page faults. 

Report Is sorted In order of Increasing number of 
Child page faults. 

Report is sorted with descriptions in alphanumeric 
order. 

The children of each parent are sorted keypoint 
order. 

The children of each parent are sorted In order of 
increasing CP time. 

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

The or d<~r In wh Ich the SORTKEY par amet·er s appear I n the II s t 
determines which key is most stoniftcent. Eg. 
SORTXEV=(OCPTIME,DRlTIM,KEYPNT,DCHCPT) ~i'l sort first on CPTIME 
(hi?hest first), then on real tlme(descending), then on 
keyooint(ascendlng) and finalay on ohlld CP tlme(descendtng). It 
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--------------------------------------------------------------------
Is suggested that when sorting in orders other than keypnt, at 
'east ane of the minor keys should be KEYPNT, In order to have 
8.t the data concerning a keypoint to appear in the same part of 
the report. 

It you Nlnt to sort on any other 'leWd that appears on the rEPort 
all that is required is to define a 'Ield and a key in this proc. 
To find the column number where the field appears, attach the 
fl I e deter mined by the fIRST par ameter I n a pr ev I QUI run. Th Is 
file mey be Inspected with an editor, keepIng In mind that thE 
.ine tength is about 300 ascii characters. Determine the column 
inwhh.:h the desired sort p.arameter lies, and modify the NOTE 
fines definIng 'ields and keys for SORP accordingly. 

If yoU inspect this proc you will see that the 'ile named by the 
FIRST perameter is saved as a direct access file. ThE first 
program, CALLAN uses the bulk of the processing time, so 
di,ferent sort options may be obtained very cheaply by starting 
the program with the COMBINE program. This file Is used by the 
NEWSORT option to allow a report sorted in some other order. Any 
number of reports may be generlted by running KPTRUN ~ith the 
NEWSORT parameter and using the proper copy of the FIRST fi'e. 

10.3.3 RUNNING CALL ANALYSIS 

The PROt tKPTRUN' uses the file lCALLAN', produced by the 
'INSTALL' PROC. KPTRUN has 3 parameters. The first parameter is 
the name of the direct 3CC9SS file containing the output from the 
keypolnt pre-processor. The default name Is KPTDFl but any PFN 
may be used by specifying parameter 1. This file is assumed to 
contain 2 logical records. The first record is the keypoint 
descriptors. The second record is the keypolnt data file. 

The second parameter Is the number of keypojnts to be processed. 
The default 's 50000. If 'CALLAN' Is run without using this 
PROC, ther! is 9n internal Ilml t of 3000(')(; records. CALLAN reads 
the valu~ from a rite named PARMfl. Currently, 'RECORDS =, is 
the only parameter recognized on PARMFL. Please note the .:t 

sign mu.t be surrounded by spaces. The main consideration In 
selecting the number of records to process Is the running time. 
While at this point we have timings only from one run, these show 
that to orocess the first 10000 records takes a little less than 
25 seconds, the last 1000D records on a 225QOO record file take 
almost 400 seconds. This file had a number of Irregularities 
which m.ay be the cause of this large Increase In running time, 
but still the running time I sexP,cted to increase IS the 
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complexity of the call Piths increases. The memory requirements 
also Increase dramatically as the number of records increases. 
To run the 225000 record fite which was used for debugging, 274K 
octal was required. Much or this was probably due to the 
irregularities in the file. Stili, runs of 100000 records or so 
are prabtb1y the most cost-effective. 

The third parameter is the name of the permanent 'lie where the 
supplementary information concerning the run is stored. Most of 
this information is fordebugQ!ing~ but itls also usefu:1 tolesrn 
about the general structure of the flte. This file may get to be 
over 1000 prus and is generally Inspected at the terminal, as 
there are many tines of output (11000 or more on a large keypoint 
-flte). 
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11.0 KEYPOIMT QUERY FILE ANALYZER (KPQRY) 

The keypoint query file analyzer (KPQRY) is a tool desif~ned to 
assist in investigating the contents of large keypolnt files. 
T hlsi s U :$ af u • fo r de b u gg i n 01 n d tor de ta r min J n 9 t h tl 
characteristics of keypoint coltection data. It has proved to be 
useful in discovering unexpected and unusual sequences of 
keypofnts and in tracing abnormalities In the data 'lie. It Js 
designed to handle any type of keypo'nt file but is currently 
restricted to hardware collected keypolnts and to the output from 
the keypolnt pre-processor. 

This program is not a complete or format implementation of an 
investigative facil it, but rather was developed as a debugging 
tool. 
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The KPQRY program reads the keypoint file and extracts pertinent 
information according to the input-query parameters given. The 
first line of Input specifies the type of file being analyzed. 
Addltion parameter Jines are given in the form of a small query 
language. No attempt has been made to make this language 
Set-tlk'!. 

The Implementation of the program has been done In such a way as 
to make the addition of other types of qeuries easy without 
disturbing the main logic of the program and without extensive 
changes to other ares,$o-' the program. At. that Is required is 
to add the new mnewonic to it C.ASE statement and th·en to add the 
condition processor in the body of the statement. 

KPQRY reads and analyzes all query directives and then evaluates 
these 1Jractlves for each keypolnt entry. The query mnemonic 
de t e r mille s w h f c h fl e' d (s) of the key po In ten try are t 0 be 
processed. The grammar specification is right-recursive allowing 
the <exp II st> of the query to be repe3tediS many t-I mas as can 
fit into an input line. 

One or more spaces must separate each token of the query 'tne. 
Recursion Is not allowed for binary queries such as class and 
keypoint number. 
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--------------------------------------------------------------------
11.1.1 QUERY LANGUAGE GRAMMAR DEFINITION 

(query> = <moe> : <moe> <list> 

<list> = <list> <expli:st>: <unop) NAME 

(explist> = (blnop) (11st> 1 nut' 

<u n 0 p > =- : nut I 

(blnop> = + : * 
<moe> .: (c I as s number) 

tkaypoint number) 
( dat a c cnte nt) 

<unop> HUM 

CLSS 
K?N 
DATA 
CLKP 
CLOT 
ENEX 
SiJVf 
eNT 
rI NT 
TIM 

(keypo I nt class an d number) 
(keypolnt class and data content) 
(entry/exit matching) 
(buffer overflow) 
(count occurences) 
(time interval between dumps) 
(time Interval) 

NUM = class, keypoint number, task Id, atc. 

= not 

+ = or 
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11.1.~ QUERY EXAMPLES 

11.1.2 QUERY EXAMPLES 

HARD 
ClSS -3 * -4 * -5 

11-4 

This request Nill print al' occurences of classes other than 3, 
4, and 5 from a hardware collectIon keypolnt file. 

PRE 
elKP 2 '* 1106 

This request wilt print ai' ex~mpl~s of the keypolnt with class = 
2 and keypolnt id = 1106 from a pre-processed keypoint fite. 

SIM 
aOVF 

This request woutd output all occurences of buffer overflow frow 
e hardware collected file. 

PRE 
TIM 123ft * 567-8 

This request would print a" keypojnts In the time intervat from 
1234 to 5618 mioroseconds in a pre-processed keypoint file. 
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HARO 
TIM 1234 * ;~lC~O 

!l\lFl TIME CLASS KPN 
1351 3 289 
1415 2 4004 
1584 2 1617 
1617 3 1617 
1894 2 1647 
1900 3 1647 
1955 2 1617 
2040 3 1617 
2093 2 1617 
2131 3 1617 
.2313 2 1617 
2457 3 1617 
2581 2 1617 
270' 3 1611 
2812 Z 1617 
2902 3 1617 
3057 3 4004 
3079 3 .2.50 
3260 Z .283 
3424 2 11q 
3498 2. 199 
352'3 2. 171 
3810 l 111 
3821 3 199 
3833 3 119 
392:;' 2. 112 
3963 2 199 
3'188 2 101 
4034 2 157 
4066 2 165 
4113 3 16' 
4123 3 157 
4132 3 101 
4141 3 199 
4153 3 llZ 
4379 3 .283 
4509 2 850 
465' 2 1622 
4884 2 276 
4963 3 276 
4985 2 276 

DATA(16) DATA(10) 
o 0 

4tH) 1«)24 
o 0 
00 
o 0 
C~O 
{) 0 
o ·0 
o 0 
tiC 
o (} 
o () 
o 0 
o (} 
o 0 
() t) 

80 128 
o OJ 
o 0 

10 16 
10 16 
10 16 
o 0 
o (j 

o 0 
.10 16 
1:0 16 
Iv 16 
65 101 
10 16 
o 0 
o 0 
o 0 
o () 
o 0 
o 0 
o \) 
o 0 
o 0 
o (: 

OCCURRENCES 41 
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To i n st:!' I this P,T og r am tnr earl J es :ar e ne ededl PMfPl, XULIB and 
PMFP1I8. To compile and save the binary of the query program 
type: 

SES.PMFINST KPQRY 

11.3.2 HOW TO RUN KPQRY 

The K?QRY prO{Jram may be run by the following control card ca.l: 

X KPORY., i n put, au tp ut, bl nff t e. 

:w hera: I n put - co nt a Ins the :'1 u e :r y d ire c t iv e s 
output - contains the output report 
blnflle - contains the binary keypolnt file. 

11.3.3 SES PROCEDURE 

An SES orocedure cal ted KPQRY is available 
processor either locally or as a batch Job. 
this proc 1re given below. 

to run the query 
The parameters for 

Any of the parameters defined in the SES module J08PARM may be 
used. These include J08Tt, J08Fl, JOSeN, J08PR, JOBUN, JOBPW, 
JOBFMlY,JilBCN, JOBPN. LOCAL, BATCHN, BATCH, DEFER, NODAYF, 
OAYF'ILE, ~\ND OF. (See SES Procedure Wr Iter's Guide, Appendix_A) 

DTF If the raw data or preprocessed keypoints Is on mass 
storage, DTF specifies the tile name in which the data 
Is stored. The flte may be tocal, direct access, or 
even indirect eccess although the last alternative is 
usual I yi mpract leal. 
Examp'e DTf=DATAFL Default DATAFl. 
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11.3.3 SES PROCEDURE 

TPF Tape number or numbers containing the raw date or 
preprocessed keypoints. If the VSN has leading zeros 
the VSN must be enclosed in string quotes (t). If the 
f Lie Is a ,ilHJ I t l-r ee I tape, then the II s to'f tapes must 
ba enclosed 1n parenthesis. 
Example TPF=('000123',543210) Default none. 

IF This specifies the Input parameter f.te where the KPQRY 
directives ere found. 

OF 

LIB 

LI BUN 

Example IF:PARM Default none, 
(interactive Input). 

This specifies the file on 
'!If r j tt en. 
:;xemple OF=OlJT 

which the output will be 

Default none, 
(interactive output). 

Name of file where the object code for XKPQRY is found. 
J'rdinarjly this paramet·er Is ohtained from the 'toallib' 
parameter In the user's PROfILE. This parameter ~ou'd 
ordinarily be used for testing a new version of the 
preprocessor, or for use of a specially modified version 
of the preprocessor. 
Example LIB=MYlIB Default KULIS. 

User number where 'ile specified by LIB (above) resides. 
Ordinarily this parameter Is obtained from the ftoolact f 
o t'lr amet eri n t he user's PROF:I LE • 
Example LIBUN=UN12 Default KEYPERF. 

Some examples of how to Invoke the KPPRE procedure follows 

SES.KPQRY DTF=KPTS This will enable the user to run 
the query with interactive 
input/output. However, only one 
qU8TY per run Is permitted. 
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12.0 PMF COUNTER (REG. 22) STATISTICS (KPCNT) 

The PMF counters report has been removed from the data reduction 
program KPRED for modularity of processing and to alleviate the 
data reduction program from this burden. 
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The program reads in the Reg. 22 from the data collected 'lie and 
generate statistics according to machine type and selected 
counters. 

Control Data Private 



Performance Reporting faci' ity ERS 

12.0 PMF COUNTER (REG. 22) STATISTICS (KPCNTJ 
12.2 STATISTICS OUTPUT 

12.2 S.Ia.I.I.ill.cs'_!JUlfUI 

P - PMF Counter Statistics 
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Statistics according to the 'MF reg. 22 set-up If a Ivailable. 
Unless the counter options are explicitly changed in the data 
collection, they inc'ludet 

• e1.1Psed tiltH' 
• n U 11 be r 0 ·'1 os true t i on s e xe cut e d 
• cache hit ratio 
• CPU Monitor Mode 
• MIPSr ate 
• average time In Monitor Mode, 
• number of instructions per return statement. 

These statistics are derived exolusively by the content o¥ PMF 
Register 22. 
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52 SVl PMF RUN, K3099 

PERFORMANce MONITORING FACILITY -- STATUS, CONTROL AND cnUNTERS 

PMF-OP-IN-PROCESS 0 STOP-DETECTED-KP-ClASS 1 STOP-DETECTED-COUNTER-OVERFlOW 0 KP-TI~ER-CARqY-OUT 0 

PMF-KP-REQtJz~ST 1 S'TART-ON-KP-CLASS 1 STOP-DN-KP-ClASS 1 

ST,4Rr-KP-Cl~SS 15 STOP-KP-ClASS l' 

STOP-ON-CDUNTER-OYERFlDW-DESIGNATOR 

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

SELECT-AO-AND-BO 0 
SElECT-AI-AND-Bl 0 
SElECT-A2-AND-82 0 
SELECT-A3-AND-B3 1 

COUNTER-~O 
COUNT ER-,~ 1 
COUNT ER-,\2 
COUNTER-A 3 

41115539 
3285315 

1;31 
11123474 

INSTR. EXECUTED = 

CACHE HIT RATID = 

CPU MONITnR MODE = 

= 
NQ.I~STR./ReTURN = 

AO-INPUT-SElECTOR 1 
A1-INPUT-SELECTOR 5 
A2-INPUT-SELECTOR 7 
A3-INPUT-SELECTQR 16 

eO-INPUT-SELECTOR 13 
Bl-INPUT-SELECTOR 12 
8Z-INPUT-SELECTOR 3 
B3-INPUT-SELECTOR 20 

eM READ(OPERND WITH CACHE HIT) 
t" READ(OPRND WITH CACHE MISS) 
PAGE TABLE SEARCH WITHOUT fIND 
eYiSO MONITOR MODE 

BO 
131 
8;2 
33 

Q3'766828 
617608 
230756 

54212534 

93766928 

1.130 

138.3.;9 
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12.0 PMF COUNTER (REG. 22) STATISTICS (KPCNT) 
12.3 OPERATIONAL PRDCEDURES 

12.3 QffEAIl.otlA,L_fROCfllUBf~ 

12.3.1 INSTALLATION 

12-5 

l4 feb 84 

To i nsta II thi.s program three fl 'as are needed: PMfPl, XULIB and 
I?MFPlIB. Tocompi Ie and Silve ttu, binary of the pmf counters 
pr ogr am ty pe : 

SES.PMFINST KPCNT 

12.3.2 HO~ TO RUN KPCNT 

To run the KPCNT program' 

where: output - contains the statistics printout 
cnttJ - contains the list record or the data collection 

11 te. 

12.3.3 SES PROCEDURE 

A SES procedure called KPCNT is available to run this program. 
It Nill automatically extract the counter record from the data 
co.lectionflle. The proc·f'Jte will 'enable tbe user to run the 
program loca.ly or submit a batch Job. The folloMing parameters 
areavai lable. 

Any 0' the parameters defined in the SES module JOBPARM mey b. 
used. These include JOBTl, JDSFl. JOBCN, JDBPR,J08UN, JOepW, 
JDBFI'1lY, JlJ8CN, JO~PNf LOCAL, B4TCHN, BAlCH, DEFER, NOOAYF:, 
OAYFILE, AND DF. (S~e SES Procedure Wrlter's Guide, Appendix A) 

OTF If the raw keypoint data Is on mass storage, DTF 
specifies the fite name in ~hich the data is stored. 
The 'lie may be loeal, direct access, or even indirect 
access although the last alternative Is usually 
I~np ract I cal. 
Example DTF=DATAFL Default DATAFl. 
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12.0 PMF COLHfTER (REG. ZZ) STATISTICS tKPCNTJ 
12.3.3 SES PROCEDURE 

TPF Tape number or numbers containing preprocessed 
keypoJnts. If the VSN has leading zeros the VSN must be 
enclosed in string quotes ttl. If the fite is a 
multl-ree' tape, then the list of tapes must be enclos9d 
in pa renthe sis. 
~= x amp leT PF·: (I 000123',543210) Oefa u I t none, 

one of TPF and DTf 
must be spectfie(. 

C NF Tn i s file W ,i" contain the counter stat is ties. 
E.amDle CNF=OKPCNT Default OKPCNT. 

TIT This parameter allows specifying I title of UP to 40 
characters. 

LIB 

l I au N 

Exampfe TIT=lPMF RUN FaR FMU' Defautt PMF RUN. 

"Ime of 'lie where the object code for XKPCNT Is found. 
Ordinarily this parameter is obtained from the 'tooillb' 
par 8m etar in the use r 's P RQ FILE. Tn j s parameter w au I d 
ordinarily be used for testing a new version of the 
preprocessor, or for use of a specially modified version 
of the pr ep roce-SSG r. 
Example LIB=MYlIB Default XUlIB. 

User number where file specified by LIB (above) resides. 
Ordlnarily this parameter is obt~ined from the 'toolset' 
:parlmeter In the user's PROFILE. 
Example LIBUN=UNIZ Default KEYPERF. 

Folnowirlg are some examples of how to invoke KPCNT' 

SES.KPCHT OTF=DATAFl 

SES.KPCNT TPF=ABCOOl 

This c," will get 'flle OATAFl, 
generate the statistics and 
dispose the output to the 
printer. 

This call will submit a job to 
request tape A8C001, generate 
the statistics and dispose the 
output to the printer. 
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13.0 STATISTICS FACILITY 

To b .• ~ su ppl i ed. 
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Al.O APPENDIX A -- SYL USAGE 

The master account for PRf utl11ties at Sunnyvale is KEYPERF. 
SES procedures described In this documentation may be run by 
typing SES,KEYPERF.uttt Ity name or by putting KEYPERF into the 
search path in ,our PROFILE. eel procs may be obtained by 
ACQUIRE,PROCFIL/UN=KEYPERF and then running these proes as 
described. 

In order to run PHF data collection on SN10l and SHI02, PMF must 
be invoked from the console under DIS prior to running the job to 
be monitored. The sequence to do this Is as fotlaNSI 

x. DIS. 
S UN( K EY?ERf ) 
GET(PMF) 
PMFtTY=COLLECT,TP=vsn) 
DROP. 

Data collectIon Is actually initiated by the first class 15 
keypolnt encountered by the PMF hardware and stopped by the 
second one. If, for some reason, the cotlection does not stop, 
it may be terminated by 

or as a last resort by 

Control Data Private 
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81.0 APPENDIX B -- COLLECTICN RUN 

This example ShOMS how to start and stop a keypolnt collection 
run' 

SES.PMF TY=COLlECT 

actk,h,s,.m~(2,3,8,9,15) •• 
J'D::: (2,3,8,9,15) 

emik 

exet 
: 
emik 

•••• 

deak,s 

from 170 side, to set up PMF 
Reg.lZ, 
from 180 side. to enable 
keypoint collection, 
from 180 side, to issue 
kpt. class 15 to start 
collection, 
from 180 side, start benchmark, 

from 180 side, when benchmark 
terminated, to stop col 'ectlon, 
from 180 side, to deactivate the 
keypoint collection. 
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