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TI::.e ;i::..:.-r.·:s'3 of this Tec,..n"' cal ~fo!:lcra.ndrn is tt.;ofold. One, to outline the 
'"' ·· '" ""'.;;..: - ---,,,-,.;.:~,.. :;._,.:;··--- ::.--.,..,rl.,....,."'-"e '..vr.a.,....;+o.,...;.,,.. ~ ....... 111"'".· 1 '"' ..... 0 :-16VS..Lo-;:.:::.-2.::.·u :;:a:;.~ \J .... c.w. - :::::;-~ ~ ,;_::...._ ·-·.,.c.- i::: .... t::- - 1~ ............... \J ...... .u.... <J _ .....,..~ I_;- ....,.v 1 ""' 

Syst.ar:.s. .Sec-Jn.d.1.7, to p:-oviC.e ~~r~-..;ars :io:ll taring ..; ~ ~trJJ::en. !A tion. ~ - 'f'~cr­

ma tion f:;,:;: tl:.s 11 C0/80 Computer Sys-cem. The system tmi ts i::lstru::r.e:it.ed 
for monitoring are the P:-ccessing units, the Storage In.terrace Gni~s 
(SIU 1 s), and the In.put/Output units (IOU 1 s). 

Items addressed a.re as !allows: 

• Specifications required of Hardvare Monitoring Equipment to be 
connected to 1100/SO Systems. 

• Probe InstaJJ.ation/Removal Procedures. 

• Ha.rdvare Monitoring Instrt.Il:lentation Inf'or.na.tion. 

• 1100/SO System Eard-Jare Monitoring Test Point Library. 

2.0 APPLICABI3 oocm~TTS 

• 1100/So Product Description S-70140 

• 1100/8o Equipment Sp~cif'ications 

Type 3032 Processing Un.it SA01093 
Type 3033 Input/Output Unit SA01469 

Type 7022 Storage Interface Un.it SA01465 

Type 7039 Storage Interface Unit SA0164o 

• 1100/&J System Ba.rd.vs.re Monitoring Test Points - drawing #4198497. 

It is recom:::.endad that Ha.rdwa.re Monitoring Equipment meet the follCIJ­
ing specifics:tions to be comiectad to 1100/SO Systems. 

Probes 

For absolute freedom of probe placement (driving source and/or loads) 
probes should ha:re: 

• A m-i n i rn i:!rpedance of ;o K ohms. 

• A m.a.x:i.m:ul:?l capacitance of 10 pf. 
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l!! probe pla.cement is restri<:!ted. to ·i.:"::.--:-'_;:,g or source pin co:i:nections, 
specii'ica~ion.s can be relaxed to 

• A mi~i~u::n DC resistance of 5! or-s. 

• A ma.xi.mum capacitance of 30 pf. 

pµ],se Width 

Equipnent should be capable of responding to a pulse width of: 

• 8 neec. for cloclc signals. 

• 25 nsec. for other signals. 

All signals specified in the Test Point Library (Section 6.0) are signals 
other than clock signs.ls. 

Operating Fr~cuenC'?" 

Fiquipm.ent should be capable of operating at a. frequency of 20 Mb.z. 

Pulse Anroli tude 

F.quipment should be capable of responding to a pulse a.t:1.plitude changes 
of 600 mv. or greater. 

4.o PROBE Il1STALLl.TimT REMOVAL PROCEDUF..ES 

The follO"..d:n.g probe i.nsta.l.J.a.tion and removal p=ocedures are recotmnended 
where Univac bas the m.ailltena.nce contrac~ or tile system is leased. 

• Probes should be installed/removed dur.:-ng dedicated system time. 

• Site Custo;ner Engineers (CE 1 s) should install/remove all probes, or 

• Site CE's should approve and supervise the installation/removal 
of all probes. 

• Quali!'ied Univac personnel should be per.nittad to install/remove 
probes. 

• Frequent removal and re-insta.lla.tion of probes should be d,iscouraged. 

4.1 Testing After Probe !!lstallaticn or Probe ?.e'!:'!ove.l 

It is recommended tb.s.t Dia~oe~ic Softvare be run on a.ll modules a..t'ter 
probes have been i.n.stalled or ~·s::ioved. This vill help identL.+y problems 
that could result from the probe :i.nsta.lla.tion or removal process. 
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I! a mod:uls(s) t=·~::::.~:::_:sr::.:t::;s i.::.-:f;r=itte::: :.rcbleI:tS aftar nrobes a,r9 con-
nec+ea' .;+ "-, ~, •.•..• ,,",..,;.,,~ r'·"-+- -s.-~"" ,.,,,~..:..3 '.'"'e ..... .,..., ~n c:a.-'ri ""OC.." 10fs) 

... ' .J.\J ...:... .... - _. . .,,-~,__ . .._ ............ ._.·- ..JL....i:Jo,;..: ::;;:l-- ..,,,_,w... - J. ............ \J - -1-J. ..... ...._<o;J\ - • 

IT a mod.ula :'ai::..J :2.; ::.::-:.::si::i tasi'..s, ::::.·:::::es s.c.ould be remo7ed. one at a 
tim.e, and t.::e :::::.4;;::...:.: :e;J '~3 ::-9run 1~.:i:::.:i :.:.:e problem. probe ( .3) and cor::-es­
pondin.g test po:'..::.t . .:.' ::.::..·.::. ::.::t(s) 9...re isolated. Tb.is inf'Jr--Stion should 
be foI"" ... -arded. 'to ::;ia :.:ec!l Suppor"C io:::.e o:i'fice per.ni tting the initia:tion 
of corrective acticc. 

The performance monitoring of the 1100/8o System is accomplished by 
using hardware monitoring equipment such as the Compress Dyna.probe or 
Tesdata systems. rn..is equipment. must be capable of J:l.eeting the speci­
fications as desc:-ibed ill Section 3.0 of this.document. The monitoring 
signal must be a. source pomt. on a. signal that is termi.na.ted through 
50 ohms to the min.us two (-2) volt bus. 

The equipment used for in-house monitoring is the Tesdata 1-!S88 System. 
This equipment provides tile ~eans of sampli:lg the specific 1100/80 
signals, pe:rfor::::~~~ ~osi: ::anipula.tion, and storage of monitored data. 
The Tesdata equi:;:::.an~ i.s also capable of perfor::W:lg on-line data :re-

· duction and :report generation. Univac has modi.tied the MS88 System 

3 

with two sets of 16 ::.ig.::i-speed coun tars and a. 1 C24x32 bit high speed ... · 
buffer. T'.n.ese =.o<ljfics~icns greatly e:r;and the monitoring or co_µec-'.C"l '..._., t~ 
tion of data, other tj};es of b.a.:r&ta.re monitoring equipment.-1la long--
as the equipment !lleets the requiremen'ts of Section 3.0 of this document. 

The hardva.re mcnitori~g task is a.ccocrplished by generating a unique 
logic plugbca..:rd fo:- ":::'::9 collection to be ta.ken and placing the monitor 
probes V'itb.i...'1 tha 11 co Sys-cem units. The installation of t!:J.e monitor 
probes requires the ::..se of extreme care a.nd caution plus some familiari­
zation of the 11oo;eo S7s"te::l unit cabinet layout. The procedures as 
outlined in Section 4.C of this document '!!IUSt also be met. 

ECL logic is used vi~r·Ln tl:::.a 1100/80 procassor and SIU cabinets, and 
TTL logic is used • .. -l.tH"" t.ta IOU cabinet. The placement of the probe 
varies with the moni to:r"'.;.r.;s ec:.uipm.ant used. The placement must be 
foll~..red by the calibra:ti:;!:. of the probe and va.ritica.tion of the sig­
nal recei7ed at the mon.ito=. 

The Tesda.ta nrobes shculd ':e calibrated to 4.6 volts at the concentra­
tor. The red lea.d is u.sed on the ground back panel pin (21) on a:::.y 
1100/8o connector a.nd the black lead is used on the signal pin for ECL 
circuit...;. 

The Com:raas Dynaµro'.::::e probes should be adjusted to minus 1.3 (-1.3) volts 
thrash.old at plug":Jce..rd.. T'..:.e ·:::lack probe lead is connected to 
the grouz:.(..t ::a.ck '-°""'""'""' pin (21) cm any 1100/20 connector, and the red lead 
is used on the signn.l pin for ECL cirC".:li try. 
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~-~· <;;... - • The TTL logic levels a.re: 

:.i.:.gb. lev·=l = -0. 8 
lC-:-c'" l·,?V·:::!.. : -1 • ,3 

-r-1 ~·'."' ,-...... _ .... ..;) 

,...:;::;. ·::::. 

high level = e-.-o volts 
lar.J level = -4 ;-0 .. vol ts 

On the Tesdata ?l".:.€tcard the high level is the false signal and the low 
level is the t..l:e signal level. 

The Comress Dy-r...aprobe plugboard, the high level is the true sig:i.al level 
and the low level is the fa.l.9e signal level. 

Examples of the logic performed by_ the logic plugboard on such signe.ls 
as the CPU Busy, Instructions Executed, and other collection signals are 
shown in Section 5.1. 

The output of' the logic elements is sent to the Tesdata collectors. The 
collectors use the signal. in either a. ma.p, count, or time mode. The 'tl.:le 
mode operation is where the sign.al en.ables a counter to be incremented at 
a.predeter.-ined :-ate. The map ::node configuration maintain counts of pre­
determined para:mei::ers and time periods. In the count mode, each positive 
going edge of the sig:n.al is counted. 

5 .1 Plu.g:bca.rd Loci~ Signal ~~.ni:oule.ticn 

The f'ollo;;ing parag:-a:;::b.s describe the logic perfor::i.ed. by the logic 
plugboard with the 1's.3da.ta. equipment. Tb.is logic manipulates monitored 
1100/So System sigr.als into desired signals fer use in deter:::dning the 
various p1:rformance pa:::-8l:leters. 'The perfor.:lB.!l.ce pa.....~ters are recorded 
on !:lAgnetic tape fo~ :ater reduction or report generation purposes. 

5. 1 • 1 CPD' 3u.sy Ti:l~ 

The C?U Busy para.n::eter is the processor time S'f:ent doing usef'cl. work 
(i.e., net in the "•C id.le loop). 'l'hi.s ?9-I'3.:!a-cer is detero.i.ned with. 
the probe monitored Processor Guard Mode signal, ORed 'W'ith a probe 
monito:::ed Procl:3ssor Active signal. The 1100/&J Processor Guard Y.ode 
signal is a logic signal generated. vi.thin each processor by the setting 
0£ the PSR ragister D2 flip flop. Th.is signa.1 is generated whenever the 
Guard ~·!oC.e or Ussr lfude .cf operation is to· be executed. 

'!he Pr:;cesscr Active sig:ri:,l (or not EXEC idle) is derived from the Block 
Transfer in3truction (T.::.2.!=0) execution. Tb.is sign.al is generated dur­
ing exea-'1.tion of apprc::r .,.aU:ly el.even inst::-.:.ction..s while the pro­
eesscr is in tha id.le loop. .~e idle loop method of determjning the 
CPU Busy p.n,r,:u;:.atars introduces a. small amount of error (approx. 4%) i.:l 
the actual system perfo:r::ance. 

In the near fu:ture, a ;:ossibla improvement in meas1.ll"ing the processor 
busy -w-'....ll be acco=':Jl:!.;;.b.ed 'cy usi.::lg the PSR register D30 bit, or another 
specific bit fer id.le desig::ia.tion. The setting of FSR bit D30 d~..l..Ilg ~he 
idle loop prov.ides a. more a.ccu...-ate Processor Active si.gna.l. The imple­
mentation of this approach requires a change in the ExeC"~tive Prog::-am. 

! 
I 

I 
I 
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. I 
The logic used. to detei-..i:n.e C:?'J busy is as follows: 

PROCESSOR Gr_:',~_-::_: 

CPU BUSY ,~ ( . ·-
----------------<~..,_ PROCESSOR ACTITI 

The CPU Busy signal is sent to a collector '#here it is used in the 
time mode. This time is used to deter.nine the amount of tiJne the 
processor is not idle. The CPU Busy signal is also used vith other 
logic elements to generate CPU Busy, Instruction Counts, and CP overlap 
time, etc. · 

5.1.2 CPU Guard Mode (Use:-) T:.:ie 

The CPU User time para.meter is the time the processor spends doing 
User Program executions. This pars.meter is determined by the 1100/80 
Processor Guard Mode signal. (PSR D2 Set). 

The signal is patched directly to a collector where it is used in the 
time mode. This signal is also used in other logic elements with.in the 
plugboard to generate additional User para.meters. 

5.1.3 Instruction ~~eC"~ted 

The Instruction Executed signal is used to count the number of instru.c­
tions executed while the processor is Busy, and also while the processor 
is in the Guard Mode (User). Other logic elements within the plu.gboard 
use the Instruction £.."'tecuted signal for strobing other counters and for 
mapping capabilities. 

The logic used to generate these parameters is as f'ollo...,.s: 

. INSTRUCTION' MAP rnm*-ij D"iLr7 1..._.......,_~ . .- I\A?rof 
SROT FI.OP J 1 

CPU BUSY 

PROCESSOR BUSY DISTRUCTIONS DTSTRUCTION EXECUTED 

PROCESSOR USER BUSY INSTRUCT!C!IS r OP GtI'A'OT\ MODE 
--------..---.-..=.~;..;;._--_;_. ______ ~~-:m~l-----~--~AW.1--·--~-

The Processor Busy and User instruction count signals both. are sent ro 
collectors vhere a.n accumulated count is maintained for the ~onito~~ 
period. The instruction ma.ppir.g signal is sent to a. collector which is 
used in th.a collector map mode configuration. 
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T'11e Storage I:iterface U:::li t (SrJ) ·;ait Cc"t:nt is a signal generated by .i:=.e 
1100/20 proces3or whe~ever 2.?l SITI conf:::.:..c~ ~~ encountered. T;:.e con.:'l.:.c't 

. . . . h T 'O '"'-:'"TT '-1 .. ,.. • ~-::r . ... . . d may oe ca.us ea. oy -:. e •I , ~.l.u • ...:.:ss, .::.r.::::. · ... ;:.; ~ -:-i"i ... ruc-c::.cn, or oper.i::. · port. 
request pen<liMg; and diar~pti!lg tile processor execution sequence. 

A specifically designed 50 na.::.osecond pulse, the SIU W'ait Count signal, 
is the output of a divide by 16 logic netvork within the 1100/8o equip­
ment. Thus, the resultant 50 nanosecond pulse is the sixteenth 50 nano­
second wait cycle plus encountered by the processor. This signal repre­
sents a processor accumulated delay of 800 nanoseconds. 

The SIU W'ait Count signal is sent toa collector for maintajning the 
count of total SIU conflicts the processor encounters. The signal is 
al.so A.."nJed v.dth the Processor Guard Mode signal to generate a User 
SIU Conflict signal. This represents a User delay of 8oo nanoseconds 
for each count. 

The logic used to generate this parameter is as follovs: 

SIU WAIT COUllT 

USER SIU WAIT COUNT 

6 

~------------------------------------------~AND PROCESSOR GU.i\RD MODB 

5.1.5 Register Co!!...+'lict Count 

The Register Conflict wait Count is a. signa.1 gene:-a.tad by the 1100/8o 
processor vhenever a conflict is encountered at the Genera.J. Register 
Stack interface. This signal. also represents the ti::e a. processor uses 
to re-fetch an i:c.struction, whenever the origi:la.l fetch was modified by 
skips or branches, etc. 

Like the SIU Va.it Count, the Register Conflict COt:llt is the output of a 
divide by 16 logic network. Thus, the 50 nanosecond pulse represents the 
accumulation of 2i...""tteen 50 nanoseconds conflict ti.:;:;a periods a.Ild a pro­
cessor delay of 8CO nanoseconds. 

. 
The Register Con..~c.t Count signal is sent to a. coUl'lter to maitrtain a 
count of the total register conflicts the processor encounters. The 
signal is a.lso fu'.TD;:d with the Processor Guard Mode signal to genera. ta 
the User Register Cot:.flict count. This signal then represents a User 
delay time ot 000 nanoseconds for ea.ch count recorded • 

.-:." .. ·-
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The logic used to ge~erate tt.is par!!.!lleter is as follows: 
P!1.0CESS$R GU~'Q,,D ~·fODE 

PROCESSOR 3~GI.3 .'.:..::l~ CC~7FLICT COUNT 

5.1.6 Storage Reguesv3 C.::nmt - '?:??..-:.. i''t/71.... ~L 'A..-

The Storage Request Counts are the results o:f' using the Requestor Ack­
nowledge pulses in each Storage Interface Unit (SIU). ·These acknowledge 
signals are sent by the referenced SIU to the Requestor to signify that 
the SIU has accepted this request. The acknovJ.edges are issued for both 
the Odd Address, Segment o, and the Even Address, Segment 1 sections of 
the SIU. 

5.1.6.1 CPU Storage Requests 

The CPU Request Counts are genarated in the logic plugboard by ORing 
the SIU a.ckl:lmlledge pulses for each processor. The four input OR logic 
element is used, thus, the ack=.o:.rledge pulses are grouped into instruc­
tion requests, Port A; and data :-equests, Port B. A wo input logic 
OR element is used to generate the SIU lower instruction request or 
data request counts. 

The User mode counts per processor are generated by ANDing the processor 
Gus.rd Mode signal 'With the ORed processor Port A and Port B Request counts. 

The following is an illustration of the logic used to generate the 
various counts for a. processor. Ea.ch output o:f' the logic is sent to a 
collector. 
PROO PO T SIU RE R A- 'L' ... Q 

/oRI PROC PORT A SIU 'L' 1 REQ 

PROCESSOR PORT A F.EQUESTS 

PROC USER REQ 
{Al~ 

PROCESSOR PORT B REQUESTS 

PROC PORT B - SIU 'L' REQ 

-::·· ·-

ORJ 

r PROC PORT A SIU TLT 0 ?.EQ 

OR 
PROC PORT A SIU - U - 0 REQ 

~PP.CC PORT A SIU - U - 1 REQ 

PROCESSOR GUARD MODE 

PROC PORT B - SIU - U - 1 REQ 
7 

OR 1PROC PORT B - SIU - U - 0 REQ 
I 
~C PORT B - SIU - L '."" 1 F.EQ 

RE • PROC PORT B - SIU - L-0 ,. _/ORl 

-
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The I/O Storage ?..equest cou=.ts are ~enerated in. the sai::le lllS.Illler as the 
CPU sto!"s.g-3 !"equ.est. 'l.:.s SIJ ac:Wo~;ledge pulses are CRed together for 
an I/O , . .,.,.; t to prod.uca -r.::.e stcr::t.;;e cour;ts. The output of the logic 
plugboard is sent to a cotmter. 

The logic used to genera.ta this -:ariu:ieter is as follows: 
• I/O SIU - L - SEG O F.EQUEST 

I/O STORAGE REQUEST I/O SIU - L - SEG 1 REQUEST 

I/O SIU - U - SEG 0 REQUEST 

I/O SIU - U - SEG 1 REQUEST 

The Storage Interface Unit (SIU) Reference Miss para.meter is a significant 
factor to system perfor:ia.nce. To acco::;lish the counting of the SIU 
misses, the SIU provides the FF Last Pass signal to signify the comple­
tion of accepting the Bacld.ng Store data. 'This data vas requested due 
to a data miss in the SIU. Another signal is the FF Segment 0 Origin 
of miss, vhich signifies that Seg:ent 0 of that SIU is the origin.a.tor 
of the.Miss Data request to the Backing Store. The use of these two 
signals and the Segment Acknowledge pulse identifies the Requestor 
that encountered. the missed data anotial.7. 

A hex-decoder logic el.ement b the logic plugboa.rd is used to isolate 
the specific requestor that encountered the SIU :::dsa. A hex-decoder 
tor each segment of either SIU is required to accomplish this requester 
sel.ection. 

The f ollor.dng logic illustrates the selection of Segment 0 of the SIU 
lower ~.issed Data. requestor. Tl:.e .fal.se, Sag:ent 0 origin of miss, 
signaJ. enabl.es the translation 0£ 1 of 6 requester a.cknov1ed.ge active 
pulses. T"ne outpu.ts of the hex-decoders a.re used 'W'ith additional. logic 
before going to the counters. 

LOWER SIU - FF r.lfiT PASS 
I/O 1 MISS 1 

1011.ER SIU - SEG 0 GP..lG·I:1 OF MISS 
ILO 0 MISS s 8 

CPU 1 PORT B MISS w ......._OR I/O ¢ SZG 0 ACKNOWLZDGE 

CPU 1 PORT A MISS 
EZI CPU 1 - 2 GT B S~G -[ ACXUOr 

""l /OR CF! - ?03.T A SEG ¢ ACKNOWLED 1 CPU 0 PORT B MISS DECOD] 

CPU 0 PORT A MISS 1 /OR I/O 1 SEG ts ACDIQTNLEDGE 

CPU ¢ SEG ¢ AaJrQWLEDGE 

~ ·-
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The output of the four hex-decoders are OF~d to~ether for each. of the 
six requesters to enable the counting of tb.s d.ata misses. 

The follo'Wing logic il.l"J.Stratas the typical ORing used for the determina­
tion of the CPU inst:::-u.ction misses, Fort A; CFO' operand misses, ?or~ B; 
Sl'ld I/O I:lisses. 

CPU 1 SIU - L SEG 0 MISSES 

CPU 1 SIU - L SEG 1 MISSES 

CPU 1 PORT A MISSES CPU 1 SIU - U SEG 0 MISSES 

CPU 1 SIU - U SEG 1 MISSES 

The output of the OR element is sent to the collector counters for data 
recording. 

5.1.7.1 CPU User SIU Misses 

The output of both Port A and Port B misses for each CPU ORed together 
and ANDed with the CPU Guard Mode Signal to ena.ble counting the User 
Data misses. 

The following logic accomplishes this parameter: 

CPU 1 GUARD MODE 

CPU USER DATA MISS CPU 1 PORT A MISS 

CPU·· 1 PORT B MISS 

5.1.8 Other Processor Signals Monitored 

The previousl7 described monitor ps.rSllleters, used some logic manipillation 
before routing the signs.a. to the collectors. T.:.e folloving signals are 
monitored and routed directly to the collectors. These· pa.rs.meters may be 
counted by the coi.mters, or used in a ~p mode. 

5.1.8.1 gPU Total Interri.mt's 

The counting of the number of interrupts a processor actus.l.11' honors 
uses the Sequence !N'22 signal in the processor. ':'bis signal is generated 
by the processor during Sequence 2 of the Interrupt Routine, regardless 
ot the tyiJe of interrupt. 

5.1.8.2 Fgnction Code ~.fan 

The accomplishment of ma';)ping the instruction types executed by a processor· 
uses the Instruction Register F2 nip flops. The outputs 0£ bits 26 thru. 
35 at the F2 register are routed directl7 from the monitor probe input 
directly to the collector input. The collector is used in the map mode. 

I· 

i 
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To accomplish tb.e =appi:lg, a strobe pulse is required to gate the 
collector. '.!'his si.~?::J.1 is de~7ed by using the CFU Busy i.!!St...-.icticn· 
parameter and dividi...,~ ~tis signal by 100 and using a oi:.e shot. logic 
element to product a 100 nanosecond pulse to strobe the colJ.ector. 

The logic used to generate this parameter is as follows: 

INST. MAP SINGLE SHOT DIVIDE CPU BUSY Il1STR 

ST.ROBE 100 NS ..:.100 • 

Thus, the resultant inst...-..uction map is actually a map of every 100th· 
instruction executed. 

5.1.9 I/O Unit Monitoring 

The hardware performance monitoring of the input output section of the 
1100/So System shall be accomplished in a manner sim~Jar to tb.e pre­
vicu.sly discussed processor monitoring. The perfor:nance monitoring 
shall consist of monitoring the I/O signals that are addressable on a 
charm.el basis. 

'l'he I/O imit consists of an I/O Control Module and up to four channel 
modules. The Channel Modules may be a word chaJ:mel, a byte channel or 
a block multiplexer cha.J:m.el module type. 

The 'W'ord Channel Module consists of up to four 30 to 36 bit ~ord channels, 
each interfacing with a Peripheral Control Unit. The Byte Multiplexer 
Challnel Module is a single ch.annal consisting of up to eight subchB.Ililels 
each capable of controlling eight Peripheral Subsystem Control Units. 
The Block MLiltiplaxer Channel Module is a single chSllnel consisting of 

_up to 132 subch.a.Ilnels ea.ch capable of controlling eight Peripheral 
Subs,-stem Cont:-ol Units. 

An I/O expansion feature is available which adds up to four additional 
Chm:mel Modules. Hardware monitar_ng or the expansion feature is not 
discussed in this document, although the approaches discussed would be 
applicable to the expansion Channel Modules. 

5.1.9.1 I/O Storage Monitori;;;g 

The monitoring or the I/O unit to Storage Interface may become as de­
tailed e.s desired with the test points provided in the 111100/80 System 
Hardware Monitoring Test Pointsn document drawing #4198497. 

'l'he overall I/O requests, and number 0£ misses may be derived e.s 
previously described in ~aragraph 5.1.6.2 and 5.1.7 0£ this document. 

The following paragraphs describe a method. of obtaining mem.017 request 
parameters on a channel b.asis. · 
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The I/O Storage Request ~s.ra!:l.eters ma.7 be determined by using the 
Chs..nnel Data 2equest si~. This sig!:..:1.1 is unique for each c.b.a.nnel 
and also one sig""'....al fo'!' -r..b.e Control Module. 

These signals ma.7 be routed directl7 to a. collector to coont the 
number of requests made. 

5.1.9.1.2 I/O Me~orz Q11eue 

To establish the I/O Memo1"7 Queue time parameters, the Channel Data 
Request signal is used to set a fllp flop. The Enable Reference Com­
plete signal is used to clear the flip flop. Both of these signals are 
unique for a channel and also one signa.1 for tlie Control Module. The 
output of the flip flop is routed directl7 to a collector, vhere it .is 
used in the time mode. 

The logic used is as follows: 

MEMJR.Y QOiOB TIME 

l 

FLIP 
FLOP 

D. REFERENCE COMPLE'l'l1; CRAN X 

CHAN I DATA REQUEST 

i--,..J TRUE 
1 

The Average Queue time is derived from the accumulated queue time di­
vided by the number of storage references made.· 

5.1.9.2 I/O Oceration 

The I/O Operation monitoring sha.ll consist of capt'l.U"ing and counting 
the executions of I/O i..,structions by the processors. The translation 
of the various operations or functions shall be undertaken on a. c:halmel 
basis; the processor initiate I/O signal is used to strobe the hex­
decoder 1 and is· also routed to a. c:oi.mter to accumu.J.a te the coi.mt of 
tota1 operations per processor. 

'?he logic used to perform. the translation is a.s .fol.lows: 

LTCU 11 

r 
I 

I/O OPERATIONS1 
I 

SP.L - 00 l 
BEI 
DE-

J'=03 (BIT 29) 

J=02 (BIT 28) 
J=01 (BIT 27) 

CODE J=OO (BIT 26) 

CBll 7 
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The output of tJ:::e logic is sent to the various collectors for ::apping 
or countin.g F.l:"?CSes. It af1d.;t!o:c.a.l or ::::i.ore detailed t:onitoring is 
required, tlle use of the su;;plied test. pl ints in d.ocU!':len:t ri4198497 may 
be used. r.::i.ese tast -po:!.:lts =.s.y be used as d .. 1"'ec-c collector inputs, as 
the count of I.:ltar:-u.p~ ~aqussts etc., or tv perfor:::il logic manipulation 
of the signals. 

5.1.9.3 I/o Co;itrol ~-!"c:ule to CJ:.;o'll'.el Module Moni"tor.,g 

The I/O Control Module to Chamlel Hodule interface monitoring shall 
consist 0£ channel or device addressable parameters. These parameters 
may consist of operation or i"'tmcticn distribu.tions, interrupts, storage 
requests or the mapping of channel·or device activity. . . 

5.1.9.3.1 Byte end Block C~Sl:.!lel 

The Byte and Block Channels consist of a multiplexed interface and is 
usual.17 on cha.nne.l 00, and channel 01. The charm.els utilize an input 
and an output data. bus to ccnmn.micate to peripheral cont:'ol units. To 
monitor a specific subcb.am:.el or dance requires the use 0£ the ob.a.mi.el 
or device register bits and using these signals as ena.b.les or logic 
inputs to Ai.'IlJ, OR, logic elements. 

An example of Device 7 on chalmel ¢ input request would use logic similar 
to the follmd.ng: 

CHAN 0 DEVICE 7 INP'OT P..EQ 
------~ CRANNEL O c ~ Jr--------:-:-UES-CE_T_7_n_·r ___ _ 

The Vord Channel Module consists of up to four parallel 30/36 bit 
channels. Addition.al ch"':-:.,..els rAS.Y be added by' use o£ the expansion 
capabilit7 of the 1100/30 S7ste=i.. Tbe monitoring and test points 
included in this doc'.lm.ent onl7 addressed the non-expanded interface. 
The test points ill Section 6 have been selected to be used for monitor­
ing on a chamlel basis. 

The monitoring may consist of ccU!!.ti:lg the iildividuaJ. ch.a:!:mel requests 
acknovledges, or a.lso on a. CcnrflCSite or tota..l number of interrupt re­
quests. To count the nuc.ber of 4 ~p-..it, output or external i.nterrt."Pt 
requests would re<:p1" 1"'9 t=.e selec-cion of the individua..l channels test 
point for the pa.....""'Sllleter desired ar.d routing it directly to a counter. 
The signa.l My a..lao be used to set a FF ar.d the correspozldillg acknow­
ledge pulse used to clear the FF. This vould enable the output of the 
FF to be used in either the coi.mt or ti::le mod.es to establish queue 

J • tituea. 
l 
I 

uoi-ta7a 
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The .r.'>Jllc-:...~g signs.l.s are rrs.ila.ble wi tb.i:l the system for hardvare 
moni tc!":'...::l~. ~e si~ls r:.a7 :Je combined w1. th the 7ari.ous logic elements 
avai2.e.b:..= :...:. -:,::;.::: lc;ic p2::.:,;'.Jo.s..:d. These logic ele:nents are .:Urn, OR, 
flip flo:;i, ::sl::.y El.o-o;s, J:c.e c.no'tst Decoders, one 32 bit com-parator, 
Inventors and other type of logic. The logic is configured by usi.Dg patch 
cord v:l .,..es. 

5.1.10.1 FFI We.it A 

The FF1 Wait A control sigDSJ. is ~socia.ted with an instruction request 
on Port A of the SIU. The sigD.al is generated by setting a flip flop 
on the Instruction Request signal. · The flip f'lop is cleared with the 
SIU ackb.ovledge pulse to tb.e requester. This signal may be as sb.ort 
as 163 nanoseconds i£ the data is a.vaila.ble in the SIU. This FF1 Wait 
A signal is used by tb.e processor to control the IG (Instruction Genera­
tion) sequences. 

5.1.10.2 FFO ~ait B 

The FFO Wait B control signal is identical to the FF1 Wait A, only it is 
associated w-:i th requests nade on Port B of the SIU. Port B is usually 
associated -w1."th operand requests. The processor uses the FFO Wait B 
signal to control the OG (O~arand Generation) sequences. If the FFO 
Wait B sig::ia.l should be set whenever tb.e processor expects operand data, 
the processor ·.r-1.l loop be"t'W'een phase 1 and 4 0£ the sequence until the 
Wait FF is clsa:ed.. I!' the operand sequence is lcopi=.g this causes the 
instruction sequence to 1009 also, because the operand sequence is not 
avai1able to receive the ne:rc i.nstru.ction. 

The Breakpoint·Sy::.c Sig:na.1 is generated in the processor whenever the 
contents of t.he "?" P..egistar equals the value set in tb.e Breakpoint 
Register. This signal is generated before the Interr.ipt is requested 
to enable use of the signal for measurement purposes with Interrupts 
disabled. 

S, L \ \ 7) "'·"• T"p· r ... ··~ "' . ., .,,,_.. ... ( -
--·-~ --·-··-·---
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The follo>.ring test poi:lt library contai.:=.s test point definitions for the 
3032 processor (Rev T), 70.22 SIU (Rev~), 7039 SIU (Rev J) and 3033 IOU 
(Rev M). T'.c.e ICU test poi:lts i:l.clude the Bj"te ~1ux Cha::mel Module (Rev M), 
the Block Mu:t Cr 0 rmel Module (Rev M), a.Ild· the 1100 Word Cb.a.rmel lvf'.odule 
(Rev M). 

The test points defined in the libra.r:r are only' valid for the specified 
rerlsion level of ea.ch system module. Systems containing modules with 
later revision levels should reference the "1100/So System Hardware 
Monitoring Test Points" document, drawing number 4198497. This document 
contains current and past revision· test point definitions for the 7022 
and 7039 SIU's, 3032 processor and 3033 IOU. 

The test point library was generated and used by the Systems Anal.7sis 
group in Roseville relative to computer evaluation studies performed 
by the group. Because the group studies did not involve the utiliza­
tion of all 1100/&J System test points, the libra:ry presents a. limited 
set of test points. Other test points were not documented as they 
were ,not identified as being useful, or they were not pertinent to the 
computer evaluation. s~udies. The library is provided as a. convenience . 
for persons wishing to perform hardware monitoring on 1100/80 Systems 
and is or was not intended to be a total composite list. Other test 
points may be desired by the monitoring analyst to accomplish his 
monitoring task and these points will have to be obtained from the 
corresponding logic drawing. The "1100/SO System Hardware Monitoring 
Test Points" document (drawing #41981+97) will be updated a.s required 
to reflect modified or newly used test points. · 

The nomenclature used in the test point library corresponds to the 
1100/SO cabling nomenclature. This nomenclature identifies the test 
points in connector locations A tb....-u. H, whereas the logic dis.gram identify 
the P.C. card cor.nector locations as A card comiectors, A through D, a.nd 
E card co~ectors as A through. D. 

Figure 6-1 illustrstes the logic and test point'nom.en.cl&ture encountered 
tor a Register Type P.C. card used in two locations in the 1100/SO 
cabinet. 

The E card location connector A, corresponds to E test point connector 
E location., i.e., logic diagram ca.rd E32 pin A59 corresponds to test 
point E32 pin E59. The B card coDil.ector corresponds to test point F 
connector location; the C card coDil.ector corresponds to test point G 
connector location., and the D ca.rd connector corresponds to test point 
H comiector location. · · 

-=·· ...... 
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s ~PHMON - i1001~0 ':?:ST POI;IT LIBRARY - VERSION 26 OCTO~ER 1973 

****************************************************************** 
CENTRAL PROCESSOR T';·.::"' ••.. .l PO I~·:T S 

s Ic·r AL ~,JAt,t E LOGIC LOGIC PANEL CARD PIN PRO.BE 
PAGE LEVEL LOC. SLO':' NO. ;rn~B ER 

--------------------------- ----- ----- -----
INSTRUCTIO~·TS EXECUTED M6F HIGH A02 A.27 ClS 
I NS '.:: R UC T I 0 t: S EXECUTED M6F LOW A02 A27 C56 
REGISTER CO~TFL ICT WAIT com1T M6I LOW A02 A27 A60 
SIU WAIT COUNT P6A LOW AOl A07 c 38 
GRAB p R3F HIGH A02 A32 ASS 
FFIWAITA ROD HIGH A02 El2 E13 
FFOWAITB ROD HIGH A02 E04 G52 
SEQ IN 22 (I NTRPT SEQ) R9A LOW A02 Al7 A 15 
PROC ACTIVE SSA LOW A02 AlS A58 
GUARD MODE 57F LOW A02 E25 E49 
BREAKPOINT SYNC TEST POINT l R2D HIGH A02 El2 H04 
******************** 
PO REGISTER 
RPO 23 POE HIGH A02 E29 HlO 
RPO 22 POE HIGH A02 E29 El3 
RPO 21 POE HIGH A02 E29 HSO 
RPO 20 POE HIGH A02 E29 Hl7 
RPO 19 POE HIGH A02 E29 H03 
RPO 18 POE HIGH A02 E29 G54 
RPO 1 7 POE HIGH A02 E29 E41 -
RPO 16 POE HIGH A02 E29 GOS 
RPO 15 PlE HIGH A02 E30 E58 
RPO 14 PlE HIGH A02 E30 E54 
RPO 1 3 PlE HIGH A02 E30 F54 
RPO 12 PlE HIGH A02 E30 Fl3 
RPO 11 PlE HIGH A02 E30 ElS 
RPO 10 PlE HIGH A02 E30 F41 
RPO 09 PlE HIGH A02 E30 G 11 
RPO 08 PlE HIGH A02 E30 GSS 
RPO 07 P2D HIGH A02 E32 G30 
RPO 06 P2D HIGH A02 E32 G53 
RPO 05 P2D HIGH A02 E32 Gl2 
RPO 04 P2D HIGH A02 E32 Gl9 
RPO 03 P2D HIGH A02 E32 H02 
RPO 02 P2D HIGH A02 E 32 Gl7 
RPO 01 P2D HtGTi A02 E '3 2 G60 
RPO 00 P2D HIGH A02 E32 G22 
*************************************************************** 
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***~·-··············•******************************************** 

CENTIL,\L Pf',OCESSOR T'SST PO I1':T 5 
SIGNAL N \;.1 r~ LOGlC LOGIC PANEL CAR.n PIN PROBE 

PAGF. L1::VEL LOC. SL07 ~TO. ~l UM BE :Z 

------------------------~---- ----- ------
F2 REC13TF·': 
RF 2 35 L]A :HGP' A<JZ Al3 DUl 
RFL j4 LJA ti [(; H AO Z A 1 J n 41 

R~' :l jJ LJA HlGH AUL Ai3 ASb 

Rf :l :n L3A HH;a AUZ AlJ A49 
RF2 31 L3A '.HGH .\02 Al3 Al4 
RF2 30 L3A HIGH A02 Al 3 C45 
RF2 29 L3A HIGH A02 Al3 Dl8 
R1'' 2 28 L3A HIGH A02 Al3 Dll 
R1'' 2 '/. 7 LJA HIGH AO'/. A 13 DU9 
RF2 26 LJA HIGH AU2 Al3 D08 
RF2 25 L3A HIGH A02 Al3 B60 
RF2 24 L3A HIGH A02 Al 3 All 
RF2 23 LJA HIGH A02 Al3 Dl9 
RF2 22 LJA HIGH A02 Al3 D15 

******************** 
D BITS 
RP2 00 (DO 0) S7D HIGH A02 E25 G47 
RP2 01 (DO 1) S7D HIGH A02 E25 G57 
RP2 02 (DO 2) S7D HIGH A02 E25 Ell 
RP2 03 (D03) S 7D HIGH A02 E25 F26 

RP2 04 (D 0 4) S 7D HIGH A02 E25 FS8 
RP2 05 (DUS) s 70 HIGH A02 E25 Fl2 
RP2 06 (UU6) S7C HIGH A02 E25 G51 

RP2 07 (D07} S 7C HIGH _A02 E25 G09 
RP2 08 (U08) S 7C HIGH A02 E25 E54 
RP2 10 (UlU) S 7C HIGH AU2 E25 G4S 
RPZ ll (lJil) S 7C HH;H AO:l J:<.:Z) EOY 
RPZ 12 ( lJ 1 2 ) S 7C LOT\I A02 E25 G56 
RP2 1 3 (lJlJ) S7C LOW AU2 E2) G53 
RP2 14 (LJ14) S 7B LfJ\.,1 A02 E25 ID8 

RP2 15 CJ ls) S 7B LO\./ AOl El5 1::55 
RP2 16 (Di!)) S7B LO\~ AUZ E25 F54 

RP2 17 ( u 1 7) S7B HIGH A02 E25 FSO 
RP2 20 (D20) S7B HIGH A02 E25 FOl 
RP2 21 {D 21) S7B LOW A02 E25 E20 
RP2 22 (D 2 2) S7A LOW A02 E25 H47 

RP2 23 (D 2 3) S7A LOW A02 E25 H44 
RP2 29 (D 2 9) S 7A HIGH A02 E25 F09 

RP2 30 (D 3 0) S7A HIGH A02 E25 G22 
RP2 :.n ( D 31) S7A !iIGH AUl E25 Gl4 
R1'2 ::;2 ( u 3 2 j S7A HIGH AO:! E2'.> E42 

RP2 33 (D3J) ';j /A HIGH ADl El5 Hl6 
RPZ J4 ( D ::l 4) S7A HIGH AOZ E2'.) F56 

RP2 3:, ( D 3)) S 7A HIGH AUl E25 F49 

******************************************************************* 
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• *** -**frMwW•••~************~~******-*************************** 
s t: T ;:: :; -~ :;:; '.:'.lTS 7 !J z ·z T 1{PE SI!J 

s GNAL ~LL\~~ E LOt; lC LO<; IC PA~fEL CARD PIN PR ORE 
I:'.-\;; F. LEVtL Luc. !:iLU'l' 'llO. NuMBt;R 

- ------------------------- ---·-- -·---- -----
LU\-i~K SlU ~-!.\. L F 

t<'FMISS L :·: PR;.:G~ r:s s 11.J ~ L0~4 AU3 A 0 r, 806 
FF S EG i) C~ KIL~ .L ~: u ~· 'USS [1 j I~ LOW A!JJ AOb 8U9 
FF LAST PASS H'.:!E LU'.~ AO] A.OH AOY 

Rt:QUt:;STOK ACK.NOW L EJH;l:~ S 
PROCESSOR 0 POKT A SEG 0 g 11) LOW A04 A2::> co 1 
PRUCt:SSOK 0 pQl{'f !3 S t:G 0 BlD LOW AU4 A25 C44 
P1WCt:SSUR u 1:'0.:<.T A SEG l !!;jl} LUW AU] A2::> CO! 
J:'RUCt:SSOR u l:'UKT l:S S t;G 1 E JD LOW AU] A2-' C44 
l'KUC!!:SSUR l PUKT A SEG u B 1 t: LOW AU4 A2:> Cl3 
PRUC!!:SSOR 1 PORT B s !!;(.; u BlE LOW AU4 Al5 Cl& 
PROC!!:SSUR 1 l:'UK T A SEG l EJE LUW AUJ A2.) Cl3 
PRUCt.SSOR 1 !:'OKT B S h:G l E3E LOW A03 A:l; Cl& 
IOU 0 SEG u IHD LUW AU4 Al) lJU 4 
IOU 0 s r;c; 1 EJD LOW AUJ A25 DU4 
IOU l SEG 0 BlD LUW A04 A25 D07 
IOU 1 SEG 1 EJD LOW AU3 A:l 5 DU7 

************************ 
•AXKXXKXXX~************* 

Ul'l'EK SIU HALF 
FFM!SS IN PRU GR ES S ti3B LOW AU1 A06 BU6 

FF SEG u ORIGIN 01" MISS li]B LOW AU! AU6 BUY 

FF LAST PASS H5H LOH AOl A08 AO'J 

l:U~QU~STOR AC KNOWLEDGES 
PRUC!!:SSUll () PO.KT A SEG u .tnu LUW AUl A :l) CU! 
PRUC~SSOK () POl{T B SEG u JHU LOW AU:.:! AZ) <:.:44 
PROCESSOR 0 POKT A SEG 1 EJD LOW AOl A2:> COl 
i'RUC~SSOK 0 PORT B SEG l E3D LOW AOl A2) C44 
l'RUCt:SSuK 1 .!:'UK l' A SEG u !Ht: LUil AU:.! A2:> C13 
PRUCt:SSOR 1 PORT :t1 S t:G u BlE LUi-i AU:l Al-' Cl& 
PROCt:SSUR 1 POl{T A SEG l !DE LOW AOl A2 ::> Cl3 

PRUC~SSOK 1 POl:l T B SEG l E3E LOW AOl A25 Cl6 
IOU 0 S EG u lHD LUH AU:l Al) !JU 4 
IOU u S t;G l E3D LUW AUl Al-' !JU4 
IOU l SEG u lH l1 LUW AO:.:! A25 DU 7 

IOU l SEG 1 EJD LOW AO! A:.:!5 DU7 

*************************************************************** 



.,,JEo•T'+!!o p110),s11•· .· '•· ·'•- 'i. \c -

;,· 

***~*~****~**~*~******************~****** ******************** .. 
SIU Tr: SL' PU INT S I U :3 9 "I'Y?I~ SiU 

LOGIC LC GIC P .. \ti..~ ~=· L. CARD p l.N PRUnt: 

SIGNAL NAME PAGE L •VEL LUC. SLOT NO. NU:-tl3ER 

---------------------------- ---- ------ ----- ------
LOWER SIU CJ.ALF -CLUSTt:R u - SE G~! E ~1T 0 A~l 0 :.! 

SIU R !::A[) "~I'-~SFS: 

t ST !{ \.! ~ v ~· r."' s r-: (~ u BU!J LOW A04 A09 B58 1. ........... ' ' 
lST R~!RR FF S F:G '} ~!OD LOW AO!+ A 11 B ') 8 ... 
LOAD HS I S~A.CK s pr, 0 B 2H LO\~ A04 A08 A60 
LOAD MSI STACK SEG 2 B 3H LOW A04 AlO A60 

SIU MISSES: 
MEMORY ACK 2 8 EG 0 KlH LOW A03 All C08 
MEMORY ACK 2 SEG 2 Pf>H LOW A03 El2 GOB 

SIU CYCLES: 
SEQ 23 FF SEG 0 BOC LOW A04 A09 CSl 
SEQ 23 FF SEG 2 NUC LOW AU4 All c 51 
SEQ w 24 FF SEG 0 BOC HIGH A04 A09 D56 
SEQ w 24 FF SEG 2 NOC HIGH A04 All 056 

SIU HITS~ 
CONTROL MATCH SEG 0 BlJ HIGH A04 A08 A04 
CONTROL MATCH SEG 2 NlJ HIGH A04 AlO A04 

SIU WRITE CONTROL: (AND WITH SEQ 23 FOR WRITE COU~lTS 

WRITE SEG 0 B2G LOW A04 A07 A53 
WRITE SEG 2 B2H LOW A04 A07 C22 
PARTIAL WRITE SEC 0 B2G LOW A04 A07 A30 
PARTIAL WRITE SEG 2 B2H LOW A04 A07 Dl6 

REQUEST OR ACKNOWLEDGES: 
PROCESSOR 0 PORT A SEG 0 BlA LOW A04 A08 Al 5 
PROCESSOR 0 PORT B SEC 0 BlA LOW A04 A08 A54 
PROCESSOR () PORT A SEG 2 NlA LOW A04 AlO A 15 
PROCESSOR 0 PORT '3 SEG 2 NlA LOW A04 AlO A54 
PROCESSOR l PORT A SEG 0 lHA LOW A04 A08 Cl7 
PROCESSOR 1 PO!\T 3 SEG 0 BIA LOW A04 A08 B54 
PROCESSOR 1 PORT A SEG 2 NlA LOW A04 AlO Cl7 
PROCESSOR 1 PORT B SEG 2 NlA LOW A04 AlO B54 
IOU 0 SEC 0 BlA LOW A04 A08 C48 
IOU 0 SEG 2 !UA LOW A04 AlO C48 
IOU 1 SEG 0 BlA LOW A04 A08 050 
IOU l SEG 2 NlA LOW A04 AlO D50 

SIU REQUESTS: 
MSI PRIORITY RP002 S EG 0 (~SB) BOE HIGH A04 A09 BOl 
MSI PRIORITY RPOOl SEG 0 BOE HIGH A04 A09 Bl4 
MSI PRIORITY RPOOO SEC 0 {LSB) BOE HIGH A04 A09 Cl4 
MS! PRIORITY RP002 SEG 2 u{ s B) BOE HIGH A04 All BOl 
MS! PR !OR ITY RPOOl S EG 2 BOE HIGH A04 All Bl4 
MSI PRIORITY H.1"000 SEG 2 (LSB) BOE HIGH A04 All Cl4 
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**~*******************~*******~***~*****************************• ~ . 

SIU TEST PU UJ.TS 7 iJ J'J fY PE :SIG 
LUCIC LUGlC PANtL CARD p I '.'J PP.Uti r~ 

SIGNAL NAMt: PAGE LEVEL LUC. SLUT NO. NUMti~K 

----------------------------- ----- ------
ABSOLUTE t\D!JK~SS S t:C u: 

MSI ADD:.\S ·;_;i C' "'' 
1-.. \.____.\-: !{A72J 84E :t I GH A04 A2b ASl 

M.~ l AU Ui{S l{ ~(; Ri\ 7 2 !. !:S 4E HIGH A04 Alb Al4 
M. s 1 A!JDRS K f': r~ ~{!.'\721 ts 4E H ll:H A04 A:Lb BOY 
M.SI AU URS !) j..' (' ... __..'\._) 3-.A 7'l..U ts 4t: HIGH AU4 A:.!b l:li u 
MSI AUD RS REG ;/_;\ 7 l 9 B4E HIGH A04 A2b A41:1 
MSI AD DRS REG ilA 7 18 B4E HIGH A04 A26 AU9 
MSI ADDRS REG RA717 B7F HIGH A04 A25 A02 
MSI AD DRS REG RA7lb B7F HIGH A04 A25 A46 
MSI ADORS REG RA/l) H7D HIGH AU4 A2::> Alu 
MSI AD Ul{S lU;G RA 714 l:Sl D HIGH AU4 A2::> {;)I) 

MSI AUUl{S REG RA713 B7D HIGH AD4 A2::> A08 
MSl AUUl{S Rl'.:G RA 71 l H 7U HIGH AO 4 A25 C55 
MSl AUDl{S KEG KA 111 H7U HIGH AU4 A25 B07 
MSI AD URS R F.G RA 710 B5E HIGH AU4 A23 D09 
MSI ADlJRS REG t<.A7UY BSD HIGH A04 A'l.3 844 
MS! AUiJKS R El; RA/U8 BSD HIGH A04 A23 BU7 
MSI ADD KS KEG KA 7U 7 B6D HIGH A04 A24 DOS 
MS! ADU RS Rl'.:G RA/Ob B6D HIGH AU4 A24 D08 
MSI ADDRS !{ EG RA?US 860 HIGH A04 A24 Bl4 
MSI AD DRS REG RA704 BbD HIGH AU4 A'l.4 Bl5 
MS! ADDRS KEG KA 7 U 3 BbD HIGH A04 A24 C07 
MSI AD URS KEG KA l UL H4B HIGH A04 A'l.b A43 
MS! AUD KS REG RA7Ul B5E HIGH AU4 A'l.3 U43 
MSI AD URS REG KA/OU H5E HIGH AU4 A'l.3 DlU 

Ali SOLUTE ALJIJH.ESS SEG z: 
MSl AD DRS KEG KA /'I. J .ts 4G HIGH AU4 Alb G l/ 
MSI AD URS REG RA 72'.l B4G HIGH AU4 A'l.b DU'l. 
MSI AD DRS REG RA 721 H4G HIGH A04 A:Lb Gl2 
MSI AD URS REG RA720 B4G HIGH A04 A26 Cl4 
MSI ADDRS REG RA719 B4G HIGH A04 A26 D09 
MS! ADD RS REG RA 718 B4G HIGH A04 A26 D53 
MS! ADDRS REG RA717 B7F Hit;H A04 A2j C49 
MSI AD DRS REG RA716 B7F HIGH AU4 A25 Cl2 
MSI AD DRS REG RA 7 l j B7E HIGH A04 A2) BUl 
MSI ADD RS REG RA 714 B7E HIGH A04 A.25 DU7 
MSI ADD RS REG R.A 71 3 B7E HIGH A04 AZ'.> C45 
MSI AD URS REG RA712 B7E HIGH A04 A25 D59 
MSI ADDRS REG KA7ll B7E HIGH A04 A25 Bl6 
MS! AD DRS REG RA 710 BSG RIGH A04 A23 A02 
MSI AlJDRS KEG RA JOY B::>O HIGH A04 A23 Al 1 
MSI ADUKS Kl'.:G Ki\10~ BSD HIGH AU4 ALJ Al2 
MSl All DRS REG KA /U I BbF HIGH AU4 A24 A58 
MSI AD DRS REG RA i'J 6 B 61'' HIGH A04 A24 Al9 
MSI AD DRS REG RA 7o 5 B6F HIGH A04 A24 322 
.MS l AD URS REC RA/IJ4 Bb1'' HIGH A04 A24 B43 
MSI ADD.RS !UG RA7U3 !:HF HlGH AU4 Al4 B03 

M.SI AD!JRS !UG RA 70'/. B4G HIGH A04 A26 DU3 
MSI ADD!.<.S REG KA701 BSG H lGH AU4 A:L3 D l 7 
M.S I ADlJKS K r;G RA/UU l:L':lG HIGH AU4 Al3 lDL 



.. **~*~**************************************************************** 
!>IU Tt:ST Pvtr.;TS 

SIGNAL NA.ME: 

UPPER SIU HAL~ - SEGMENT 4 A~D b 

S I U R EA D ~·! I S S ES : 
lST KMRR fF SEG 4 
lST KMRR FF SEG 6 
LUAn MSI STACK SEG 4 
LUAD MSi STACK StG b 

SIU MISSES: 
MEMORY ACK 2 SEG 4 
MEMORY ACK 2 SEG 6 

SIU CYCLES: 
SEQ 23 FF SEG 4 
SEQ 23 FF SEG 6 
SEQ W 24 FF SEC 4 
SEQ W 24 FF SEG 6 

SIU HITS: 
CONTROL MATCH SEG 4 
CONTROL MATCH SEG 6 

SIU WRITE CONTROL: 
WRITE SEG 4 
Wl<.lTl:!: SEG b 
PARTIAL WRITE SEG 4 
PARTiAL WRITE SEG o 

REQUESTOK ACKNOWLEDGES: 
PROCESSOR 0 PORT A SEG 4 
PROCESSOR 0 PORT B SEG 4 
PROCESSOR 0 PORT A SEG 6 
PKUC~SSOR U PO~T H SMG b 
PKOCESSUR 1 PORT A SEG 4 
PRUCESSOR l PORT B SEG 4 
PROCESSOR 1 PORT A SEG 6 
PRUC~SSUK 1 POKT B SEG b 
IOU U SEG 4 
IOU U Sl!:G b 
IOU l S EG 4 

IOU l SEG b 

SIU REQUESTS: 
MSI PR !OR I'f Y 
M.Sl PRIORITY 
MSl PRIORITY 

KPU02 SEG 4 (MSB) 
RPU!Jl 
R.1:'000 

MSI PKlOKITY RPOOl 
MSl PRlOKITY KPOOl 

S ~G 
S£G 
S EG 
SEG 

4 
4 (LSB) 
o (MSB) 
b 

MS1 PK10K1TY K~UUO S~G b (LSH) 

7039 TYPE 
LUGlC LUGiC PANtL CARD 
PAGK LEVEL LUC. SLUT 

BOU 
~:OD 

B 2 H 
B3H 

K1H 
P6H 

BOC 
NOC 
BOC 
NOC 

BlJ 
NlJ 

B2G 
H2H 
B2G 
82H 

BIA 
BlA 
NlA 
NlA 
tHA 
BlA 
rllA 
.~HA 

JSlA 
NlA 
BlA 
NlA 

HOB 
HOK 
BOE 
BUK 
HOE 
lS UE 

LUW 
LOW 
LUW 
LOW 

LOW 
LOW 

LOW 
LOW 
HIGH 
HIGH 

LOW 
HIGH 

LOW 
LOW 
LOW 
LOW 

LOW 
LOW 
LOW 
LOW 
LOW 
LOW 
LUW 
LOW 
LUW 

LUW 
LOW 
LOW 

HIGH 
HlGH 
HIGH 
HlGH 
HIGH 
HIGH 

AU2 
AO:! 

AU2 
AUL 

AOl 
AO! 

A02 
A02 
A02 
A02 

A02 
A02 

A02 
AU2 
AOl 
A02 

A02 
A02 
A02 
AU2 
A02 
AU2 
AU2 
AU2 
AIH 

AOZ 

AOl 
AU2 

AOL 
AU2 
A02 
A02 
AUl 
AU2 

AUY 
All 
A08 
AiU 

All 
El2 

A09 
A 11 
A09 
Al 1 

A08 
AlO 

A07 
A07 

A07 
A07 

AO!:S 
A08 
AlU 
AlU 
AU8 
AU8 
AlU 
AlU 
AU ts 
AlU 
A08 
AlU 

A09 
AUIJ 
AUIJ 
All 
A 11 
All 

PlN PK.UBE 
NO· NUMB~K 

COB 
GOS 

CSl 
c 51 
D56 
D56 

A04 
A04 

A53 
C22 
A30 
Dlb 

Al5 
A.54 
Al .5 
A.54 
Cl7 
B.54 

Cl7 
B.54 
C48 
C48 
DSO 
D5U 

ts u 1 
IH4 
Cl4 
BUl 
IH4 
C14 



***~*~*-******************************************************* 
IOU TEST PulNTS 

S I G N A L NAM r; 

PRUCESSOR U iNT~K~ACE 

PROC~SSUR AVAlLAHLE 
1NITLA1r; 1/U 
lNTERRUPT REQUEST 
lNTERKUPT ACKNOWLEDGE 
CANCEL 1~TKPT REOUEST 
CANCEL INTRPT ACKNOWLEDGE 
MACHINE CHECK INT REQ CTRL 
MACHINE CHECK ACKNOWL~DGE 
TABLE INTERRUPT REQUEST 
TABLE lNTRPT ACKNOWLEDGE 
INTERRUPT ERROR REQUEST 

PRUCESSOK 1 INT~KFACE 

PROCESSUR AVAILABLE 
IN IT lA'l'E 1 /0 
INTERRUPT KEQUEST 
INTERRUPT ACKNOWLEDGE 
CANCEL INTKPT REQUEST 
CANCEL iNTK~T ACKNOWLEDGE 
MACHINE CHECK !NT REQ CTKL 
MACHINE CHECK ACKNOWLEDGE 
TABLE 1NTERRUPT REQUEST 
TABLE INTRPT ACKNOWLEDGE 
INTERRUPT ERROR REQUEST 

SIU LOWEK INTERFACE 

STOKAGE REQUEST SEG U FF 
STORAGE REQUEST S~G l FF 
HIT ACKNOWLEDGE FF 
MISS CTRL Fl" 

SIU UPPER INTERFAC~ 

STORAGE REQUEST SEG 2 FF 
STORAGE REQUEST SEG 3 fF 
HIT ACKNOWLEDGE FF 
MISS CTKL Fi" 

LOG i C 
PAGE 

y~ l 
xuu 
l'. pl 
XU l 
XL l 
Xll 
XF 1 
XUl 
YO l 
XU l 
xuo 

YN l 
xuo 
YPl 
XU 1 

XL l 
Xll 
XF 1 
XU l 
YO l 
XU l 
xuu 

YCO 
YCO 
YC 1 
YCU 

YCO 
YCO 
YC 1 
YCU 

LUGiC PAN~L CARD PIN 
LEVEL LOC. SLOT NU· 

LOH 
HIGH 
HIGH 
HIGH 
HIGH 
HIGH 
HIGH 
HIGH 
HIGH 
HIGH 
HIGH 

LOW 
HIGH 
Hll7H 
HIGH 
HIGH 
HIGH 
HIGH 
HIGH 
HIGH 
HIGH 
HIGH 

HIGH 
HIGH 
HIGH 
HIGH 

HIGH 
HIGH 
HIGH 
HIGH 

A04 
AU4 

A04 
AU4 

A04 
A !J 4 
A04 
A04 
A04 
A04 
A04 

A04 
AU4 
AU4 
AU4 

A04 
AU4 
A04 
AU4 
A04 
A04 
AU4 

A04 
A04 
A04 
A04 

A04 
A04 
A04 
A04 

il34 :!9 
B41 :!4 
A'.)6 64 
B41 47 
BSl 33 
B)7 61 

A46 28 
B4 l 6S 
AS 7 19 
B41 SS 
B4 l 35 

li34 35 
B41 'l.2 

A)6 71 
B4 l 45 

BSl 34 
B57 63 
A46 23 
B4l 64 
AS 7 48 
841 54 

B41 33 

A44 02 
A44 12 
A44 6S 
A44 35 

A44 23 
.A44 34 
A44 64 
A44 33 

!:'RUBE 
~tUMB !'.:K 

****************************************************************** 
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. **W~W-WWWW~*****WWWWW********************************* 
. IOU TEST POINTS LOGI.C LOGlC PANEL CA?.D PIN PROBE 

SIGNAL NMl.E PAGE LEVEL LOC. SLOT NO. Nu~rn E':l 

--------------------------- ----- ----- --- --- -----
I/0 C O~lNA~T DS 
PHT lAL LOAD xco LOW A04 Bbl ') 7 
LOAD TAR LE CNTRL 11·I DH. n (LTCW) xc () LO\../ A04 B61 55 

LOAD CHANN\:':L ~.EGiS'!.'EX. (LCR.) xc 0 LOW A04 Bbl 42 
l:iAL'l' CHANNZL (HCFl) xc ') LOW A04 3 61 43 
HALT 1JEVICE ornv > xco LOW AU4 l:S b 1 41 
TEST ~Ul:SCHANNEL tTSC) xcu LOW AU4 H bl 21 
TEST 1/0 (T 10) xco LUW A04 Bbl 19 
STA KT 1/U !''AST REL (SIOF) xcu LOW AU4 Bbl 17 
SENSE RELEASE {SRL) xco LOW A04 B61 lb 
CHANNEL I SELECT xc 1 LOW A04 Bbl .) 8 

CHANNEL b SELECT x.c 1 LUW AU4 Bbl .) y 

CHANNEL 5 SELECT xc l LUW AU4 .H b 1 =>4 
CHANNEL 4 SELECT XCl LOW A04 B () l 53 
CHANNEL 3 SELECT XCl LOW AU4 B () l 46 
CHANNEL 2 SELECT xc l LUW A04 H () l 3b 
CHANNEL l SELECT xc 1 LOW AU4 B 61 40 
CHANNEL u S ELECT xc 1 LUW AU4 .!Sb 1 35 
DE VICI:: K~GISTER BIT DO l xco LOW AU4 15 bl 09 
DEVICI:: REGlSTSR BIT DUb xcu LOW A04 B6l 13 
DEVICE REGISTER BIT DO) xc 1 LOW A04 B 61 73 
DEVICE REGISTER BIT DU4 xc 1 LOW A04 Bbl 75 
DEVlCE REGISTER !HT D03 XCl LOW AU4 B61 80 
DEVICE REGIST~R BIT 1JOl xc 1 LOW A04 B61 65 
DEVICE REGISTER BIT DOl xc 1 LOW A04 B61 bb 
DEVICE REGlSTER•BIT lJUO xc 1 LOW A04 Bbl 72 

CHANNEL MOUULE MEMORY REFERENCES 
CONTROL DATA REQUEST XKO HIGH A04 A60 17 
CHANNEL 7 DATA REQUEST WJO HIGH A04 B76 10 
CHANNEL b DATA REQUEST WlO HIGH A04 B75 10 
CHANNEL s DATA Kt.:QU!!.ST WHO HIGH A04 B74 10 
CHANN!::L 4 DATA REQUEST WGO HIGH A04 B73 10 
CHANNEL 3 DATA REQUEST WFO HIGH A04 A76 10 
CHANN!::L '!.. DATA REQUEST WEO HIGH A04 A75 lU 
CHANNEL l DATA REQUt.:ST WDU HIGH A04 A74 10 
CHANNEL u DATA REQUEST wco HIGH A04 A73 10 
CONTROL ENABLE REF COMPLT XBO HIGH A04 B60 75 
CHANNEL 7 E.NA.':S LE REF COMPL'l' XIH ti IGH AU4 B60 30 
CHANNEL b ENABLE REF COHPLT XB l HIGH A04 B60 l9 
CHANNt:L 5 ENABLE REF COMPLT XB 1 KIGH A04 B60 09 
CHANNEL 4 ENABLE REF COMPLT XB l HIGH A04 B60 07 
CHANNEL 3 ENABLE REF CO}f PLT XBO HIGH A04 B60 70 
CHANNEL 2 ENABLE REF COMPLT XBO HIGH A04 BbO · 60 
CHANN!!:L 1 ENABLE REF COMPLT XBO HIGH A04 B60 43 
CHANNEL 0 ENABLE REF COMPLT XBO HIGH A04 B60 40 

******************************************************************* 



IOU TEST Por~~TS LOGIC LOGlC PA~IEL CARD PHl PROBE 
SIGNAL '-.,. ,• \A 

ti.\' " PAGE LEVEL LOC. SLOT NO. N U:M BE~ 

----------------~----------- ----- ----- -----
~'!'.TE A~T 0 BLOCK CHA'l~iEL ;wr;uLE 

OPERA.TONAL T '1' 
.l.. ,_, "1:~0 HIGH A02 40 

ADDRESS T ~-" 
~ _, M'-10 HIGH A02 64 

STATUS IN HMO HIGH A02 31 
SE!.{VlC!'~ D! HMO HIGH A02 75 
REQUEST ll'~ MMO HIGH AO:! 66 
SERVICE 0 UT ML! HIGH AUl 64 
COMMAND QTJT MLl qIGH AOl 59 
CHANNEL INACTIVE 2 SEQ HR2 HIGH Al6 59 
BUS IN 0 MMO HIGH A02 55 
BUS IN 1 MMO HIGH A02 30 
BUS IN 2 MMO HIGH A02 l l 
BUS IN 3 MMO HIGH A02 02 
BUS IN 4 MMO HIGH A02 l 7 
BUS IN 5 MMO HIGH A02 07 
BUS P.1 6 MMO HIGH A02 19 
BUS !N 7 MMO HIGH A02 09 
BUS IN PARITY MMO HIGH A02 23 
BUS OUT 0 MLO HIGH AOl 41 
BUS OUT 1 MLO HIGH AOl 35 
BUS OUT 2 MLO HIGH AOl 04 
BUS OUT 3 MLO HIGH AO! 06 
BUS OUT 4 MLO HIGH AOl 13. 
BUS OUT 5 MLO HIGH AOl 16 
BUS OUT 6 MLO HIGH AOl 27 

-- -- - -
BUS OUT 7 MLO HIGH AOl 24 
BUS OUT PARITY MLl HIGH AOl 47 

**************************************************************** 



... '" . 
IOU TSS'T PO INT S 

SIGNAL NA:·t E LOGIC LOGIC PA \:'EL r:ARn PH! PR ORE 
PAGE LEVEL LOC. SLOT ~rn. NUMBER 

~---------------------------- ----- ----- ----- -----
WORD CHA~NNE L ~·10D CLE 

HACH 1 TE CHECK FF CPO HIGH A01 R 7 4 23 
TABLE STATUS fl E Q. FF CPl HIGH A03 374 25 
INTERRUPT ERROR FF DKl "ft ICH A03 BS~ 1 7 
CHANNEL 0 P~PUT ACTIVE FF OPl 1UGH A03 326 79 
CHANNEL 0 OUTPUT ACT I VE FF OPl HIGH A03 n26 75 
CHANNEL 1 INPUT ACTIVE FF OR 1 HIGH A03 13 2 5 79 
CHANNEL 1 OUTPUT ACTIVE FF OR 1 HIGH A03 B25 75 
CHANNEL 2 INPUT ACTIVE FF OPl HIGH A03 B26 59 
CHANNEL 2 OUTPUT ACTIVE FF OPl HIGH A03 326 55 
CHANNEL 3 INPUT ACTIVE FF OR 1 HIGH A.03 B25 59 
CHANNEL 3 OUTPUT ACTIVE FF OR l HIGH A03 325 55 

CHANNEL 0 FUNCT IO'.'lS OAO A03 Bl7 
EXTRNAL I~TRPT REQUEST FF " LOW " " -09 
INPUT DATA REQUEST FF " LOW II " -07 
OUTPUT DATA REQUEST FF " LOW " -06 
EXTERNAL FUNC. AC K~lOWLED GE " HIGH " " -78 
INPUT DATA ACKNOIIL F. n GE " HIGH " " -79 
OUTPUT DA'!:'A ACKNOWLEDGE " HIGH " " -77 

CHANNEL 1 FUNCTIONS OBO A03 1316 
SAME PIN NUMBERS AS CHANNEL 0 -- -- -

CHANNEL 2 FUNCTIONS oco A03 BlS 
SAME PIN NUl'tBEP,S AS CHANNEL 0 

CHANNEL 3 FUNCTIOUS ODO A03 Bl4 
SAME PIN NUMBERS AS CHANNEL 0 

***************************************************************** 
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?robe !-:J.stalla.tio:::.; ?.e.::.oval Proced:u.re .;:J1'~o:-::::..J.-r.:'..::::: :.:3 p:::-c~~ed as £'~ 
guide i -1 'le to ma.i.:n.-:.a:.::. :i.mi build en t.he s-caoil:!.-:.7 <::' 11 C0/§0 Syst~m.s. 
Froblem!'l <.;.:;·:!.ld pcte!1.tia.11J be injected i:::l.to 1100/::0 SJ3t.em Modules by 
u;uodware men:!. t-Oi;'~ c; equip.:lent .net meeting the d.efi.:n.ed. specil'ica. ~ens. 
The urobe installa.ticiit/r"'.mcvaJ. procedures a.re recommended to reduc~ 
the p:roba.bility of c:"!'or :rcsult~g from. the probe installation er re­
moval process. Tei:it.i.~g (Diagnostic Soft-.ra:re) is reccm:ended on ail 
modu1.es that have had probes either installed or removed as this will 
help t.o identify probl~ms that could result tr6m the probe installation 
or removal process. 

iha Hardware Monitori::i.g Instrumentation I.nrorma:'d.on and the Hardware 
Monitoring Test Point Libl"a.ry are provided a.a a convenience for persons 
wishing to conduct er perform hardware monitoring on 1100/80 System.a. 
As statad in Sec"Cion 6.0, the test point library contained herein is 
only, valid for the specified revisio:i level of each modul~ and iiT:i.11 ~ 
be updated. Tue "1100/8o Ha.rd.ware l'...oilitor-i_ng Test Pointn document 
{drawing #4198497) will be ma.inta.i.lled a.a required. to reflect mod.i!ied 
or newly' used test points for ea.oh of the specified system modules. 
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