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microprocessor, such as a digital signal processor, is the

handling of events including interrupts and exceptions. An
interrupt may be an event that changes the normal
instruction flow in the processor. An exception may be a
software-initiated event that arises when an error is
encountered, such as invalid instruction or bus error. In
designing a processor, it is desirable to handle events as
guickly as possible. However, this typically involves
additional hardware that may increase the power consumption
of the processor.

Challenges in event handling may be compounded by the
fact that interrupts can be nested. 1In other words, a
second interrupt (e.g. a nested interrupt) may be received
while a first interrupt is still being handled. Thus, at
any given time, a number of interrupt service routines can
be active. Event handling may require a prioritization
scheme to deal with multiple active service routines in the

most efficient manner.
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be active. Event handling may require a prioritization schene to deal with
multiple active service routines in the nost efficient manner. - 1 WO
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diagramillustrating a programrabl e processor in accordance with an

enbodi nent of 5 the present invention. Figure 2 is a block diagram
illustrating an enbodi nent of an event handler. Figure 3 is a circuit
diagramillustrating an exenplary enbodi ment of priority logic. 10 Figure *
4 is a flowdiagramillustrating a node of operation in accordance with an
enbodi nent of the present | pgsgRIenIoki ger eRAwWINGanot her fl ow di agram
illustrating a node of operation in accordance wth an enbodi nent of the
15 present inventd.pne Fi04re ¥1d8k i dEM tidiaorARidd ustrating a circuit
for adjusting the status register in accordance with an enbodi nent of the
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Figure 2 is a block diagram illustrating an embodiment
of an event handler.

Figure 3 is a circuit diagram illustrating an
exemplary embodiment of priority logic.

10 Figure 4 is a flow diagram illustrating a mode of
operation in accordance with an embodiment of the present
invention.

Figure 5 is another flow diagram illustrating a mode
of operation in accordance with an embodiment of the

15 present invention.

Figure 6 is a circuit diagram illustrating a circuit
for adjusting the status register iﬁ accordance with an
embodiment of the present invention.

Figure 7 is a circuit block diagram illustrating an

20 event vector select line in accordance with an embodiment
of the present invention.

Figure 8 is circuit block diagram illustrating

registers connected to event management logic having



of the present invention. Figure 8 is circuit block diagramillustrating
regi sters connected to event managenent |ogic having 2 WD 02/061582

PCT/ USOL/ werthe1dgpdul es in accordance with an enbodi ment gictei1R588€eNt
invention. Figure 9 is a circuit diagramillustrating how an early signal
may be created in accordance with an 5 enbodi nrent of the present invention.
Fi gures 10-13 respectively show exenplary logic for the nodules of FIG 8
in accordamsdules hirmreenpotimentwiofh drheendrasientnt mienthomrdidgure 14 is a
flow diagramillustrating a node of 10 event service routine operation in
.accor danceiwdrht gsh. enbodi nent of the present invention. DESCRI PTI ON
Figure 1 is a block diagramillustrating a 15 programrabl e processor 2
"having an executi pfrdind ti 4 Andh Bey COMT MY r 40111 165 GURRY 1B tarp MBY have
an event handler ~ 10. Event handl er 10, as described in detail- bel ow, may

ecrase N EPRMLAL] ) 141501, AL D S |k PR ol 3 event
servi geablc-?ml%/ {]égntancgf a1:1'1Seetp19efsent invention.
Figures 10-13 respectively show exemplary logic for
the modules of FIG. 8 in accordance with an embodiment of
the present invention.
Figure 14 is a flow diagram illustrating a mode of

10 event service routine operation in accordance with an

embodiment of the present invention.

DESCRIPTION

Figure 1 is a block diagram illustrating a
15 programmable processor 2 having an execution unit 4 and a
control unit 6. Control unit 6 may have an event handler
10. Event handler 10, as described in detail below, may
decrease the computational time of handling events. In
particular, event handler 10 may generate a priority mask
20 that indicates a set of serviceable events and a set of
non-serviceable events. In this manner, processor 2 can

quickly recognize and process serviceable events.



non-servi ceabl e events. In this manner, processor 2 can quickly recognize
and process serviceable events. 3 WD 02/061582 PCT/ USQO /45248 Executi on

unit 4 mawgoe/aissexecuti on pipeline that has a nunber of SgEgES1/49548
processing instructions. Each stage may process concurrently with the

ot her stages and pass results to the next stage in pipeline at each clock
cycle. 5 The final results of each instruction nay energe at the end of

t he pipeline i Exapittioucoessi fmaXdrd raol axadutGiomypigoatirod thee: fHaosv of
instructions and data through the execution unit 4. During the processing
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conponents of the execution unit to fetch and decode the instruction,
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Control unit 6 may control the flow of instructions
and data through the execution unit 4. During the
processing of an instruction, for example, control unit 6
10 may direct the various components of the execution unit to
fetch and decode the instruction, perform the corresponding
operation, and write the results back to memory or local
registers.
Figure 2 is a block diagram illustrating an empbodiment
15 of an event handler 10. The event handler 10 may have
priority logic 14 connected to an event priority register
(IPEND_R) 16. The event handler 10 may also have an event
mask register (IMASK) 18 and an event latched register
(ILAT) 20. Logic 22 may be connected to IMASK 18 and ILAT
20 20. The IPEND R 16, IMASK 18 and ILAT 20 may all be
connected to event management logic 24. Event management

logic 24 may be connected to control logic 25. 1In

addition, event management logic 24 may be connected to a



connected to event managenent |ogic 24. Event managenent |ogic 24 may be
connected to control logic 25. In addition, event managenent |ogic 24 may
be connec{ygrhl@id24 WO 02/061582 PCT/ USO01/ 45248 status rRelsdefisidkPEND)
26. Moreover, event nmanagenent |ogic 24 may be connected back to the
priority logic 14. Every event handl ed by processor 2 may have an event
priority. Registers 16, 18, 20 and 26 may all have the 5 sanme wi dth, and

‘each regi steatByrbgvetarplupalbl y2ef mnonbeved, betvent Maarayenensi mlarly

nunbered bits in the respective registers 16, 18, 20 and 26 may be
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may have an associated bit in each register 16, 10 18, 20 and 26. In an
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regi sters. Each register ave a at corres S to one of sixteen
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| owest priority event. By way exang events 0-15 nai Erloritized
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gl obal interrupt enable 4, hardware error 5, high priority tiner 6 and
gener al numbered bits. Moreover, 51mllarly numbered bits in the

respective registers 16, 18, 20 and 26 may be associated
with the same event. Thus, every event handled by
processor 2 may have an associated bit in each register 16,
10 18, 20 and 26.

In an exemplary embodiment, registers 16, 18, 20 and
26 are sixteen bit registers. Each register may have a bit
that corresponds to one of sixteen events (e.g. events 0~
15). Events 0-15 may be prioritized such that the 0™ event

5" event is the

15 is the highest priority event and the 1
lowest priority event. By way of example, events 0-15 may
be prioritized as follows: emulation 0, reset 1, non-
maskable interrupt 2, exception 3, global interrupt enable
4, hardware error 5, high priority timer 6 and general

20 interrupts 7-15 in order of general interrupt priority.

The IMASK register 18 may be an event mask register

that facilitates enabling or disabling an event. Thus,

each bit in IMASK 18 may indicate whether the corresponding



20 interrupts 7-15 in order of general interrupt priority. The | MASK
regi ster 18 nay be an event mask register that facilitates enabling or

di sabl i ngwayp28¢eRe. Thus, each bit in I MASK 18 may i ndi catgemishisssst he
corresponding 5 WD 02/061582 PCT/ USO1/ 45248 event is enabled. If, for

instance, the IMASK bit for a particular event is one, then the event is
enabled. If an event is not enabled, then the circuit nay never service

t he event .evidrer bis senablée. | MASK fegi Sietadde Mayhderedk S vt af enya net hod
known in the art. These might include witing to a nmenory nmap register to
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manner, any event can be easily enabled or disabled. In one particul ar
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even thouﬁﬂf erent priority instructions exi he 'system For
instance, _,in this e di nent , cert.ai I riorit its .g. 0 - 4) my
never be naked “Fhus, %gr?ﬁ\ﬁké'r{l e g{@gﬁa’%%ﬁt%vﬁé “ba?lé }?gos%iﬁcount for
the events 0 - 4 that are always 15 enabl ed. The-bits in the event | atched
regi sber (TAABRYLIHERC | FRfEatE vHeh FHe corheH M Hy BVeHtdthas been

| atched (or  received) by the system Any tine an event is |latched, its
writing to a memory map register to set IMASK or executing

a software instruction to set IMASK. In this manner, any
event can be easily enabled or disabled.

In one particular embodiment, the IMASK register may

10 have a smaller width than 16 bits even though 16 different
priority instructions exist in the system. For instance,
in this embodiment, certain high priority bits (e.g. 0 - 4)
may never be masked. Thus, the IMASK register may not have
bits to account for the events 0 - 4 that are always

15 enabled.

The bits in the event latched register (ILAT) 20 may
indicate whep the corresponding event has been latched (or
received) by the system. Any time an event is latched, its
corresponding bit may be set to 1 in ILAT. Then, when the

20 event is accepted by the system, the corresponding bit in
ILAT may be reset to 0. Thus, ILAT may indicate the events

that have been received but not yet serviced.



corresponding bit may be set to 1 in |ILAT. Then, when the 20 event is
accepted by the system the corresponding bit in |LAT may be reset to O.
Thus, | LAWg®Yochsadi cate the events that have been recei veghusoi1neisgy et
serviced. - 6 WD 02/061582 PCT/USQO /45218 Each bit in ILAT may be set by
har dwar e request or a software request. Once set, the bit may be held in

| LAT as long as the associated event is not accepted for service.

‘However, once thecbhvbat is atAEphad by $ét byshemyiwbhe betrudstnotLAT nay be
re-set back to zero. Additionally, in sone enbodinents, one or nore bits

.in the | LAotenabe ekgaeed. dheel PEND tkgi Bierm29 BaYhbEdaist atys kegi ster
that keeps track of all currently active events. Wen an event 1is accepted

"by the syst 60 (2a8dtBeTaskbeibtbal BybhATiSndP heeebrta 26F0%erigehit in
| PEND nay be Set to one. At any given tinme, nmultiple events can be active,
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event currently being serviced by the system At the sanme tine, the
| PEND R na?m%@@@mggts, one or moré bits in the ILAT can be cleared.
The IPEND register 26 may be a status register that
keeps track of ail currently active events. When an event
is accepted by the system (and e.g. its bit in ILAT is
10 reset to zero), its bit in IPEND may be set to one. At any
given time, multiple events can be active, and therefore,
multiple bits in IPEND may be set. However, conly one event
may be serviced at a time. Therefore, the highest priority
bit that is set in IPEND may indicate which event is
15 currently being serviced.
The IPEND R 16 may be a priority register that
reflects the priority of the event currently being serviced
by the system. At the same time, the IPEND R may provide
an ongoing tab of serviceable events and non-serviceable
20 events.
In one configuration, the highest priority bit set in
- IPEND corresponds to an event active bit in IPEND R. The

event active bit in IPEND R may be set to zero along with



an ongoi ng tab of serviceable events and non-serviceable 20 events. In one
configuration, the highest priority bit set in |PEND corresponds to an
event act\wnsissbn | PEND_R. The event active bit in | PENlp1R;$mMsRg set to
zero along with 7 WD 02/061582 PCT/USQ /45248 all lower priority bits in
|PEND R Al bits of a higher priority than the event active bit may be
set to one. Thus, the event active bit in |IPEND-R may be the hi ghest
priority ballthaterspsedridyzieivsi int DRENDeRi st&Yl 15iTheof PENDL Ghany
provide a fast and efficient way for processor 2 to detect serviceable

events. Sipgeopity then BhéSevéne BEgheE PitOohd) Yod hadrthe exent active bit
are set to one in the PEND R event handler 10 may quickly identify an

event as sgpyiceaple, bT,an€¥€th§tbiﬁ iPedf) 4 REND LT 6n8 pIGncLben Tt may
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| PEND s o TRTSRY (2. CRRbnta Rl sOchTiP ot Sty L req%rete?ﬁé% R my be
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deci si ons whenever a new event is received.
processor 2 to detect serviceable events. Since only the
bits of a higher priority than the event active bit are set
to one in the IPEND R, event handler 10 may quickly
identify an event as serviceable. If an event’s bit in
10 IPEND R is a one, then it may be immediately serviceable.
Moreover, input of IPEND may provide the input to
logic that calculates the value of IPEND R. Therefore, any
time the IPEND is adjusted (e.g. when a new event is
taken), the IPEND R may be automatically adjusted in the
15 same élock cycle. In this manner, the IPEND R may be
available to enable event handler 10 to make priority
decisions whenever a new event is received.
Using registers IPEND R 16, ILAT 18 and IMASK 20,
event handler may quickly and efficiently service an event.
20 ILAT 18 may tell the event handler 10 the events that have
been received, but not serviced. IMASK 20 may tell the

handler 10 whether the processor 2 is enabled to service a

particular event. And IPEND R 16 may tell the handler



Using registers IPEND R 16, |LAT 18 and | MASK 20, event handl er may
quickly and efficiently service an event. 20 ILAT 18 may tell the event
handl er 1Rddacpents that have been received, but not sesMyG§HusdHASK 20
may tell the handler 10 whether the processor 2 is enabled to service a
particular event. And IPEND R 16 may tell the handler 8 WD 02/061582

PCT/ US01/ 45248 whet her an event is of a high enough priority to be

i mredi at el yhSEhet cafl. e FhHS, 1 ¥hen Ameyednsudh tpisopneyito w1 three of
these registers, the event may be taken. Moreover, quick detection of the
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and control logic 25 to quickly and efficiently handl e the change of flow
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i mredi at el y Taken ~bécause priority event ei hg serviced. For
10 instance, if a higher priori event_is currently being serviced, then
I PEND R P HRCUST o Fof CKIOBRRREISE Toulie TATbr Figt THRFLrSTEt ihelbvent
may not be accepted by the system and its ILAT bit may hold its val ue.
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priority event. Once its service routine has finished, the higher priority
event's biltogrey de tetqbickly and efficiently handle the change of

flow to the new event’s service routine.
Sometimes an event may not be immediateiy taken
because a higher priority event is being serviced. For
10 instance, if a higher priority event is currently being
serviced, then IPEND R may be zero for an event of lower
priority. Therefore, the event may not be accepted by the
system, and its ILAT bit may hold its value.
Eventually, however, the system may finish servicing
15 the higher priority event. Once its service routine has
finished, the higher priority event’s bit may be set back
to zero in IPEND and the IPEND R may be adjusted. At thié
point, the lower priority event may be accepted into the
system if its IPEND R bit was adjusted to one.
20 FIG. 3 is a circuit diagram illustrating an exemplary
embodiment of priority logic 14 used to generate a priority
mask based on the assigned priority of an event. This

priority mask may be written to IPEND R and used by event



to zero in IPEND and the IPEND R may be adjusted. At this point, the | ower
priority event may be accepted into the systemif its IPEND R bit was

adj usted Wwo @m815820 FIG 3 is a circuit diagramillustratipge/gds/3%a8P! ary
enbodi ment of priority logic 14 used to generate a priority mask based on

the assigned priority of an event. This priority mask may be witten to

| PEND R and used by event - 9 WD 02/061582 PCT/ USO. 1/ 45248 handl er 10 so
t hat processmdler cih spithkaly pecogssee anthn pywicEsky seevogreihd earevent s.
Priority logic 14 may have sixteen inputs, each one corresponding to one

of the sixpeefesyeddsvidégistesSéuésesn. 5 inputs may come fromthe respective |
out puts of event nanagenent |ogic 24 that set the | PEND regi ster (not

shown) . Priorityri&gigy@agﬁésmg%é{ ﬁ&@t&ﬂ%&&%@%@;ﬂ cdfntdife

respective sixteen bits of "the | ) R regi ster 16. Each respective input

of Dri ort 3o Loal forkdh By SOUE. 4P {ROMLLIE. 5014 e8p0ndi Nk, UL PUL O Ve

managenent ~ 1°0Qi ot~ en an event’ IS s 0 zero 1'n | PEND
and o8t put TP GT TOF THES cbBRTsTTt E PSR L TS BF1eTEhbet o one i n
the I PEND by event 15 mapagenent |ogic (not_shown), priority logic 14 may
i nvert management logic 24 that Set the IPEND rfegister (not
shown). Priority logic may also have 16 outputs connected
to the respective sixteen bits of the IPEND R register 16.
Each respective input of priority logic 14 may come
10 from the corresponding output of event management logic
(not shown). When an event’s bit is set to zero in IPEND
by event management logic (not shown), priority logic may
invert the zero and output a one for the events.bit. When
an event’s bit is set to one in the IPEND by event
15 management logic (not shown), priority logic 14 may invert
the one and output a zero for the event’s bit. 1In
addition, when an event’s bit is set to one in IPEND by
event management logic (ﬁot shown), priority logic may be
adapted to invert the one and propagate zeros for every bit
20 of lower priority than the event’s bit. This collection of

ones and zeros generated by priority logic 14 may be a

priority mask that gets written in the IPEND R 16.
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the one and output a zero for the event's bit. In addition, when an
event's bit is set to one in | PEND by event managenent |ogic (not shown),

priority hWpideieky be adapted to invert the one and propagags@asng for
every bit 20 of lower priority than the event's bit. This collection of

ones and zeros generated by priority logic 14 may be a priority mask that
gets witten in the IPEND R 16. - 10 WO 02/061582 PCT/ USQO /45248 As shown
in FIG 3, one ksbsdoweninofIfri drioyel aegbedidentpbénpaisrptyoroyycl ogic
nodul es 40, 42, 44 and 46. These priority |logic nodules 40, 42, 44 and 46
.may col | erd i vepyegenesapeibhetpriogit ymoamskes Foo, | 18} anteanéifad. a one is
inputted into priority logic nodule 40, 42, 44 or 46, that nodul e may

‘generate argddsebr0bri B9 PHLOET h¥aHBSK 460r4btSqhespaChEVRaPi ts. The subset
of the priority mask may bé generated by generating an event active bit

(e.g., a h@g%cmefgt ggﬁegawafﬁhéMg&giyyfglgggk@ ”nglgnsgaeﬁgéatwg 10

ones for prior events han nodul e”an generattng zeros
for lower priority even and| ed by the dule. Apriority status bit may
al so Be pr dﬁﬁ%t%% f%pu%iﬁgrlB¥PoPF OF10¥%i °%bﬂu@8§u€%.§6'ré%ul?%n@rin t he
output of zeros for the events handl ed by | ower griority'nvdules). 15 In
addi ti on, f¢ghErabriefrty rayi echpERtes? neyeoeEpaf bhespriority mask

for its respective bits. The subset of the priority mask
may be generated by generating an event active bit (e.g., a
zero) for an event that is received by a module, generating

10 ones for higher priority events handled by the module and
generating zeros for lower priority events handled by the
module. A priority status bit may also be propagated to
lower priority logic modules (e.g. resulting in the output
of zeros for the events handled by lower priority modules).

15 In addition, higher priority logic modules may output ones
for the events they handle. In this manner, the collection
of priority logic modules may generate the priority mask.

In a particular embodiment, the priority logic modules

40, 42, 44 and 46 are quads each having four inputs and

20 four outputs. Any time a one is inputted to quad, outputs
of all lower priority quads may be zeros. Moreover, if a
one is received by a quad, the output of the corresponding

bit and all lower priority bits within that quad may be

- 11 -



for the events they handle. In this manner, the collection of priority

| ogi ¢ nobdul es may generate the priority mask. In a particul ar enbodi nent,

t he priorwow2loegee nodul es 40, 42, 44 and 46 are quads eg¢hylvayisgsfour

i nputs and 20 four outputs. Any tine a one is inputted to quad, outputs of
all lower priority quads may be zeros. Mreover, if a one is received by a
quad, the output of the corresponding bit and all lower priority bits

wi thin thaerquadhihg bbe- cntpuWDoG2A08158ahPCTPUS0LL #E2148tszwap, bahil e t he
output of all higher priority bits may be one. As shown in FIG 3,
priority bpgic ApdahewdOimayIlbe 8, guadrbayi bggacsmoghiel e0ehapf bAND gat es,
while priority logic nodule 42 may be a quad having two | evels of AND 5

gates. Si Qﬁé@rhé(viﬁﬁi arsivghegievevdokendsd gadeB!i QrilY¥ pkogieryodul e 46
may each be a quad having two | evels of AND gates (as shown in nodul e 42)

The secongo§§¥e$?ggléN@2 gaiepel HQQHIﬁ%§§gﬁﬁ¥ggﬁggvgggn%gggﬁDconing from

nmodule 42."Simflarly, the Second [evel / pdule 46 10 may
1ave ;one §ARHL, COTUBLEST TRAUES 6911 LB BREE e bOELY L out 14,
L4 and/or Bl o1 L OYECRIPIULER A0 1420 d 200 g0 | DEPOTE 2RgRr N I
gates (as shown in module 42). The second level of AND
gates in module 44 may have one input coming from module
42. Similarly, the second level of AND gates in module 46
10 may have one input coming from module 44. In this manner,
priority logic 14 may function quickly and efficiently.
Other embodiments of priority logic 14 and/or priority
logic modules 40, 42, 44 and 46 will become apparent in
light of FIG. 3.
15 FIG. 4 is a flow diagram illustrating a mode of
operation in aécordance with an embodiment of the present
invention. When an event is received (60), its bit in ILAT
may be set (62) and its priority may be determined (64).
The event may not be serviced until its priority
20 corresponds to a one in the IPEND R register (66). If the
event’s priority corresponds to a one in IPEND R (66) and

IMASK (68), then its bit may be set in IPEND (70) and

cleared in ILAT (72). Setting IPEND, in turn, may adjust

- 12 -



15 FIG 4 is a flowdiagramillustrating a node of operation in accordance
with an enbodi nent of the present invention. Wien an event is received

(60), itswjdudeisshLAT nmay be set (62) and its priority nmeycPgsiakagm ned
(64). The event may not be serviced until its priority 20 corresponds to a

one in the IPEND R register (66). If the event's priority corresponds to a
one in IPEND R (66) and |IMASK (68), then its bit may be set in I PEND (70)
and cl eartd@ IPENDAR (rE)istSet t (T | PENDthirs tporimt rine a&djeust is 12 WO

02/ 061582 PCT/ US01/45248 the |PEND R register (74). At this point the

.event is Hankg searMiceed (7). O the eveni: has heem senwiced (78), its 7
bit in IPEND nmay be set back to zero (80), which again may adjust | PEND R

"(82). 5 FlGg)5 ij I f i iddyu i d f tion in
accor dancegv%thlzcrtsaeryr?bﬂqg" neintbaéll(]oﬁtj t e%p% ess‘?letn?’tarﬁv%t‘ﬁ%@ @I%’ 5 ei-trhté}strat es
~how one enb%qlnnenrét de El;ﬂé:.qit@dz events efficiently. Wen event X of
‘priority RIGE &k ve_J |n ILAT may be set to one (92). 10
Agai n however, the event dl er serV| the event d:ess and
until®its bits 54T | PENG I@Q@Q}e%n@q g(r§§) ALY n@ode Qi AT,

| PEND R and | MASK al| have ones for the event's bit, then its |LAT b|t may
be set ba®peggtion in accordance with an embodiment 'of the present

invention. FIG. 5 illustrates how one embodiment deals
with nested events efficiently. When event X of priority X
is received, the X™ bit in ILAT may be set to one (92).

10 Again, however, the event handler may not service the event
unless and until its bits in IPEND R (94) and IMASK (96)
are.set to one. If ILAT, IPEND R and IMASK all have ones
for the event’s bit, then its ILAT bit may be set back to
zero (98) and the event may be serviced (100). At this

15 point, the event’s bit in IPEND may be set to one (102).
Setting IPEND (102), in turn, may adjust the IPEND R (104).
Once the event is serviced (106), the IPEND and IPEND R may
be adjusted again (108).

If a second event is received (110) before the event

20 has been serviced (106), the second event’s bit may be set
to one in ILAT (112). 1If the second event does not have a
higher priority than the first event (114), (quickly

determined by examining IPEND_R), then the first event may
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zero (98) and the event may be serviced (100) At this 15 point, the event's
bit in IPEND nmay be set to one (102) Setting IPEND (102), in turn, may

adj ust t hao Pmdi3sR (104). Once the event is serviced (10@gr/idig/4sBEND and
| PEND R nmay be adjusted again (108). If a second event is received (110)

before the event 20 has been serviced (106), the second event's bit may be
set to one in ILAT (112). If the second event does not have a higher
priority thmmsdhelidedstleyent Xdldhowr cuii ckldB dettdien predcdys exam ni ng

| PEND R), then the first event may 13 WD 02/061582 PCT/USQ /452 48 be

servi ced (Hddnrfisnghomnsiedp (198) , mi e iEO GRS Srehagi Wi Aer St &b dP4) may
then be repeated for the second event. If the second event does have a

hi gher prigsddy. than 5 the first event (114), (again, quickly determ ned
by exam ning IPEND R), then the second event may preenpt the first event.

the second evertt ‘FHorearter STRE BT Hrd Al Soth SOV i et e
G agr Am | BT S erbbt hent95ra W YQtt THATHBESEY mpl ement od o
adj ust the status
examlning IPEND R), then the second event may preempt the
first event. As shown at (118), the process beginning at
step (94) may be repeated for the second event. Then after
the second event has been serviced, the circuit may finish
10 servicing the first event (120).
FIG. 6 is a circuit diagram.illustrating an embodiment
of a circuit that may be implemented to adjust the status
register (IPEND) 26. FIG. 5 is exemplary circuitry for one
bit in IPEND. Every other bit in IPEND may have similar
15 circuitry associated with it.
A corresponding bit of IPEND 26 may be set to one for
every event taken by the system. However, once a
particular event’s service routine has been executed, the
corresponding bit in IPEND may need to be cleared to
20 reflect this fact. As shown in FIG 5, a trénsition in the
IPEND R register may be detected by a three way AND gate

122. As described above, a transition from zeros to ones

in IPEND R may define the currently active event bit in
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register (IPEND) 26. FIG 5 is exenplary circuitry for one bit in |PEND.
Every other bit in | PEND may have simlar 15 circuitry associated with it.

A corresp@ifingiRkt of I PEND 26 may be set to one for evesdredogak4gaken by
the system However, once a particular event's service routine has been
executed, the corresponding bit in IPEND may need to be cleared to 20
reflect this fact. As shown in FIG S5, a transition in the |PEND R register

‘may be detrghed by tHWEee e AND gate 102 %ha Asiadesnr ithed abave, a
transition fromzeros to ones in IPEND R may define the currently active

.event bit iin’},tglﬂc"eio\ﬁo Q2/ 61582 HGT/ R0/ A3348)) |ENR e tRHarddiRut, of

gate 120 may detect the ltast 1nstruction (e.g. the RTlI instruction) of an
“event handgl.er. hus, e t det ect g A1 { PEND R
and an RT?IIhluﬁc’s’t rw-tglc H gna\,,g%t hezg%aﬁ%\%z%tlst %fogcﬁl tsahgct(}tag’vsgr?tlo%pa;l elo%mc -eﬂar ed.

Mor eover the same signal 124 may be s ack tao riority |aqgic dul es
40, 42, 4@%@%6*%%%%%0?1@{@_%9 ?@t%\ﬂ)rﬁﬂgt tipg SRS ¢ %%'ﬁ'gé%\f S FIG 7
is acircuit block diagramillustrating another feature in accqordance with

an enbodi mdfansd ¢ hMlgresesit e i svehts ighalTie 4 meNb iR JNsiashd 9 LAT

registers 16, 18 and 20 may all be connected to event managenent |ogic 24.
priority logic modules 40, 42, 44 and 46 to adjust IPEND R

16 during the same clock cycle.
FIG 7 is a circuit block diagram illustrating another

feature in accordance with an embodiment of the present

10 invention. The IPEND R, IMASK, and ILAT registers 16, 18
and 20 may all be connected to event management logic 24.
Event management logic may be connected to control logic
25. Event management logic may be adapted so that its
respective outputs are orthogonal with respect to one

15 another. 1In other words, only one of the sixteen outputs
from event management logic may be set at any given time.
Thus, either no outputs from event management logic 24 may
be set, or only one of the outputs may be set at a given
time.

20 Based on these orthogonal signals, the event vector
select line 130 may be uéed to determine which service
routine needs to be fetched. Therefore, while the IPEND is

being written (and priority logic generates a priority mask
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Event managenent | ogic may be connected to control logic 25. Event
managenent | ogic may be adapted so that its respective outputs are

or t hogonayyoifobrsgespect to one 15 another. In other words,pcqifg61Q§8s0f the
si xteen outputs fromevent managenent |ogic may be set at any given tine.
Thus, either no outputs fromevent managenent logic 24 may be set, or only
one of the outputs nay be set at a given tine. 20 Based on these

orthogonalngi gRakss tlheteverENe®)Qr theekeeht! vaetd30seaydie 1used mag
det er m ne whi ch servi ce routiné needs to be fetched. Therefore, while the

| PEND i s el tt.en NGl pRr i lsQeS gegghgggg a PhleOkictyriask 15
WO 02/ 061Eg2h%%ﬁ1 OE/% Egg '?8 g%?ptve\%fl tses |tc to PEND R), tehés gvént vect or

sel ect line tﬁéﬁ gg uzggﬁeg) fefleef__ théghcn%égf“ &@gcﬁ%rv B‘E %%Ra'n €4 h_e service

routine caR" Fom ot”s executed in an
execution pipeline. 5 FIG IS Ci r(:w(LeL bl ock di agram [ I lustrating an
enmbodi rrenFXieﬁ%@Elorl&aﬁ@ee\ﬁeFHtrlﬁé‘ FESernt i nventi on showing registers 16,
18 and 20 connected to event nanagenent logic . 24. As shown, the 4th bit of
each ¥ egi ster Ha§-f 8edsi ﬁtlécuANDhg&ccé‘ ﬁ3fgrE¥}‘eﬂ}lHtsl"ié?tB1ntg Gf registers 16,

18 and 20 10 may feed into simlar AND gates (not shown). In this
embodiment in accordance with the present invention showing

registers 16, 18 and 20 connected to event management logic
24. As shown, the 4™ bit of each register may feed into
AND gate 131. Every other bit of registers 16, 18 and 20

10 may feed into similar AND gates (not shown). In this
manner, event management logic may only take events that
have that ones written to all three registers 16, 18 and
20.

Event management logic 24 may implement event

15 management logic modules 132, 134, 136 and 138 each having
circuitry (see FIGS. 10-13 respectively) that insures that
only one of the outputs of logic 24 can be hot at any given
time. Thus, at the event vector select line 130, signals
are orthogonal with respect to one another. Based on these

20 orthogonal signals, the event vector select line 130 may be
used to select an event from an event vector table (e.g.,

to specify which service routine needs to be fetched).
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manner, event managenent |ogic may only take events that have that ones
witten to all three registers 16, 18 and 20. Event nmanagenent |ogic 24

may i npl egR208YRRt 15 managenment |ogic nodul es 132, 134, p3GyandsLd8 each
having circuitry (see FIGS. 10-13 respectively) that insures that only

one of the outputs of logic 24 can be hot at any given tine. Thus, at the
event vector select line 130, signals are orthogonal wth respect to one
‘anot her. Based KIt & Hesiss 20 airtduoigondd a g g all 19l u stthe teventavedtear sel ect |ine
130 may be wused to select an event froman event vector table (e.g., to

.speci fy whiddt ses viiic e daniddrecd1eedsh tan hendatiehed) of e JMRLR{:061582
PCT/ US01/ 45248 FIG 9 is a ci rcuit diagramillustrating another feature in

“accor dance yddy ath embadi yente of @@e,pr@\ﬁeeﬂﬁ bl'ﬂ"'\éﬁntfé?jls@rsgtlaé ed @bove,
every bit of registers 16, 18 and 20 provide respectlve inputs to an AND

. gate si m l respgp Mde *If é@tf&e 1:&!@% ]t3c;‘ anFIA% as@eowssl I]]arSI Xt een AND

gat es, lve OU S connec o0 event agerren o8] C nodul es

S e b e R S
gate 130, glantetsu,r nw1tn}?yrebsepecgtnln\?ectc?lgtpgl.?tscocncgrgnoelctleo ItCo 2e5vent

management logic modules 132, 134, 136 and 138. 1In

addition, however, the outputs of the sixteen AND gates may

also provide input to a sixteen-way OR gate 150. This OR

10 gate 150, in turn, may be connected to control logic 25.

In this manner, an early signal may be created indicating
that an event is going to be taken in the next clock cycle.
This early signal, then, can be used in control loéic 25 to
efficiently handle a change of flow.

15 FIGS. 10-13 respectively show exemplary logic for
event management logic modules 138, 136, 134, 132 that may
be used to generate orthogonal signals at the event vector
select line 130. FIG. 10 shows exemplary logic for module
138. FIG. 11 shows exemplary logic for module 136,

20 including NOR gate 160. The inputs of NOR gate 160 may
also be the inputs of module 138. FIG. 12 shows exemplary

logic for module 134, including NOR gate 160 and NOR gate

170. The inputs of NOR gate 160 may be the same inputs of
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In this manner, an early signal may be created indicating, that an event
is going to be taken in the next clock cycle. This early signal, then, can

be used iwocRmkigy |ogic 25 to efficiently handle a changgr@fsohifi@g 15
FI GS. 10-13 respectively show exenplary logic for event nmanagenment |ogic

nmodul es 138, 136, 134, 132 that may be used to generate orthogonal signals
at the event vector select line 130. FIG 10 shows exenplary |ogic for

nodul e 13®duBleG13B] shdie ebenplngrutd adi dORoatreddl7® haf, b20 tiec! udi ng NOR -
gate 160. The inputs of NOR gate 160 may also be the inputs of nodule 138.

FIG 12 shopwwmtexemphadnld agiecc f arrowdd enbds, ekeabudirgg INGROa 160 and
NOR gate 170. The inputs of NOR gate 160 nay be the sane inputs of 17 WO

02/ 061582 rRTAWSQ45248 1 Ja0Gky ®GHGacdl 180l Na 7onauLs 180 NORaae 170 may

be the inputs of nodule 136. FIG ws exenpl ary | ogi rmodul e

130, el g MR DRUES 00, (7007000 9B, kBB S 1, Gk, 160

may be the 1nputs of nodt input’s : s i nputs
of i o 136y sond Lt LRUR, oL SR 190 Y hethe, Lpus of g ¢ 134
sel ect Iig%p%%%'gflga%gcgg% %gga%%n%hgnigk%gg g% mghg§é %%h%B'Other
embodiments for generating an orthogonal signal at event
vector select line 130 will become apparent in light of
FIGS. 10-13.
10 FIG. 14 is a flow diagram illustrating a mode of event
service routine operation. As shown, event management may
take only three clock cycles. The first cycle may involve
latching an event. During the first clock cycle an event
may be received (190) and its bit may be set in ILAT (192).
15 During the second clock cycle an event may be
processed. During the second clock cycle, priority
detection (194) and event masking (196) may determine
whether an event will be taken (198). If so, the event’s
bit may be written to a status register (200) and the
20 priority register may be adjusted (202). In addition, one
or more signals may be generated to facilitate processing

the change of flow (204). These signals may include an

early signal indicating that a new event is going to be

- 18 -



10 FIG 14 is a flow diagramillustrating a node of event service routine
operation. As shown, event managenent may take only three clock cycles.

The firstweydl@i4ggy i nvolve latching an event. During thepd St §349Ck
cycle an event nmay be received (190) and its bit may be set in |ILAT (192).

15 During the second clock cycle an event may be processed. During the
second clock cycle, priority detection (194) and event nmasking (196) may
‘det erm ne tabkehhesravrevegbnsd| ibral akenat 198y .bdfused tbesevept's bit
may be witten to a status register (200) and the 20 priority register may

. be adj ust egr{g02) sethigddibhiOineONe or nore signals may be generated to
facilitate processing the change of flow (204). These signals may include

“an early signa catin t W, t_i g.tO
02/ 061582 PCT/ u!%%k?g‘léz%téé ?%‘f?gﬁ C%?egrtﬁ‘éggna 52?’3%%! Ot V% gtsﬁ?’ﬁgeused to

select a [0 rvi r LN Durin he 1 hi | oc y change of
“fl ow may b@roggocégsedfﬁ%hggéﬁggﬂ 'on" Uni %a % b% %%%?? 5 35§§86? gnd 5 a

new event address iven to the | CACH ( ln ad on, the
addr eSses %fn%Bo?Yﬁﬂgoﬁgdg?sﬁn?%ya Br#edcn %t¥%%§ﬁ%a$bb )saveB in a

return register (210% The proper service routlne may then be executed in
t he addition, the addresses of aborted one or more aborted

instructions may be saved in a return register (210). The
proper service roufine may then be executed in the
execution unit during subsequent clock cycles.

10 Various embodiments of the invention have been
described. For example, a processor having an event
handler that generates a priority mask indicating a set of
serviceable events and a set of non-serviceable events has
been described. The processor may be implemented in a

15 variety of systems including general purpose computing
systems, digital processing systems, laptop computers,
personal digital assistants (PDA’s) and cellular phones.
In any such system, the processor may be coupled to a
memory device, such as a FLASH memory device or a static

20 random access memory (SRAM) that stores an operating system
and other software applications. These and other

embodiments are within the scope of the following claims.
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execution unit during subsequent clock cycles. 10 Various enbodi nents of
the invention have been described. For exanple, a processor having an
event hawd) Rfosisaat generates a priority mask indicating ggaisoPhs2ss
servi ceabl e events and a set of non-serviceable events has been descri bed.
The processor may be inplenented in a 15 variety of systens including
general purpose conputing systens, digital processing systens, |aptop
conputers, personal digital assistants (PDA's) and cellul ar phones. In
any such system the processor may be coupled to a nenory device, such as
a FLASH nenory wigm G il anfdatis: 20 random access nenory (SRAM t hat
stores an operating system and other software applications. These and
ot her, emhodi MmNt g @Ky WdnY1 dihg; scope of the following claims. 19 WO
02/ 061582 PCT/ USQ / 45248 at 1s clainmed is: i 1. A nethod conprising: 2
receiyving. g fi.rst event. j irst. priofity |oagic.moduyle.of 3 a set_of
pri o ty Ir%gcleclvrsrlnnoqilaersglénlcfgp%é{?qto JLhrgng%:llfelragts I%‘(?f%l@g’ grquﬁ tnfoz%ug‘ee\f)e%t S;
and 5 generatin riority mask indjicating a set of serviceable 6 events
and 2 set S HoPE i &0&}&1@%%&&6&%%% hpngiiss @ S¥C tHe nask
within the first priority |ogic nodule

4 prioritized events;” and

5 generating a priority mask indicating a set of serviceable
6 events and a set of non-serviceable events by generating a
7 subset of the mask within the first priority logic module
8 and propagating a priority status bit to lower priority

9 logic modules.

1 2. The method of claim 1, wherein generating a subset of
2 the priority mask comprises generating an event active bit
3 for the first event, generating ones for higher priority

4 events and generating zeros for lower priority events.

1 3. The method of claim 1, the method further comprising
2 updating a priority register in accordance with the

3 priority mask.

1 4. The method of claim 3, the method further comprising:
2 receiving a second event; and
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8 and propagating a priority status bit to lower priority 9 | ogic nodul es.
1 2. The nethod of claim1, wherein generating a subset of 2 the priority
mask conmpyicRisegper ati ng an event active bit 3 for the fpdStsMenk.
generating ones for higher priority 4 events and generating zeros for |ower
priority events. 1 3. The nmethod of claim1, the nethod further conprising
2 updating a priority register in accordance with the 3 priority mask. 1.
4. The met hod fewtidting tHhesdmiddedant hief Qanydcdntd eveht eceiai ng a
second event; and -20 WD 02/061582 PCT/ USQ /45248 3 servicing the second
event, i f the-sRCONh Svanind S A b 8efyiceal @ @venir a5 a8} efqdned by the
priority mask. S. The nethod of claim4, the nmethod further conprising: 2
"generating a-new priority mask based on an assigned 3 priority of the
second event, wherein the new priority mask 4 indicates a set of

servi ceabl e events and a, set of non 5 serviceable events; and 6 updating a
‘priorfty regi s?ﬂ?e irﬁenfgb%%r%f{ancg]eajvﬁ‘t% tHE® “?eﬁé%k oSy Wlﬁ”&: The

met hod of claim 3, the nmethod further conprising: 2 receiving a second

event 2 generating a new priority mask based on an assigned
3 priority of the second event, wherein the new priority mask
4+ indicates a set of serviceable events and a set of non-
5 serviceable events; and
6 updating a priority register in accordance with the
7 new priority mask.
1 6. The method of claim 3, the method further comprising:
2 receiving a second event;
3 setting an event latched register to reflect that the
4 second event was received;
5 detecting an event mask register to determine whether
6 the first event may be serviced; and
7 servicing the event when:
8 the second event is a serviceable event as
9 determined by the priority mask,
10 the event latched register is set to reflect that
11 the second event was received, and
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3 setting an event latched register to reflect that the 4 second event was
received; 5 detecting an event mask register to determ ne whether 6 the
first eveWD ma@yisBe servi ced; and 7 servicing the event whegr&oiheygecond
event is a serviceable event as 9 determned by the priority nmask, 10 the
event |atched register is set to reflect that 11 the second event was
received, and 21 WD 02/061582 PCT/ US01/ 45248 12 the event nask register
doesihot mask the sedondvehl enserdt rehiktehelomt hed ofas® ah® Jeddirs et hod
further conprising: 2 setting an event status register to reflect that the
firsta 3 event dwertei ng.serviced. 1 8. The nethod of claim7, wherein
setting the event 2 status register and updating the priority register
occur 3 during a same clock cycle. 1 9. The nethod of claim1, the nethod
further conprising: 2 generating a signal indicating that a new event is 3
going to he taken iy The Jaifod ofgl g9, vhereln denerating a signal

2 indicating that a new event i § goi'ng

2 setting an event status register to reflect that the first
3 event is being serviced.

1 8. The method of claim 7, wherein setting the event

2 status register and updating the priority register occur

3 during a same clock cycle.

1 9. The method of claim 1, the method further comprising:
2 generating a signal indicating that a new event is

3 going to be taken.

1 10. The method of claim 9, wherein generating a signal

2 indicating that a new event is going to be taken and

3 generating a priority mask, occur during a same clock

4 cycle.

1 11. An apparatus comprising:

2 an execution unit adapted to service events; and
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3 generating a priority mask, occur during a sane clock 4 cycle. 1 11. An
apparatus conprising: 2 an execution unit adapted to service events; and -
22 WO 02(@PobadessPCT/ USO1/ 452 48 = 3 a control unit incl usbdpgsa/selk of
priority logic 4 nodules, the control unit adapted to generate a first 5
priority mask indicating a set of serviceable events and a 6 set of
non-servi ceabl e events when a first event is 7 received in a first logic
‘modul 8, by genet atomgral substetimdluditdea nesk of thtivtiey fisgtcpriority

| ogic nmodul e and 9 propagating a priority status bit to lower priority

Jogics 10 ymaul &8, ﬂhézcoﬂ'tb@oﬁﬂﬂﬁ:[@té@aﬁ ed &l gémR Al e WheF£idy- the control
unit 2 includes a prlorlty register e control unit being 3 adapted to

“update the, priori 1 13.
The appar dUUS 50T el Bi m%c%ﬁé?rn C@fé%““f Cf%ﬁ%f’%% HYRRRE fave
assi gned pr| OI’I%I es h her tag% t LSt eg t1 14 The apparatus as
“in claimX Apphar YJJSC% aIB% e%velﬁ ? %’nr%c TR SEROME event in the

control unit; and _
7 received in a first logic module, by generating a subset of

8 the mask within the first priority logic module and

9  propagating a priority status bit to lower priority logic
10 modules.

1 12. The apparatus as in claim 11, wherein the control unit

2 includes a priority register, the control unit being

3 adapted to update the priority register in accordance with

4 the priority mask.

1 13. The apparatus as in claim 11, wherein the set of

2 serviceable events have assigned priorities higher than the

3 first event.

1 14. The apparatus as in claim 12, the apparatus adapted

2 to:

3 receive a second event in the control unit; and
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- 23 WD 02/061582 PCT/USQO /45248 1 execute the second event in the
execution unit if the 2 second event is a serviceable event as determ ned
by the 3 woiensisg2z mask. 1 15. The apparatus as in clai m 1$ctidwe1/69a8r ol
unit adapted 2 to: 3 generate a second priority nask based on an assi gned
4 priority of the second event if the second event is a 5 serviceabl e event
as determned by the priority mask, 6 wherein the second priority mask

i ndi cat es a setexdcitserhv cealirel eventts anctite sete @it nON-geIYiiceathe
events; and 8 update the priority register in accordance with the 9 second
priordty mRsgdond ehfentThes appaiatilseAsld e M d Zedd1gniGid ) wdt further
2 conprising an event |atched register and an event nask 3 register, the
control umjt; Jurdhef, adapted to: 4 receive a second event; 5 set the event
| atched register to reflect that the 6 second event was received; 7 detect
the event mask register to determ ne whether 8 the first event may be

serviced; and 9 service the event when: - 24
1 15. The apparatus as in claim 14, the control unit adapted
2 to:
3 generate a second priority mask based on an assigned
4 priority of the second event if the second event is a
5 serviceable event as determined by the priority mask,
6 wherein the second priority mask indicates a set of
7 serviceable events and a set of non-serviceable events; and
8 update the priority register in accordance with the
9 second priority mask.
1 16. The apparatus as in claim 12, the control unit further
2 comprising an event latched register and an event mask
3 register, the control unit further adapted to:
4 receive a second event;
5 set the event latched register to reflect that the
6 second event was received;
7 detect the event mask register to determine whether
8 the first event may be serviced; and
9 service the event when:
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WD 02/ 061582 PCT/ US01/ 45248 1 the second event is a serviceable event as 2
determ ned by the priority mask, 3 the event |latched register is set to

refl ect t®@foroefsghhe second event was received, and 5 the gvierdo1)/ 185k

regi ster does not mask the second 6 event. 1 17. The apparatus as in claim
11, the control unit further 2 conprising an event status register, the
control unit being 3 adapted to set the event status register to reflect
‘that 4 the first evetiiei Sebehdv&iyiLeda dedBicdiCl @ppagmt Ussas in claim
17, wherein the control unit 2 is adapted to set the event status register

.and update the 43 PHhORLA V| CHSISE S { Pon@sgane clock cycle. 1 19. The
apparatus as in claimll, erein the control unit 2 is adapted to

"generate a signal ingdj i t e Y i i e taken. 1
20. Tﬁe appar at us agg}':l%a% %?tmﬁc%gr%\%ﬁl%géc %? %%goé‘%?ré@%c%f@%??ority
| ogi ¢ nodul es itskiadagt ed.to handle four events., 25 WO 02/061582

2

"PCT/ Us01/ 45248 TS 238CRd /Y CEhpriSFRyYe%r ai"SRAM nenory device: and 3 a

processor coupled to the nenory device, wherein the
5 the event mask register does not mask the second

6 event.

1 17. The apparatus as in claim 11, the control unit further
2 comprising an event status register, the control unit being
3 adapted to set the event status register to reflect that

4 the first event is being serviced.

1 18. The apparatus as in claim 17, wherein the control unit
2 is adapted to set the event status register and update the
3 priority register during a same clock cycle.

1 19. The apparatus as in claim 11, wherein the control unit
2 is adapted to generate a signal indicating that a new event
3 is going to be taken.

1 20. The apparatus as in claim 11, wherein each of the set
2 of priority logic modules is adapted to handle four events.
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4 processor includes a control unit including a set of 5 priority logic
nodul es, the control unit adapted to 6 generate a first priority mask

i ndi cati ngoa2meisspf 7 serviceable events and a set of nonpgqiWotRIIE €
events when 8 a first event is received in a first logic nodule, by 9
generating a subset of the mask within the first priority 10 |ogic nodul e
and propagating a priority status bit to lower 11 priority |ogic nodul es.
1 22.1 The &ly.st émapstem ctenipyisinavherein the control unit 2 includes a
priority register, the control unit being 3 adapted to update the priority
regi st er in accor dsRae menmdry ddhiecgr iaardty mask. 1 23. The systemas in
claim 21, the processor further 2 including an execution unit connected to

the control unid .prdc@dsodheoRId®MASH Ky 2ovidte RINRGASSO-Rdapt ed
to: 2 receive a second event in the control unit; and 26 WD 02/061582
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second event is a serviceable event as term ne pr| ority mask. i

25. T e stypﬁ% ogl adgp(ﬁ@l &}l’ sth Ig:eonét chouhnl tnl'ingldga,éﬁ% VA event

managerren gene‘ra e or ogona
6 generate a first priority mask indicating a set of
7 serviceable events and a set of non-serviceable events when
8 a first event is received in a first logic module, by
9 generating a subset of the mask within the first priority
10 logic module and propagating a priority status bit to lower
11 priority logic modules.
1 22. The system as in claim 21, wherein the control unit
2 includes a priority register, the control unit being
3 adapted to update the priority register in éécordance with
4 the priority mask.
1 23. The system as in claim 21, the processor further
2 including'an execution unit connected to the control unit.
1 24. The system as in claim 23, the processor adapted to:
2 receive a second event in the control unit; and
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4 5 26. The systemas in claim25, the control unit including 6 control
| ogi ¢ adapted to use the orthogonal signals to 7 select an address of a

next i nst{yriimiss2 27 PCT/US01/45248
1 execute the second event in the execution unit if the
2 second event is a serviceable event as determined by the
3 priority mask.
1 25. The system as in claim 21, the control unit including
2 event management logic adapted to generate orthogonal
3 signals.
4
5 26. The system as in claim 25, the control unit including
6 control logic adapted to use the orthogonal signals to
7 select an address of a next instruction.
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