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sity of possible exception origins complicates the cre- ation of a software
environment for efficiently re- RELATED APPLICATIONS
sponding to the arithmetic exceptions. Computer architectures, such as the
DEC VAX This application is related to the following Patent   5   data
processing systems and the IBM System/370 Applications, all of which were
filed in the U.S. Patent  data processing systems respond to an arithmetic
ex- and Trademark Office on the filing date of the present  ception by
aborting all Instructions that were initiated Patent Application.
after the first Instruction to signal an exception con- APPARATUS AND
METHOD FOR RECOVER-              dition. For a multiplicity of reasons,
such as the dif- ING FROM MISSING PAGE FAULTS IN VECTOR   10  ferences In
Instruction execution speed, this techni- DATA PROCESSING OPERATIONS
Invented by Da-         que is difficult to Implement In the parallel
execution vid N. Cutler, David A. Orbits, Dileep Bhandarkar,  of multiple
instructions environment. Wayne Cardoza and Richard T. Witek; having
public-    Other high performance data processing archi- ation no. 0297893.
tectures, such as the CDC-7600 data processing sys- APPARATUS AND METHOD
FOR PROVIDING   15  tem and the Cray-1, Cray-XMP and the Cray-2 data AN
EXTENDED PROCESSING  ENVIRONMENT                processing systems simply
stop executing instruc- FOR NON-MICRODED DATA PROCESSING SYS-
tions at a convenient point In the program environ- TEMS invented by David
N. Cutler, David A. Orbits,  ment and provide no method for identifying
instruc- Dileep Bhandarkar, Wayne Cardoza and Richard T.    tions that
signalled an exception condition. In addi- Witek; having publication no.
0301707.        20  tion, these architectures provide no mechanism for
synchronizing the instruction execution with an envir- BACKGROUND OF THE
INVENTION                        onment created to respond to the
identification of an arithmetic exception. 1. Field of the Invention
From 12th Annual International Symposium on 25   Computer Architecture,
Boston, US, 17-19 June This invention relates generally to data process-
1985, IEEE ComputerSociety, J E Smith etal: "Imple- ing systems and more
particularly to data processing  mentation of precise interrupts in
pipelined proces- systems in which the system architecture permits par-
sors", p36-44, and from "Computer Structures: Prin- allel execution of a
plurality of instructions.    ciples and Examples", D P Siewiorek et al,
McGraw- During the operation of the data processing sys-  30   Hill, 1983,
p623-633, it is known to halt issuing in- tem, events can occur within the
system that require  structions once an interrupt condition is detected,
the execution of a procedure that is outside the ex-  and to identify
interrupt service routines by testing plicit activity required for the
completion of the cur-  the Interrupt condition through executing an
instruc- rently executing program. When the events are rele-  tion. Like
other conventional approaches, this ap- vant primarily to the currently
executing program, the   35  proach failed to provide an effective
mechanism for system response typically is to Invoke a software pro-
synchronizing the Instruction execution with the en- cedure which is
executed in the same context as the  vironment created to respond to the
identification of current program. The notification of such an event is  an
arithmetic exception. termed an exception. When the event is primarily rel-
A need has therefore been felt for a technique to evant to other software
procedures or to the system   40  provide a systematic response to the
identification of as a whole, the response must be processed in a sys-  and
response to arithmetic exceptions in a data proc- tem-wide context. The
notification of this latter type  essing unit that can have a plurality of
instructions in event is termed an interrupt. This invention relates to
simultaneous execution. a set of exceptions referred to as arithmetic
excep- tions.                                        45  FEATURES OF THE
INVENTION 2. Description of the Related Art                     it is an
object of the present invention to provide an improved data processing
unit. In order to achieve high performance in a data    It is a feature of
the present invention to provide processing system, one technique is to
provide appa-  so   a data processing unit for executing a sequence of in-
ratus for executing a plurality of instructions in parallel  structions In
a parallel fashion, said data processing (i.e., instructions whose
execution overlap in time).  unit including an issue unit and at least one
execution However, when one or more of the currently execut-  unit for
Iteratively processing instructions In said se- ing instructions results in
an arithmetic exception,  quence that are transferred thereto, the
processing such asan integeroverflow, exponentoverfloworun-  55  unit
characterised in that derflow, etc, the determination of the exact location
the issue unit comprises of the instruction that produced the arithmetic
excep-  1. an instruction transfer portionfor iteratively ac- tion can be
extremely difficult. In addition, the diver-  quiring instructions in said
sequence and selec- 2    3                   EP 0 307 448 B1
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tively transferring them to said execution unit for  Figure 5 illustrates
the operation of the DRAIN in- processing, said sequence Including at least
one  struction according to the present invention. predetermined
Instruction adapted to cause said    Figures 6A, 6B and 6C define the
arithmetic ex- execution of said sequence to be temporarily sus-  ception
frame generated as a result of the identifica- pended, and
5   tion of an arithmetic exception according to the pres- 2. an inhibiting
portion responsive to the acquisi-  ent invention. tion by said instruction
transfer portion of said predetermined instruction for inhibiting said in-
DETAILED DESCRIPTION OF THE PREFERRED struction transfer portion from
transferring said  EMBODIMENT instructions to said execution unit to
temporarily  10 suspend said execution at least until said execu-  1.
Detailed Description of the Figures tion unit completes said processing of
instruc- tions previously transferred thereto, and for de-  Referring now
to Fig. 1A and Fig. 1B, two exem- termining whether to permit said
Instruction    plary- data processing system configurations capa- transfer
portion to resume transferring said in-  15  ble of using the present
invention Is shown. In Fig. IA, structions based on results of said
processing of  the central processing unit (#1) 11 is coupled to a sys-
said previously transferred instructions.       tem bus 19. Other central
processing units (e.g., #N) A system and a method according to the inven-
12 can also be coupled to the system bus 19. The can- tion are set out in
claims 1 and 4, respectively.  tral processing unit(s) 11 (through 12)
process groups 20  of logic signals according to the structure of the cen-
SUMMARY OF THE INVENTION                           tral processing unit(s)
in conjunction with central processing unit control programs, the control
pro- The aforementioned and other features are ac-   grams being comprised
of groups of logic signals en- complished, according to the present
invention, by  tered in the central processing unit or resident in the
providing an instruction, hereinafterreferred to as the   25  central
processing unit (i.e., in firmware apparatus). DRAIN Instruction, and
apparatus supporting that in-  The groups of non-resident logic signals are
typically struction, that permits all instructions for which exe-  stored
in the main memory unit 15 and transferred to cution has been initiated,
but has not been completed  and from the central processing unit(s) via the
system when the Drain Instruction is Initiated, to be complet-  bus 19.
Input/output unit(s) (#1) 18 (through (#n) 17) ed before further
instructions can be executed in the   30  couple devices such as mass
memory storage units, data processing system. The invention also provides
user terminal devices and communication devices to for an arithmetic
exception summary mask for scalar  the data processing system by means of
the system and vector registers that designates which registers  bus 19.
The mass storage units store the logic signal received exceptional results.
The DRAIN instruction  groups required by the data processing unit(s). Sets
is used to respond to the detection of an arithmetic  35  of logic signal
groups, typically designated as pages exception within the data processing
context environ-  of data, required for the operation of the central proc-
ment in which the exception has been identif led. The  easing units 16
through 17 are transferred from the same arithmetic exception within a
different data  mass storage units, having relatively slow accessibil-
processing context environment can have different  ity, to the main memory
unit to which access by the implications.
40  central processing unit is relatively fast. The bus ori- These and
otherfeatures of the present invention  ented system has an advantage in
the relative ease will be understood upon reading of the following de-
to reconfigure the system but has the disadvantage scription along with the
drawings.                 that the each system component requires control
ap- paratus to provide an Interface with the system bus BRIEF DESCRIPTION
OF THE DRAWINGS             45  19. Referring next to Fig. IB, a data
processing sys- tem is shown in which the central processing unit(s) Figure
1A and Figure lB are blockdiagrams of ex-  11 (through 12) and the
Input/output unit(s) 16 emplary data processing system configurations ca-
(through 17) are coupled to the main memory unit 15 pable of utilizing the
present invention.          through a memory control unit 14, the memory
con- Figure 2 is an exemplary block diagram of a cen-  5o  trol unit 14
replacing the system bus 19 of the data tral processing unit capable of
effective utilization of  processing system configuration shown in Fig. 1B
the instant invention.                             and the control function
performed by the Individual Figure 3 is a general timing diagram
illustrating  data processing system components in the bus ori- the
complexity of recovering from detection of an ar-  ented configuration of
Fig. IA. The memory control ithmetic exception in a multi-execution unit
environ-  55  unit 14 provides a centralized control and monitoring ment.
of the transfer of logic signal groups that can be more Figure 4 is a block
diagram illustrating the appa-  efficient than the bus oriented
configuration of Figure ratus required to Implement the present invention.
1A, but with the loss of flexibility. 3    5                   EP0307448B1
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Referring next to Fig. 2, a block diagram of an ex-  execution units
process instructions at different emplary central processing unit capable
of effective  rates. utilization of the present invention is illustrated.
The  In order to increase the processing speed of the issue unit 22 Is
responsible forfor providing (decoded)  data processing system, the
execution units are im- instructions to the plurality of specialized
execution   5   plemented using pipelined techniques in addition to units
comprising scalar operation address generation  providing for the parallel
execution of multiple instruc- unit 24, at least one execution unit (#1) 25
(through  tions. This implementation technique can be under- execution unit
(#Q) 26) and a vector operation unit 28,  stood by reference to Fig. 3
which illustrates features the vector operation unit including vector
operation  of the pipelining process. The execution unit process-
processing unit 28A, vector operation address gener-  1o  ing instruction
#n in the instruction sequence actually ation unit 28B and vector operation
registers 28C.  performs the associated operation In five stages, The logic
signal groups processed by the execution  each occupying a time Interval of
"T". The sum of To units are typically extracted from the scalar registers
through T4, i.e., 5X"T" can occupy a time Interval to 23 or the vector
registers 28C. The output logic signal  perform the associated operation
that can exceed groups from the execution units are stored In scalar  15
the time interval needed to perform the operation in registers 23, in the
vector registers 28C or in the data  the same technology, but without the
multiplicity of cache memory unit 27. The data cache memory unit    stages.
The advantage arising from the pipelined im- 27 can be viewed as a cache
memory unit providing   plementation Is that an instruction can be
completed an interface between the main memory unit 15 and    by the
execution unit every "T" time interval. When the central processing unit
11. (The data cache mem-   2o  the "T" time interval is appreciably shorter
than the ory unit 27 is shown as being coupled directly to the  time
Interval for non-pipelined operation, then an in- main memory unit In Fig.
2. As illustrated In Fig. 1A  struction sequence can be executed more
rapidly. and Fig. 1 B, the actual coupling can include Interven-  Referring
again to Fig. 3, when instruction # n is ing data processing apparatus.)
The issue unit 22 in-  applied to an execution unit performing an
arithmetic cludes apparatus for determining which execution   25  operation
and begins the activity identified by the in- unit will process a selected
signal group and for de-  struction during time interval [err] after a
sequence of termining when the selected execution unit is avail-
suboperations, each occupying a time Interval "T", able for processing a
logic signal group. This latter  the results of the Instruction are
available during time feature Includes ascertaining that the destination
interval [err] for the illustrated 5-stage pipelined proc- storage location
will be available to store the process-  30  essor unit. However, during
the normal course of op- ed logic signal group. The instruction cache
memory  eration, the issue unit will apply new instruction # n+1 unit 21
stores the Instructions that are decoded and  during time Interval. [err],
instruction #n+2 during time forwarded to the appropriate execution unit by
the Is-  Interval [err] and instruction #n+3 during time Interval sue unit
22. The issue unit 22 has the apparatus to at-  [err], instructions #n+1,
#n+2, and #n+3 all being ap- tempt to maximize the processing operations of
the   35   plied to an execution unit, but not necessarily the execution
units. Thus, the issue unit 22 includes pre-  same execution unit, before
the execution unit result fetch apparatus and algorithms to Insure that the
ap-  for Instruction #n and possible arithmetic exception propriate
instruction (including any branch instruc-  associated therewith is
available during time Interval tion) is available to the issue unit 22 as
needed. The  T4. To further complicate the processing environ- plurality of
execution units are, as Indicated by the   40   ment, the different
execution units can have different scalar operation address generation unit
24 and the  times to complete the execution an Instruction (e.g., vector
operation unit 28, specialized processing de-  the number of pipelined
stages can be different. vices, each for handling certain classes of
processing  Thus, for example, the execution unit result and pos-
operation. For example, an execution unit can be con-  sible arithmetic
exception for instruction #n+2 can be figured to handle floating point
operations, or integer  45  available before the execution unit result and
possi- arithmetic operations, etc. The issue unit 22 has as-  ble
arithmetic exception detected for instruction #n. sociated therewith scalar
registers 23 that can store   Referring next to Fig. 4, the apparatus
required to logic signal groups required for the execution of the
Implement the present invention Is illustrated. In the program orfor
providing a record of the data process-  issue unit 22, an instruction
register 221 is provided Ing operation. For example, one register is the
Pro-  5o  In which the current instruction is decoded and ap- gram Counter
register that stores the (virtual) ad-  plied to the appropriate execution
unit When the dress of the next instruction, in the executing pro-  DRAIN
Instruction of the present invention is entered gram instruction sequence,
to be processed. The     in the instruction register 221, decision network
222 scalar operation address generation unit 24 is used to  responds to the
instruction by preventing the next se- convert virtual addresses to
physical locations in the   55  quentlal Instruction from being entered
Into the in- main memory unit 15. The Issue unit 22 Is also re-  struction
register 221, not permitting decoding of the sponsible for reordering the
logic signal groups from  next instruction or some other appropriate
activity the execution units In the correct sequence when the  that
prevents the issuance of the next instruction until 4    7
EP 0 307 448 81                 8 



all instructions currently in execution have been com-  ithmetic or
conversion operation resulted in an over- pleted without identification of
an arithmetic excep-  flow of the destination exponent. The bit 4 position
tion. in the meantime, each execution unit 25 applies  615, IDZ, indicates
that an attempt was made to per- to the (decision network 222) of the issue
unit 22 a  form an integer divide operation with a divisor of zero. signal
from signal apparatus 253 indicating when any   5   The bit 5 position 616,
IOV, indicates that an Integer instruction executing in the execution unit
is com-  arithmetic operation or conversion from floating point plete.
Because the Issue unit 22 maintains files of un-  format to integer format
oyerflowed the precision completed execution activity, the issue unit 22
can  available at the destination location. The bit 6 posi- determine when
all activity Is complete. In addition, in  tion. 617, COE, indicates that a
co-processor read or the execution unit 25, exception apparatus 252 is  10
write with a trap enable set was executed when a co- coupled to the output
apparatus 251 of the execution  processor exception was Identified. unit
25.                                              In Fig. 6C. the processor
status parameters 605 Referring next to Fig. 5, instead of instruction  are
Identified. For these parameters, bit 0 position. #n+3 being applied from
the issue unit 22 in time In-  621, CM, Indicates the access mode of the
currently terval T3 as shown in Fig. 3, the DRAIN instruction is  15
executing program wherein a "0" logic signal ind- applied at this point.
Then, In time interval[err] the next  cates a privileged mode of operation
and a "1" logic instruction is either the procedure for responding to
signal indicates a non-privileged or user mode of op- the detected
arithmetic exception(s) when an excep-  eration. The bit 1 position 622,
VMM, indicates a proc- tion Is detected or the next sequential instruction
essor execution mode that is not directly related to when no arithmetic
exception is detected.     20  the present invention. The bit 2 position
623, VRF, is Referring next to Fig. 6A, Fig. 6B and Fig. 6C, the  set in
the processor status parameter when a vector arithmetic exception frame
generated when an arith-  restart frame has been saved during Initiation of
an metic exception is identified according to the prefer-  exception. The
bit 3 position 624, VEN, controls red embodiment is illustrated. In the
arithmetic excep-  whether vector instructions can be executed. When tion
frame 600 of Fig. 6A, the first longword (i.e., 4   25  this position has a
signal set therein, vector instruc- bytes of logic signals) 601 of the
exception frame  tions can issue normally. Otherwise, an attempt to is-
stores the exception summary information (i.e., from  sue a vector
instruction will result in a vector opera- the exception summary register.
The contents of this  tion enable fault The bit4-6 positions 624, IPL,
define parameter or longword are described below. The sec-  the interrupt
priority level for the current processor ond longword 602 stores the vector
register write  30  execution activity. mask, while the longwords 603 and
604 store the sca- lar register write mask The register write masks of  2.
Operation of the Preferred Embodiment longwords 602, 603 and 604 identify
the register into which were written the results identified as an arith-
The central processing unit having pipelined exe- metic exception.
Aone-to-one correspondence exists  35  cution units of Fig. 2 was
implemented In the prefer- between the position of bits in the mask and
registers  red embodiment subject to several constraints, how- that can
receive the exceptional results. For example,  ever, other design
implementations can utilize the In the preferred embodiment 64 scalar
registers are  present invention. The central processing unit in- present
and each bit field of longword 604 and 605 is  cludes a plurality of
execution units, each execution associated with a scalar register, i.e. 0
through 63.  40  unit adapted to execute a class of Instructions. By The
parameter in longword 605 is the processor sta-  way of example, one
execution unit the scalar ad- tus (I.e., the contents of the processor
status regis-  dress generating unit 24, controls the transfer of the ter),
which is described below. In longword 606, the   .   logic signal groups
between the central processing virtual address of the next Instruction is
stored. This  unit and the main memory unit 15, i.e., executes the address
In parameter 806 Is the address of the In-  45  load/store Instructions.
One execution unit can be struction following the drain Instruction.
adapted to execute data signal group shifting opera- Referring next to Fig.
6B, the definition of the ex-  tions, one execution unit for floating point
add/sub- ception summary parameter 601 is shown. The bit 0  tract
operations, one execution unit for integer and position 611, designated FUN
in Fig 6B indicates that  floating point multiply operations and one
execution afloating point arithmeticorconversion operation un-  50  units
for integer and floating point divide operations. derflowed the destination
exponent. The bit 1 posi-  The specialized execution units can be, but are
not tion 612, FDZ, Indicates that a division by zero in a  necessarily
implemented in a pipelined configuration. floating point operation was
attempted. The bit 2 pos-  The other features of the central processing
unit are ition 613, FRS, Indicates that an attempt was made to  the
following. The instruction in the currently execut- perform a floating
point arithmetic, conversion, or  55  ing sequence of instructions Is
transferred to the is- comparison operation and at least one of the oper-
sue unit 22 from the instruction cache memory unit ands was reserved. The
bit 3 position 614, FOV, idi-  21. In the issue unit22, the instruction Is
broken down cates that an attempt to perform an floating point ar-  into
its constituent parts and data-dependent control 5    9                  EP
0 307 448 B1                 10 



signals and address signals are generated therefrom.  execution. This
selection ensures that all arithmetic However, before an instruction can
begin execution  exceptions generated from previously issued, but un-
(i.e., be issued), several constraints must be satis-  completed
instructions, are processed ina consistent fled. All source and destination
registers for the in-  software environment or processing context.
struction must be available, Le., no write operations   5  The presence of
an arithmetic exception does not to a needed register can be outstanding.
The register  necessarily mean that the data signal group causing write
path must be available at the future cycle in  the arithmetic exception is
defective. The data proc - which this instruction will store the processed
quan-  essing context environment determines whether the tity. Only one
result can be stored into the registers  data signal group causing the
arithmetic exception is per cycle. All instructions (with the exception of
load  to  defective. This relationship Indicates why the proc- operations
which are predicted on the basis of cache  essing of an arithmetic
exception in the appropriate memory unit hits) have a fixed, data
independent exe-  data processing context environment Is Important. cution
time. The execution unit to be requiredfor proc-  For example. a program or
routine can be In execution essing the instruction during the execution
must be  for which arithmetic overflows and underflows are an available to
perform the operation. All units (with the   15  expected result. The
presence of an arithmetic ex- exception of the divide execution unit) can
be pipe-  ception In this context environment can cause the lined and can
accept a new scalar Instruction each  subroutine or program to scale the
data signal groups machine cycle. The divide execution unit Is Iterative
in an attempt to avoid the exceptional condition. How- and can execute a
new divide operation only when   ever, if the data processing context
environment had the previous divide operation Is completed. With re-  20
been altered between the identification of an arith- spect to the vector
operation unit, a vector operation  metic exception and the resulting
response, the re- reserves an execution unit for the duration. of the
sponse to the arithmetic exception can be inappropri- vector operation.
When a memory load/store instruc-  ate, tion experiences a cache memory-
unit miss, the       In order to facilitate response to the Identification
load/store unit busy flag will cause the subsequent  25  of an arithmetic
exception, once the instructions in load/store instructions to be delayed
until the cache  execution are completed, an exception summary memory miss
response is complete. When an instruc-  mask is developed that Identifles
the (scalar and vec- tion does issue, the destination register and the
write  tor) registers that have received results that are iden- path cycle
for the result are reserved. During operand  tified as exceptional, (i.e.,
results that are not correct set-up, all instruction-independent register
address-  3o  because of an arithmetic exception condition). This es are
generated, operands are read and stored, and  summary mask is made
available to the privileged op- data-dependent control signals -are
generated. The  erating system software along with the continuation
instruction operands and control signals are passed  program counter. The
summary mask and the con- to the the associated execution unit for
execution.  tents of the continuation program counter permit op- The result
generated by the execution unit is stored   35  erating system exception
handling software to iden- in the register files or in the data cache
memory unit  tify the Instructions resulting in the arithmetic excep- 15 as
appropriate. Once an instruction issues, the re-  tion conditions. suit of
the processing may not be available for several  It will be clear to those
skilled in the art of data machine cycles Meanwhile, In the next machine
cy-  processing system design that the DRAIN instruction cle, the next
Instruction can be decoded and can be   40  (and the apparatus implementing
execution of the Issued when the requisite issue conditions are satis-
drain instruction) can be used to verify hardware Im- fied. Thus, the
instructions are decoded and issued  plementation of data processing system
circuit de- in the normal instruction sequence, but the results  signs and
can be use to assist in. the verification of can be stored in a different
order because of the vary-  software programs. The DRAIN instruction can be
In- Ing instruction execution times of the execution units.  45  serted In
the executing program instruction se- This out of order storing of the
results of the process-  quence immediately following instructions for
which a ing operations can complicate the exception handling  problem is
anticipated. in this manner, the results of and the retry of failing
Instructions. However, these  the instruction sequence to the location of
the DRAIN events are relatively rare and the out of order storing
instruction can be verified. High level programming provides execution and
hardware advantages.   50  language compilers can use the DRAIN instruction
The execution of a DRAIN instruction provides  when the program is compiled
for debugging. In this that all the instructions, currently in execution In
a  application, the Drain instruction is positioned be- data processing
system will be completed before a  tween groups of program instructions
that comprise next instruction is executed. Therefore, a principal  the
translation of the high level language statement. use Drain instruction is
between changes in the con-  55   When the instruction sequence generates
an arith- text environment. When all active Instructions have  metic
exception, the verification (debugging) proce- been completed, either the
next instruction will be is-  dure can identify the statement in the source
program sued or an arithmetic exception procedure will begin  that resulted
in an arithmetic exception.    11                    EP 0 307 448 B1
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the operation of the preferred embodiment and is not        an exception
response portion for normally ac- meant to limit the scope of the
invention.  The scope       quiring instructions from said program
instruction of the invention is to be limited only by the following
stream, and responsive to the receipt of an ex- claims. From the foregoing
description, many varia-   5     ception indication from any execution unit
for tions will be apparent to those skilled in the art that    thereafter
acquiring instructions from said ex- would yet be encompassed by the spirit
and scope of         ception handling instruction stream for transfer- the
invention.                                              ring to said
execution unit. 10   4. A data processing unit as defined in claim 3,
Claims                                                     wherein said
exception. response portion further includes a context storage portion for
storing con- 1. A data processing unit (11) for executing a se-
text Information prior to acquiring instructions quence of instructions In
a parallel fashion, said      from said exception handling instruction
stream data processing unit including an issue unit (22)   is  for
transferring to said execution unit. and at least one execution unit (25)
for iteratively processing instructions in said sequence that are   5. The
data processing unit as defined in claim 1, transferred thereto, the
processing unit charac-        wherein one of said results is an exception
indi- terised in that:                                          cation that
said execution unit is adapted to gen- the issue unit (22) comprises
20       erate in response to the occurrence of an excep- 1. an instruction
transfer portion (221) for iter-  tion condition during said processing of
said in- atively acquiring Instructions in said se-           structions,
said Inhibiting portion determining to quence and selectively transferring
them to          allow said instruction transfer portion to resume said
execution unit for processing, said se-         said transferring of said
instructions if said exe- quence including at least one predetermined   25
cution unit completes said processing of said pre- instruction adapted to
cause said execution of       viously transferred instructions without
generat- said sequence to be temporarily suspended,           ing said
exception Indication. and 2. an inhibiting portion (223) responsive to the
6. The data processing unit as defined in claim 5, acquisition by said
instruction. transfer por-  30   wherein said inhibiting portion is adapted
to re- tion of said predetermined Instruction for In-       spond to said
exception Indication from said exe- hibiting said instruction transfer
portion from      cution unit by continuing to inhibit said instruction
transferring said instructions to said execu-        transfer portion from
transferring said Instruc- tion unit to temporarily suspend said execu-
tions after said execution unit completes said tion at least until said
execution unit com-   35   processing of said previously transferred
instruc- pletes said processing of instructions previ-       tions. ously
transferred thereto, and for determining whether to permit said instruction
transfer      7. The data processing unit as defined in claim 1, portion to
resume transferring said instruc-         further comprising a plurality of
execution units tions based on results of said processing of   40    each
iteratively processing said Instructions In said previously transferred
instructions.            said sequence that are transferred thereto by said
instruction transfer portion, said inhibiting 2. A data processing unit as
defined in claim 1,            portion being adapted to be further
responsive to wherein one of said results Is an operation com-       said
predetermined instruction to: plete indication that said execution unit is
adapt-  45      Inhibit said instruction transfer portion ed to generate In
response to termination of proc-      from transferring said instructions
to said plurality essing of each instruction, said issue unit further
of execution units at least until all of said plurality including a
disabling portion (222) responsive to       of execution units complete
said processing of in- the receipt of said operation complete indication
structions previously transferred thereto; and for disabling said
inhibiting portion to thereafter   so      determine whether to permit said
Instruc- permit said instruction transfer portion (221) to      tion
transfer portion to resume transferring said resume transferring
instructions to said execu-         Instructions to said plurality of
execution units tion unit
based on results of said processing of said previ- ously transferred
instructions. 3. A data processing unit as defined in claim 2,  55 wherein
said instructions may comprise two in-      8. A data processing unit as
defined In claim 7, struction streams, Including a program Instruc-
wherein one of said results is an exception indi- tion stream and an
exception handling Instruction       cation that said execution units are
adapted to 7    11                    EP 0 307 448 B1                   12
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meant to limit the scope of the invention. The scope       quiring
instructions from said program instruction of the invention is to be
limited only by the following    stream, and responsive to the receipt of
an ex- claims. From the foregoing description, many varia-   5     caption
indication from any execution unit for tions will be apparent to those
skilled in the art that    thereafter acquiring instructions from said ex-
would yet be encompassed by the spirit and scope of        ception handling
instruction stream for transfer- the invention.
ring to said execution unit. 1o   4. A data processing unit as defined in
claim 3, Claims                                                     wherein
said exception. response portion further includes a context storage portion
forstoring con- 1. A data processing unit (11) for executing a se-
text Information prior to acquiring instructions quence of Instructions in
a parallel fashion, said     from said exception handling instruction
stream data processing unit including an issue unit (22)   15  for
transferring to said execution unit. and at least one execution unit (25)
for iteratively processing Instructions in said sequence that are   5. The
data processing unit as defined In claim 1, transferred thereto, the
processing unit charac-        wherein one of said results Is an exception
indi- terlsed In that                                         cation that
said execution unit Is adapted to gen- the issue unit (22) comprises   -
20       erate In response to the occurrence of an excep- 1. an Instruction
transfer portion (221) for iter-  tion condition during said processing of
said In- atively acquiring instructions In said se-          structions,
said Inhibiting portion determining to quence and selectively transferring
them to          allow said instruction transfer portion to resume said
execution unit for processing, said se-         said transferring of said
instructions If said exe- quence including at least one predetermined   25
cution unit completes said processing of said pre- instruction adapted to
cause said execution of      viously transferred Instructions without
generat- said sequence to be temporarily suspended,           Ing said
exception indication. and 2. an inhibiting portion (223) responsive to the
6. The data processing unit as defined in claim 5, acquisition by said
instruction. transfer por-  30   wherein said Inhibiting portion is adapted
to re- tion of said predetermined instruction for in-       spond to said
exception indication from said exe- hibiting said instruction transfer
portion from      cution unit by continuing to inhibit said Instruction
transferring said instructions to said execu-        transfer portion from
transferring said instruc- tion unit to temporarily suspend said execu-
tions after said execution unit completes said tion at least until said
execution unit com-   35    processing of said previously transferred
instruc- plates said processing of instructions previ-       tions. ously
transferred thereto, and for determining whether to permit said Instruction
transfer      7. The data processing unit as defined in claim 1, portion to
resume transferring said instruc-        further comprising a plurality of
execution units tions based on results of said processing of   4o    each
iteratively processing said instructions In said previously transferred
instructions.            said sequence that are transferred thereto by said
instruction transfer portion, said Inhibiting 2. A data processing unit as
defined in claim 1,           portion being adapted to be further
responsive to wherein one of said results is an operation com-        said
predetermined instruction to: plete Indication that said execution unit Is
adapt-  45      Inhibit said Instruction transfer portion ed to generate in
response to termination of proc      from transferring said Instructions to
said plurality essing of each instruction, said issue unit further     of
execution units at least until all of said plurality including a disabling
portion (222) responsive to       of execution units complete said
processing of in- the receipt of said operation complete Indication
structions previously transferred thereto; and for disabling said
Inhibiting portion to thereafter   50      determine whether to permit said
Instruc- permit said instruction transfer portion (221) to      tion
transfer portion to resume transferring said resume transferring
instructions to said execu-         instructions to said plurality of
execution units tion unit.
based on results of said processing of said previ- ously transferred
instructions. 3. A data processing unit as defined in claim 2,  55 wherein
said instructions may comprise two in-      8. A data processing unit as
defined in claim 7, struction streams, Including a program instruc-
wherein one of said results is an exception Indi- tion stream and an
exception handling instruction       cation that said execution units are
adapted to 7 111111111111111111111111111111111    13                   EP 0
307 448 B1                     14 generate in response to the occurrence of
an ex-    13. A data processing unit as defined In claim 12, ception
condition during said processing of said        wherein said exception
response portion further 



instructions, said inhibiting portion determining       includes a context
storage portion (600) for stor- to allow said Instruction transfer portion
(221) to    Ing context information prior to acquiring Instruo- resume said
transferring of said instructions to all   5  tions from said exception
handling instruction of said execution units (25,26) if said execution
stream for transferring to an execution unit. units complete said
processing of said previously transferred instructions without generating
said    14. A data processing unit as defined in claim 1, In- exception
Indication.                                   cluding a plurality of
execution units (25,28) each 10      for iteratively processing
instructions in said se- 9. The data processing unit as defined In claim 8,
quence and for generating In response thereto an wherein said inhibiting
portion is adapted to re-       exception indication in response to the
occur- spond to said exception indications from said           rence of an
exception condition. execution units by continuing to inhibit said plur-
wherein said issue unit (22) further com- ality of instruction transfer
portion from transfer-  15  prises ring said instructions after said
plurality of execu-      3. an instruction acquisition portion (221) for
tion units complete said processing of said previ-        iteratively
acquiring instructions in said se- ously transferred Instructions.
quence from one of a plurality of Instruction streams, including a program
instruction 10. A data processing unit as defined In claim 8,   20
stream and an exception handling instruction wherein one of said results is
an operation com-          stream, said instruction acquisition portion In-
plate Indication that said execution units are             ciding an
exception response portion for adapted to generate In response to
termination of          normally acquiring Instructions from said pro-
processing of each instruction, and said issue             gram instruction
stream, and responsive to unit (22) further including a disabling portion
25      the receipt of an exception indication from any (222) which
receives operation complete indica-            execution
unitforthereafteracquiring instruo- tions from all of said execution units
(25,26), said      tions from said exception handling instruction disabling
portion (222) disabling said inhibiting          stream; portion in
response to the receipt of said opera-                wherein said
instruction transfer por- tion complete Indication from all of the
execution   30   tion (221) is able to units (25,26) currently processing
Instructions to               selectively transfer the instructions ac-
thereafter permit said instruction transfer portion        quired by said
instruction acquisition portion (221) to resume transferring Instructions
to said         to said execution units for processing; execution unit.
wherein said inhibiting portion (223), 36               responsive to the
acquisition by said 11. A data processing unit as defined in claim 10,
instruction transfer portion of said predeter- wherein said issue unit (22)
maintains unfinished          mined Instruction, is able to inhibit said
in- instruction information identifying instructions           struction
transfer portion from transferring that have been transferred to an
execution unit            said instructions to said plurality of execution
but for which processing has not been completed,   4o      units to
temporarily suspend said execution at said disabling portion (222) using
said unfinished         least until said execution units complete said
instruction information in determining whether It          processing of
instructions previously transfer- has received an operation complete
Indication              red thereto; and from all of the execution units
currently process-               wherein said issue unit (22) further ing
Instructions.                              45          comprises 4. a
disabling portion (222), responsive to said 12. A data processing unit as
defined in claim 11,            execution units completing said processing
of wherein said instructions may comprise two in-             said
previously transferred instructions with- struction streams, Including a
program instruc-            out generating a said exception indication, for
tion stream and an exception handling instruction   50     disabling said
Inhibiting portion to thereafter stream, said issue unit (22) including an
excep-           permit said Instruction transfer portion to re- tion
response portion for normally acquiring in-           sume transferring
instructions to said plurality structions from said program instruction
stream,           of execution units. and responsive to the receipt of an
exception In- dication from any execution unitforthereafterac-   55    15.
A method of operating a data processing unit(11) quiring Instructions from
said exception handling       in which multiple instructions can be in
simulta- instruction stream for transfer to an execution         neous
execution comprising at least one execu- unit.
tion unit (25) for Iteratively processing Instruc- 8 I
111111111111111111111    15                   EP 0 307 448 B1
16 tions in a sequence of instructions that are trans-   Ing said
processing of said instructions, said is- 



ferred thereto, and an issue unit (22) including an   sue unit determining
to resume said transferring instruction transfer portion (221) and
inhibiting    of said instructions if said execution unit com- portion
(223), the method characterised by the        plates said processing of
said previously transfer- issue unit:                                  5
red instructions without generating said excep- A. iteratively acquiring
instructions in said se-  tion Indication. quence, said sequence Including
at least one predetermined Instruction adapted to cause     20. The method
as defined in claim 19, wherein said said processing of said sequence to be
tem-        issue unit responds to said exception Indication porarily
suspended;                       10      from said execution unit by
continuing to Inhibit B. determining for each acquired instruction
said transfers of said instructions after said exe- whether the instruction
is said predetermined      cution unit completes said processing of said
pre- instruction, and, if the acquired instruction is  viously transferred
instructions. not said predetermined instruction, transfer- ring the
instruction to said execution unit (25)   16  21. The method as defined In
claim 15, wherein said for processing;
data processing unit further comprises a plurality C. responding to said
predetermined Instruc-       of execution units each iteratively processing
tion by Inhibiting transfers of other instruc-     said instructions in
said sequence that are trans- tions in said sequence to said execution unit
ferred thereto by said Issue unit, said issue unit to temporarily suspend
said processing at  20      being further responsive to said predetermined
least until said execution unit completes proc.  Instruction in: essing of
Instructions previously transferred           inhibiting transfers of said
Instructions to thereto; and                                       said
execution units at least until all of said exe- D. determining whether'to
resume said trans-       cution units complete said processing of instruc-
fers of said instructions based on results of  25  tions previously
transferred thereto, and said processing of said previously transferred
determining whether to resume said trans- Instructions.
fers of said instructions to said execution units based on results of said
processing of said previ- 16. A method as defined In claim 15, wherein one
of      ously transferred Instructions. said results is an operation
complete indication   30 that said execution unit is adapted to generate in
22. A method as defined in claim 21, wherein one of response to termination
of processing of each In-    said results is an exception indication that
each struction. said issue unit further resuming trans-    of said
execution units is adapted to generate in fer of Instructions to said
execution unit upon re-   response to the occurrence of an exception con-
ceipt of said operation complete indication.  35     dition during said
processing of said instructions, said Issue unit determining to resume said
trans- 17. A method as defined in claim 16, wherein said in-    fers of
said processing of said Instructions to all structions may comprise two
instruction streams,      of said execution units If said execution units
Including a program Instruction stream and an ex-    complete said
processing of said previously caption handling Instruction stream, said
issue   40  transferred Instructions without generating said unit normally
acquiring Instructions from said pro-  exception indication. gram
instruction stream, and responsive to the receipt of an exception
indication from any exe-  23. The method of claim 22, wherein said issue
unit cution unit for thereafter acquiring instructions    responds to said
exception indications from said from said exception handling instruction
stream    45  execution units by continuing to inhibit said trans- for
transferring to said execution unit.             fers of said instructions
after said execution units complete said processing of said previously 18.
Amethod as defined in claim 17, wherein said ex-     transferred
instructions. ception response portion further Includes a con- text storage
portion for storing context Informa-  50   24. A method as defined In claim
22, wherein one of tion prior to acquiring instructions from said.ex-
said results is an operation complete indication ception handling
Instruction stream for transfer-    that each of said execution unit Is
adapted to gen- ring to said execution unit.                         erate
in response to termination of processing of each instruction, said issue
unit further resuming 19. the method as defined in claim 15, wherein one
55   transfer of instructions to said execution units of said results is an
exception indication that said  upon receipt of said operation complete
indica- execution unit is adapted to generate in response    tion from all
of said execution units currently to the occurrence of an exception
condition dur-      processing Instructions. 9    17                  EP 0
307 448 B1               18 25. A method as defined in claim 24, wherein
said is-    zum Bestimmen, ob dem Instruktionstrans- 



sue unit maintains unfinished Instruction infor-     ferteil erlaubt warden
kann, in Abhingigkeit mation identifying instructions that have been
von den Ergebnissen der Verarbeitung von transferred to an execution unit
but for which        den zuvor transferierten Instruktionen das processing
has not been completed, said Issue   5    Transferleren der Instruktionen
wieder aufzu- unit using said unfinished Instruction information    nehmen.
in determining whether it has received an opera- tion complete indication
from all of the execution  2. Datenverarbeitungseinheit, wie In Anspruch I
de- units currently processing Instructions.          finlert, worin sines
der Ergebnisse In einer Ope- 10     ration-Beendet-Anzeige besteht, wobei
die Aus- 26. A method as defined In claim 25, wherein said In-
f0hrungseinheit dazu ausgelegt ist, diese Anzei- structions may comprise
two instruction streams,   ge auf die Beendigung der Verarbeitung Irgend-
including a program Instruction stream and an ex-  einer Instruktion hin zu
erzeugen, wobei die Aus- ception handling instruction stream, said Issue
gabeeinhelt weiterhin einen Sperrungsteil (222) unit normally acquiring
instructions from said pro-  16  enthalt, der auf den Empfang der
Operation-Be- gram instruction stream, and responsive to the
endet-Anzelge reaglert, zum Sperren des Sperr- receipt of an exception
indication from any exe-   tells dazu, danach dem Instruktionstransfertell
cution unit for thereafter acquiring Instructions  (221) zu orlauben, das
Transferleren von Instruk- from said exception handling Instruction stream
tionen zu der Ausftihrungseinhelt wleder aufzu- i14.11    for transferring
to an execution unit.     20      nehmen. 27. A method as defined in claim
26, wherein said Is-  3. Datenverarbeitungseinheit, wle In Anspruch 2 de-
sue unit further Includes a context storage por-   finlert, worin die
Instruktionen zwei Instruktions- tion that storing context information
prior to ac-  str~me aufweisen konnen, die einen Programm- quiring
instructions from said exception handling   25  instruktionsstrom und elnen
Ausnahme-Behand- instruction stream for transferring to an execution
lungs-instruktionsstrom enthalten, wobel der In- unit.
struktionstransferthl einen Ausnahme-Antwort- abschnitt fOr normales Holen
von Instruktionen aus dem Programminstruktionsstrom enthalt und Patentanspr
che                               30      auf den Empfang einer
Ausnahme-Anzelge von Irgendeiner Ausfflhrungseinheit antwortet, um 1.
Datenverarbeitungseinheit (11) zum Ausfuhren       danach Instruktionen aus
dem Ausnahme-Be- ainer Sequenz von Instruktionen In paraleter Art,
handlungs-instruktionsstrom zum Transferieren wobel die
DatenverarbeltungseinheK eine Ausga-     zu der Ausfihrungseinheit zu
holen. beeinheit (22) und zumindest sine Ausfihrungs-  35 einhelt (25) zum
iterativen Verarbeiten von In-  4. Datenverarbeitungseinheit, wie in
Anspruch 3 de- struktionen In der Sequenz hat, die Ihr zugefflhrt  finiert,
worin der Ausnahme-Antwort-Teil weiter- warden, wobel die
Verarbeltungseinhelt dadurch     hin elnen Kontextspeicherabschnitt zum
Spei- gekennzeichnet ist, dae:                           chern von
Kontextinformatlonen vor dem Molen die Ausgabeelnhelt (22) aufweist
40      von Instruktionen aus dem Ausnahme-Behand- 1. elnen
instruktionstransferteil (221) zumribt-  lungs-instruktionsstrom  zum
Transferieren zu rativen Holen von Instruktionen In der Se-      der
Ausfihrungseinhelt enthfilt. quenz und zum selektiven Transferleren der
Instruktlonen zur Ausffihrungseinheit zum    5. Datenverarbeitungeelnheit,
wie In Anspruch I de- Verarbeiten, wobel die Sequenz zumindest ei-  45
finiert, worin sines der Ergebnisse sine Ausnah- ne vorgegebene Instruktlon
enthilt, die daftr   meanzelge let, die von der dafir ausgeiegten ausgelegt
It, zu verursachen, daB die Aus-     Ausfflhrungselnheit In Antwort auf des
Auftreten fuihrung der Sequenz zeitweilig ausgesetzt      eher
Ausnahmebedlngung wahrond der Verar- wird, und
beitung der Instruktionen erzeugt wird, wobel der 2. elnen Sperrtell (223).
der auf das Holen der  5o  SperrteRi bestimmt, es dem Instrukthonstransfer-
vorgogebenen Instruktion durch den Instruk-    tell zu erlauben, das
Transferieren der Instruktio- tionstransferteil reagiert, zum Sperren des
In-  nen wibder sufzunehmen, wenn die Ausffh- struktionstransfertbils
dafWr, die Instruktio-  rungseinheit des Verarbeiten der vorhergehend nen
zu der Ausfihrungseinheit zu transferie-   transferierten Instruktionen
abgeschlossen hat, ren, um die Ausfthrung zeltweilig auszuset-  as  ohne
daB die Ausnahmeanzelge erzeugt wurde. zen, zumlndest bl die
Ausf~hrungseinhelt die Verarbeitung der Instruktionen, die ihr zuvor  S.
Datenverarbeitungseinhelt, wie In Anspruch 5 de- zugefflhrt wurden,
abgeschlossen hat, und       finiert, worin der Sperrteil daffir ausgeaegt
ist, auf 10 C 1111111111111111    19                  EP 0 307 448 B1
20 die Ausnahmeanzeige von der Ausfuhrungsein-        struktion erzeugt
wird, und wobel die Ausgabs- 



heit zu antworten, indem er damit fortfahrt, den   einheit (22) woiterhin
einen Sperrungstsli (222) Instruktionstransferteil dafOr zu sperren, die
In-  enthalt, der die Operation-Beendet-Anzeigen struktionen danach zu
transferieren, nachdsm       von alien Ausfihrungseinheiten (25, 26) emp-
die Ausffhrungseinheit die Verarbeitung der vor-   5  fangt, wobel der
Sperrungstell (222) den Sperr- hergehend transferierten Instruktionen
beendet    teil In Antwort auf den Empfang der Operation- hat.
Beendet-Anzeige von alien Ausf~hrungseinhei- ten (25, 26), die momentan
Instruktionen verar- 7. Datenverarbeitungseinheit,wie in Anspruch I de-
belten, sperrt, um dem Instruktionstransferteil finlert, weierhin
aufwelsend sine Vielzahl von   10  (221) zu erlauben, das Transfedieren von
instruk- AusfLhrungseinheiten, von denen jade Iterativ     tionen zu der
Ausf~ihrungseinheit wieder aufzu- die Instruktionen In der Sequenz
verarbeltet, die  nehmen. zu ihr von dem Instruktionstransfertell transfe-
riert werden, wobei der Sperrbeil dazu auagelegt  11.
Datenverarbeltungseinheit, wle in Anspruch 10 ist, welterhin auf die
vorgegebene Instruktion da-  15  definiert, worin die Ausgabeeinheit (22)
Informa- mit zu antworten:                                  tionen nicht
beendeter Instruktionen aufrechter- den Instruktionstransfertell dafOr zu
sperren, In-  halt, die Instruktionen kennzelchnen, die zu elner
struktionen zu der Vieizahl von Ausfuhrungsein-    Ausf0hrungseinheit
transferiert wurden, aber ffir heiten zu transferleren, zumindest bis ails
der    die die Verarbeltung nicht abgeschlossen wurde, Visizahl von
AusfLihrungseinheiten die Verarbel-  20  wobel der Sperrungsteil (222) die
Informationen tung von Instruktlonen, die zuvor zu ihnen trans-  Ober die
nicht beendeten Instruktionen beim Be- feriert wurden, abgeschlossen haben;
und zu be-    stimmen verwendet, ob sle sine Operation-Been- stimmen, ob
dem Instruktionstransfertell erlaubt   det-Anzeige von alien
Ausf~hrungseinheiten werden kann, das Transferieren der Instruktio-
empfangen hat, die momentan Instruktionen ver- nen zu der Vieizahl von
Ausfuhrungseinheiten In  25  arbelben. Abhgngigkeit von den Ergebnissen der
Verarbel- tung von zuvor transferierten Instruktlonen wle-  12.
Datenverarbeitungaeinhelt, wle in Anspruch 11 der aufzunehmen.
definiert, worin die Instruktionen zwei Instrukti- onsstrome aufwelsen
konnen, die elnen Pro- 8. Datenverarbeitungseinheit, wie In Anspruch 7 de-
3o  gramminstruktlonsstrom und eonen Ausnahme- finiert, worn sines der
Ergebnisse sine Ausnah-    Behandlungs-lnstruktionsstrom enthalten, wobel
meanzelge ist, die von den dafOr ausgelegten       die Ausgabeeinheit (22)
elnen Ausnahmeant- Ausfuhrungseinheiten In Antwort auf das Auftre-
wortteil zum normalen Holen von Instruktionen ten elner Ausnahmebedingung
wahrend der Ver-       aus dem Programminstruktlonsstrom und, in Ant-
arbeltung der Instruktbonen erzeugt wird, wobel  35  wort auf den Empfang
elner Ausnahme-Anzeige es der Sperrtell bestimmt, dem Instruktionstrans-
von irgendelnerAusfOhrungseinheit, danach zum ferteli (221) zu erlauben,
das Transferieren der   Holen von instruktionen aus dem Ausnahme-Be-
Instruktionen zu alien Ausffhrungseinhelten (25,
handlungs-lnstruktionsstrom zum Transferieren 26) wieder aufzunehmen, wenn
die Ausfihrungs-      zu der Ausf~hrungseinheit hat. einhelten die
Verarbeltung der zuvor transfeder-  4o ten Instruktionen beendet haben,
ohne dae die  13. Datenverarbeitungseinhelt, wle In Anspruch 12
Ausnahmeanzeige erzeugt wurds.                     definiert, worin der
Ausnahme-Antwort-Tell wel- terhin olnen Kontextopelchertell (26) zum Spel-
9. Datenverarbeitungseinheit, wie In Anspruch8 de-    chern von
Kontextinformatlonen vor dem Holen finiert, worin der Sperrtel dafir
ausgelegt st, auf  45  von Instruktionen aus dem Ausnahme-Behand-
dieAusnahmeanziegenvondenAusffhrungeehn-          lungs-lnstruktionsstrom
zum Transferieren zu ei- heiten zu antworten, Indem er damit fortfAhrt, die
ner Ausftlhrungeslnheit enthalt. Vidizahl von Instruktionstransfertelien
daffr zu sperren, Instruktionen zu tfansferieren, nachdem  14.
Datenverarbeitungsoinheit, wio In Anspruch I de- die Vliezahl von
Ausfflhrungseinheiten die Verar-  5o  finiert, die sine Vidizahl von
Ausfiihrungsetnhei- beitung derzuvortransfeiertsn Instruktionen be-   ten
(25, 26) enthflt, von denen jede iterativ In- endet hat.
struktionen in der Sequenz verarbeitet und von denen jede deraufhin sine
Ausnahme-Anzeige in 10. Datenverarbeltungesinhet, wis in Anspruch 8 de-
Antwort auf des Auftreten esner Ausnahme-Be- finiert, worn sines der
Ergebnisse in siner Ope-  5s  dingung erzeugt, worin die Ausgabeeinheit
(22) ratbon-Beendet-Anzeige besteht, die von den da-    weiterhin aufweist
fOr ausgelegten Ausf~hrungeeinheiten in Antwort       3. einen
Instruktionsholtell (221) zum Iterati- auf die Beendigung der Verarbeltung
jeder In-        ven Holen von Instruktionen In der Sequenz 11 1 1111111
111111111 1111111 *   C   L  M   S   *    
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Vietzahl von Instruktionsstro-    i  Ausflihrungseinheit (25) zur
Verarbeltung; men, die einen Programminstruktionsstrom           C.
Antworten auf die vorgegebene Instruktion und einen Ausnahme-Behandlungs-
Instrukti-         mit Sperren des Transfers anderer Instruktio- onsstrom
enthalten,    wobei   der              nen in der Sequenz zu der
Ausfihrungsein- Instruktionsholteil einen Ausnahme-Antwort-   5    heit, um
zeitwellig die Verarbeitung auszuset- teil zum normalen Holen von
Instructionen          zen, zumindest bis dieAusffihrungseinheitdie aus dem
Programminstruktionsstrom und, auf         Verarbeitung der Instruktbonen
beendet hat, den Empfang einer Ausnahme-Anzelge von             die zuvor
zu lhr transferfert wurden; und irgendeiner Ausfuhrungselnheit hin, danach
D. Bestimmen, ob die Transfers der Instruk- zum Holen von Instruktionen aus
dem Aus-  10      tbonen in Abhanglgkoet von den Ergebnlssen
nahme-Behandlungs-instruktionsstrom  ent-          der Verarbeitung der
zuvor Obertragenen In- hilt; worin der Instruktionstransfertell (221) in
struktionen wieder aufgenommen wird. der Lage dazu ist, selektiv die
Instruktionen, die von dem Instruktionsholtell geholt wur-  16. Verfahren,
wie In Anspruch 15 definlert, worin l- den, zu den Ausffihrungselnheiten
zum Verar-  15  nes der Ergebnbsse In einer Operation-Beendet- beiten zu
transferieren; worin der Sperrteil    Anzeoge besteht, die von der dafur
ausgelegten (223), der auf das Holen durch den Instrukti-
Ausf~hrungseinhelt In Antwort auf des Beenden onstransferteil der
vorgegebenen Instruktion    der Verarbeltung jeder Instruktion erzeugt
wird, reaglert, dazu in der Lage Ist, den Instrukti-  wobei die
Auegabeeinheit welterhin den Instruk- onstransferteil dafOr zu sperren,
Instruktio-  20  tionstransfer zu der Ausffihrungseinhelt auf den nen
zuderVidezahi von Ausfhhrungseinhelten      Empfang einqr
Operation-Beendet-Anzelge hin zu transferleren, um zeitweilig die
Ausfphrung  wieder aufnimmt. auszusetzen, zumindest bis die Ausfihrungs-
einhelten die Verarbeltung der Instruktionen  17.
Verfahren,wleinAnspruch16definiertwormndie beendet haben, die zuvorzu ihnen
transforlort  26  Instruktionen zwei Instruktionsstr8me aufwei- wurden; und
worin die Ausgabeeinheit (22)       sen, die olnen
Programminstruktionsstrom und weiterhin aufweist
eanen   Ausnahme-Behandlungs-lnstruktions- 4. eanen Sperrungsteil (222),
der auf die Aus-  strom enthalten, wobei die Ausgabeeinhelt nor-
fuhrungselnheiten reaglert, die die Verarbei-   malerweise Instruktionen
aus dem Programmin- tung der zuvor transferlerten Instruktionen   3o
struktionsstrom holt und auf den Empfang elner beendet haben, ohne dala die
Ausnahme-An-       Ausnahme-Anzeige von irgendeiner Ausfuh- zeige erzeugt
wurde, zum Sperren des Sperr-     rungselnheit hin damit reaglert, denach
Instruk- tells, um danach dem Instruktlonstransferteil   tionen aus dem
Ausnahme-Behandlungs-In- zu erlauben, das Transfarferen von Instruktio-
struktionsstrom zum Transferleren zu der Aus- non zu der Vielzahl von
AusfUhrungselnheiten   35  fuhrungseinhelt zu holen. wieder aufzunehmen. 18
Verfahren, wbe In Anspruch 17 definlert, worin 15. Verfahren zum Betrelben
elner Datenverarbal-      der Ausfflhrungsantworttell weiterhin elnen Kon-
tungseinhelt (11), In der vielzahlige Instruktionen  textspelcherteDl zum
Spoichern von Kontextinfor- In simultenerAusffhrung sein kfnnen, die zumin-
4o  mationen vor dam Holen von Instruktlonen aus dest sine
Ausffhrungselnheit (25) zum Iterativen   dem
Ausnahme-Behandlungs-Instruktlonsstrom Verarbeiten von Instruktionen In
elner Sequenz     zum Transferleren zu der Ausfmhrungseinhelt der
Instrukthonen, die zu Ihr transferiert werden,  enthilt. und eine
Ausgabeoinheit (22) aufwelst, die einen Instruktbonstransferteil (221) und
ainen Sperrteii  4   19. Verfahren, wle In Anspruch 15 definiert, worin ea-
(223) enthalt, wobal des Verfahren durch die Aus-  nes der Ergebnisse In
elner Ausnahme-Anzelge gabeeinhelt gekennzelchnet ist:
besteht, die von elner dafOr ausgelegten Ausfih- A. Iteratives Holen von
Instruktionen In der    rungseinhelt In Antwort auf das Auftreten elner
Sequenz, wobei die Sequenz zumindest Wine       Ausnahmebedingung wlhrend
der Verarbeitung vorgogebene Instruktion aufweist, die daefr  6o  der
instruktionen erzeugt wird, wobel derAusga- ausgelegt ist, zu verursachen,
dag die Verar-   beelnheit bestimmt, des Transferleren der In- beitung der
Sequenz zeltweilig ausgesetzt       structionen wieder aufzunehmen, wenn
die Aus- wird;                                           fGhrungselnheit
die Verarbeitung der zuvor zuge- B. Bestimmen ffrjede geholte Instruktion,
ob   frihrten Instruktionen abschlieBt, ohne daB die die Instruktion der
vorgegebenen Instruktion  55  Ausnahme-Anzeige erzeugt wird. entspricht,
und, wenn die gehoite Instruktion nicht der vorgogebenen Instruktbon ent-
20. Verfahron, wie In Anspruch 19 def Iniert, worin die spricht,
Transferleren der Instruktion zu der   Ausgabeeinhelt auf die
Ausnahme-Anzeige von 12 I 1111111 I HIII   11111J111 I * C   L  M   Cs  
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derAusfehrungseinheitreagiert indem sie damit      dete Instruktionen, die
Instruktionen kennzeich- fortfahrt, die Obertragungen der Instruktionen zu
nen, welche zu elner Ausffihrungseinheittransfe- sperren, nachdem die
Ausfihrungseinheit die       riert wurden, aber fOr die die Verarbeltung
noch Verarbeltung der zuvor transferierten Instruktio-  nicht abgeschlossen
wurde, aufrechterhilt und nen abgeschlossen hat                      s
wobel die Ausgabeeinheit die Informationen Ober die nicht beendeten
Instruktlonen beim Bestim- 21. Verfahren, wie inAnspruch 15 definiert worin
die  men verwendet, ob sle ein Operation-Beendet- Datenverarbeitungseinheit
welterhin esne Viol-     Anzeige von alien Ausffhrungseinheiten empfan-
zahl von Ausfu-hrungseinheiten aufweist, die ite-  gen hat, die momentan
Instruktbonen verarbelten. rativ die Instruktionen In der Sequenz verarbel-
10 ten, die ihnen von der Ausgabeeinheit zugefohrt  26. Verfahren, wie in
Anspruch 25 definiert, worin die werden, wobel die Ausgabselnheit welterhin
auf    Instruktionen zwel Instruktionestrome aufweisen die
vorgegebeneslnstruktion damit reaglert.        konnen, die elnen
ProgramminstruktIonsstrom die Obertragungen der Instruktionen zu den Aus-
und oenen Ausnehme-Behandlungs-lnstruktions- fOhrungseinheiten zu sperren,
zumindest bis alle  1s  strom aufwelsen, wobel die Ausgabeelnhelt nor-
Ausfflhrungseinhelbtn die Verarbeltung der In-     malerweise Instruktionen
aus dern Programmin- struktionen, die Ihnen zuvor zugefuhrt wurden,
struktionsstrom holt und auf den Empfang elner abgeschlossen haben, und
Ausnahmeanzelge von einerAusffhrungseinheft zu beetimmen, ob die Transfers
von Instruktio-     hin damit reagiert, danach Instruktionen aus dem nen.zu
den Ausfdhrungseinheiten in Abhangig-  20
Ausnahme-Behandlungs-instruktionsstrom zum kelt von den Ergebnissen der
Verarbeltung der      Transferberen zu elnerAusflOhrungseinheltzu ho- zuvor
transferierten Instruktionen wieder aufge-  fen. nommen werden sollen. 27.
Verfahren, wle In Anspruch 26 definlert, worin die 22. Verfahren, wle In
Anspruch 21 deflniert, worin ei-  25  Ausgabeelnheit weiterhin ain
Kontextspeicher- nes der Ergebnisse einen Ausnahme-Anzelge lst,    tell
enthalt, das Kontxtinformationen vor dem
dievonjederderdafOrausgelegtenAusfOhrungs-         Holen von Instruktionen
aus dam Ausnahme-Be- einheiten in Antwort auf das Auftreten elner Aus-
handlungs-lnstruktionsstrom zum Transferleren nahme-Bedingung hin wahrend
der Verarbeltung       zu der Ausfilhrungseinheit spelchert. der
Instruktionen erzeugt wird, wobel die Ausga-  30 beeinheit bestimmt, die
Transfers der Verarbei- tung der Instruktlonen zu allen Ausffhrungseln-
Revendlcations heiten wieder aufzunehmen, wenn die Austfih- rungseinhelten
die Verarbeitung der zuvor trans-  1. Unit6 de traitement de donn6es (11)
pour ex6cu- ferierten Instruktionen beendet haben, ohne dm1   35  ter une
s6quenoe d'Instructlons d'une manlere eine Ausnahme-Anzeige erzeugt wurde.
parallele, ladite unit4 de traitement de donn6es comportant une unK6
dorission (22) et au moins 23. Verfahren nach Anspruch 22, worin die
Ausgabe-    une unitA d'exhcution (25) destinbe a tralter it6- sinheit auf
die Ausnahme-Anzeigen von den Aus-     rativement des Instructions de
ladite aquence fOhrungseInheiten reagiert, indem sde damit fort-  40  qul
lul sont transferbes, unKb do traitement qul est fAhrt, die Transfers der
Instruktionen zu sperren,  caracterise en ce quo: nechdem die
Ausffhrungseinhelten die Verarbel-          I'unit6 d'bmission (22)
comporte tung der zuvor transferiorten Instruktlonen beon-     1. une
partlo de transfert dinstructions (221) det haben.
destin6e A acqu6rir itbrativement des instruc- 45        tions de ladite
s6quence eta les transfbrers6- 24. Verfahren, wle In Anspruch 22 definlert,
worin Si-   lectivement a ladite unit6 d'exbcutlon en vue nes der
Ergebnbsse sine Operatlon-Beendet-An-         de leur traitement, ladite
s6quence compre- zeigo let, die von den datfir ausgelegten Ausflh-     nant
au momns une instruction pr6d6termin6e, rungseinhelten In Antwort auf die
Beendigung          adapt6e pour provoquer uno suspension tern- der
Verarbeitung jeder Instruktlon hin erzeugt  5o    poralre do ladite
execution de ladite s6quen- wird, wobel die Ausgabeelnhelt welterhIn den
ce, et Transfer von Instruktionen zu den Ausfihrungs-        2. une partle
d'inhibitlon (223) sensible A einhelten belm Emptang der Operation-Beendet-
l'acquisition par ladite partie de transfert Anzelge von alien
Ausffhrungseinheiten durch-         d'instructions de ladite Instruction
pr6d6ter- ffMdrt, die momentan Instruktionen verarbeiten.   w5  min6e pour
emp~cher ladlib partle de trans- fort d'instructions de transf6rer lesdites
ins- 25. Verfahren, wbe in Anspruch 24 definert, worin die    tructions A
ladito unitA dex6cution afin de Ausgabeeinheit Informationen Ober nlcht
been-         suspendre temporairernent ladite ex6cution 13 1111D111 111111
11111 1111 
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26 au moins Jusqu'A ce quo ladite unite d'execu-     sans g6n6rer ladite
indication d'exception. tion alt terminb ledit traitement d'instructions
qui lui ont e6 transferbes pr~slablement, et  6. Unite de traltement de
donnbes telle que d6finie pour d~terminer s'il faut permettre A ladite
dans la revendication 5, dans laquelle ladite par- partie de transfert
dinstructions de reprendre   5  tie d'inhibition est adaptbe pour repondre
a ladit le transfert desdites instructions sur Ia base    indication
d'exception provenant de ladite unit6 de rbsulats dudit traitement desditbs
instruo.    d'ex6cution en continuant A empOcher ladite par- tions
transferees pr6aslablement.                tie de transfert d'instructions
de transferer lesdi- tes Instructions apres que ladite unit d'ex6cu- 2.
Unit6 de traitement de donn6es tolle que dMfinie  to  tion a termine ledit
traltement desdites instruc- dans la revendication 1, dans laquelle l'un
desdits  tions transfer6es pr6ulablement. resultats est une Indication
d'op6ration terminee quo ladite unite d'ex6cutlon est apte a generer en  7.
Unite de traitement de donnbes toils quo defhnbe reponse A la fin du
traibtment de chaque instruc-    dens la revendication 1, comportant en
outre de tion, ladite unit6 d'6mIssion comportant 6gale-  15  multiples
unIt6s d'ex6cutlon traltant chacune ite- ment une partie d'invalidation
(222) sensible A la   rativement lesdites Instructions de ladtoes6quen-
rcoeption de ladito Indication d'operation terml-    co qui leur sont
transftr~es par ladite partie de nee pour Invallder ladito partle
d'lnhlbitlon, afin  transfert d'1nstructions, ladite partle d'lnhibitlon de
permettre onsuite A ladite partie de transfert    btant adaptbe pour etro
bgalement sensible A la- d'lnstructions (221) de reprendre le transfert  20
dite instruction predtermines aftin: d'instructions a ladit unite
d'ex6oution.                 d'empecherladite partle de transfertd'ins-
tructions de transfbrer lesdites Instructions aux- 3. Unit de traitement de
donnees toile quo definie      dites multiples unites d'ex6oution au molns
jus- dans le revendication 2, dans laquelle lesdites      qu'A ce que
toutes lesdites multiples unitbs d'exe- instructions peuvent comporter deux
flux d'ins-  25  cution alent termin6 ledit traltement des Instruo-
tructions comprenant un flux d'instructions de       tIons qul leur ont ete
transferees preslablement; programme et un flux d'instructions de gestion
et d'exception, ladite partie de transfert d'instruc-        de determiner
s'il faut permettre a ladite tions comportent une partie de reponse A une
ex-     partle de transfert d'instructions de reprendre le ception destIn6e
normalement A acqubrlr des   3o     transfert desdites Instructions
auxdibts multiples instructions provenant dudit flux d'instructions
unites d'execution sur la base de rbsultats dudit de programme, et sensible
A la reception d'une       traitement desdites instructions transffrnes
Indication d'exception provenant d'une quelcon-      prbalablement. quo
unitA d'exdcution pour ensulte acqubrlr des instructions provenant dudit
flux d'instructions   35  8. UMnit de traltement de donness telo que
definle de gestlon d'exception en vue de les transfhrer A    dens Ia
revendication 7, dans laquello run desdits ladite unite d'ex6cution.
rbsultats ost une Indication d'exceptlon que lee- dites unites d'exbcution
sont aptbs A gbnbrer en i   4. Unit6 do traitment de donnees telle quo dbf
inte      rbponse a I'appsrition d'une condition d'excep- dans la
revendlcation 3, dens laquelle ladite par-  40  thon pendant ledit
traitement desdites instruo- tie de reponse A une exception comport. bgale-
tions, ladite partbe d'inhlbition dbtorminant de ment une psrtie de
stockage de contexts pour         permettre A ladite partle de transtert
d'lnstruc- stocker des Informations de contexte avant          tions (221)
de reprendre ledit transfert desdites d'acqubrir des instructions provenant
dudit flux     Instructions A l'ensemble desdites unites d'ex6-
d'lnstructions de gestion d'exceptbon envue de   45  cution (25, 26), sl
lesdites unites d'exdcutlon ont les transfirer A ladit unlt6 d'execution.
termin6 ledit traitment desdites Instructions transferbes praeaisoementsans
gqnerer ladite In- 5. Unitb de traitement de donnbes tolls quo definle
dloation d'exception. dans la revendication 1, dens laqueile l'un deedits
resultsts est une Indication d'exception que ladite  5o  9. Unitb de
traltement de donnbes tolls quo definie unItb d'execution est apt. a
gbnerer en rbponse      dans la revendication 8, dans laqueile laditb par-
a l'apperltion d'une condition d'exception pen-      tie d'inhlbition est
adaptes pour repondre auxdi- dant ledit traitement desdites Instructions,
ladKe   tos Indications d'exception provenant desdites partle d'inhibition
determinant de permottre a l-   unit6s d'ex6cutbon en continuant a empecher
les- dite partle de transfert d'lnstructbons de repren-  s5  dites
multiples parties de transfert d'instructions dre ledit transfert desdites
instructions si ladite  do transfhrer lesdites instructions aprbs que leos-
unit6 dexecutbon a termin6 ledit traitement des-     dites multiples unites
d'ex6cution ont termin6 se- dites instructions transf6r6es prbalablement
dit traltement desdites Instructions transferees 
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dens la revendication 1, comportant de multiples unites d'execution (25,
26) respectivement desti- 10. Unite de traitement de donnees tells que
dMfinie    nees A traitor iterativement des Instructions de 1a- dans la
revendlcation 8, dens laquelle l un desdits  dite siquence et a genirer en
reponse A celles- resultats est une indication d'operatlon terminee   5  ci
une indication d'exception en r6ponse & l'appa- qua lesdites unites
d'execution sont aptes A gi-     rition dune condition d'exception, nerer
en reponse  la fin du traitement de chaque          dens laquelle ladite
unit6 d'imlssion (22) instruction, et ladite uniti d'emission (22)
comportb aussl comportant egalement une partle dInvalidation           3.
une partle d'acqulsition d'instructions (221) (222) qui recoHt des
indications d'operation termi-  to  destinee A acqubrlr Iterativement des
Instruc- nee provenant de toutes lesdites unitis d'execu-        tions de
ladite siquence provenant de l un de tion (25, 26), ladite partle
d'invalidatlon (222) In-   multiples flux dOinstructlons comprenant un
velident ladite partie d'inhlbition en reponse a la    flux d'Instructions
de programme St un flux riception de ladite Indication dop6ratbon termi-
d'Instructions de gestion d'exception, ladite nee provenant de l'ensemble
des unitis d'execu-   15    partle d'acquisltion d'instructfons comportant
tion (25, 26) en train de traiter des instructions      une partie de
reponse A une exception desti- pour ensulte permettre a ladite partie de
transfert     nee normalement A acquirir des instructions d'instructions
(221) de reprendre le transfert          provenant dudit flux
d'instructions de pro- d'instructions auxdites unitis d'exicutlon.
gramme, et sensible A la riception d'une indi- 20         cation
d'exception provenant de l'une quel- 11. Unltb de traltement de donnees
teile quo dbfinie       conque des unites d'executlon pour ensuibt dens la
revendlcation 10, dans laquelle ladite uni-     ecquirir des Instructions
provenant dudit flux tb d'6mission (22) conserve des informathons
d'Instructlons de gestlon d'exceptbon; d'instructions Inacheoves
identifiant des Instruc-           dens laquelle ladito partle de transfert
tions qul ont btb transferbes A une uniti d'exicu-  25  d'instructions
(221) est apte A tion mals pour lesquelles un traltement nWs pas
transffirer s6lectivement lea Instruc- bte termine, ladite partie
d'invalidation (222) uti-   tions acquises par ladite partle d'acquisition
lisant lesdites Informations d'Instructlons inache-     d'Instructions
auxdites unitis d'exicution en v6es pour dbterminer sl elle a recu une
indication      vue da leur traltement; d'opbration terminbe de l'ensemble
des unitis  30            dens laquelle laditb partle d'Inhibitbon
d'execution en train de traitr des instructions.        (223), sensible a
l'acqulsitlon par ladite partle de transfert d'instructions de ladite
instruc- 12. Unitb de traltement de donnbes toile que difinle       tion
priditerminie, est apte A empecherladi- dens la revendication 11, dens
laquelle lesdites        to partie de transfert d'instructbons de tranis-
instructions peuvent comporter deux flux dOns-   3     fWrer lesdites
Instructions auxdites multiples tructions comprenant un flux dOinstructions
de          unitbs d'exicution pour suspendre temporal- programme et un
flux d'Instructions de gestion          rement ladite exicution au mons
jusqu'A ce d'exception, ladite uniti d'imisslon (22) compor-       quo
leadites unitis d'exicutlon laent termini tent une partle de riponse A une
exception, des-       ledit traltement des Instructions qul leur ont tinie
normalement a acquirlr des InstructIons   40      ite transfbires
prealablement; et provenant dudit flux dOinstructions de program-
dens laquelle ladite uniti d'imission me, et sensible a la recoption d'une
Indication         (22) comport. en outre d'exceptlon provenant de l'une
quelconque des           4. une partie d'invalidation (222) sensible au
unitbs d'execution pour ensuie acquirir des Ins-       fait que lesdites
unitis d'exicutlon ont termi- tructions provenant dudit flux d'instructions
de   45   ni ledittraitement desdites Instructions trans- gestion
d'exceptlon en vue de les transfiror A         fires prialablement sans
ginirerladite Indl- une uniti d'exicution.
cation d'exception, pour invalider ladite partie d'inhibition afin de
permettre ensultb A ladite 13. UntiW de traitement de donnees tells quo
difInle       partie de transfert d'instructions de reprendre dens la
revendlcation 12, dens laquelle ladlte  6o     le transfert d'instructions
auxdites multiples partle de riponse A une exception comporte ega-
unitis deoxecution. lement une partle de stockage de contextb (600) pour
stocker des Informations de contexts avant  15. Procidi d'exploltatlon
d'une unWiM de traltement deacquirir des instructions provenant dudit flux
de donnees (11) dens laqudlle de multiples Ins- d'Instructions de gestion
d'exception en vue de  u5  tructbons peuvent Mtre exicuties simultaniment
les transfirer A une uniti d'exicution.              et comportant au mons
une uniti d'exicutlon 
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de donnbes tells quo difini     tions d'une siquence d'Instructions qul lul
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(22) compre-   unitA d'execution. nant une partie de transfert
d'instructions (221) et une partie d'inhibition (223), procede qul est  19.
Proc6de tol quo d6finl dons la revendlcation 15, caract6ris6 en ce quo
l'unit6 d'emission:           solon lequei lun desdits resultats est une
indica- A. acquiert it6rativement des instructions de   5  tion d'exceptlon
quo ladite unit6 d'ex6cution est ladite sequence, lodite sequence
cornportant     opts A generer en r6ponse a rapparition d'une au moins une
Instruction prhd6termIn6e,          condition d'exception pendant ledit
traitement adaptee pour provoquer une suspension torn-      desdites
Instructions, ladite unItb d'misslon d6- poralre dudit traitement de ladite
sequence;     terminent de reprendre ledit transfert desdites B. determine
pour chaque Instruction acqulse  io  instructions 8i ladite unlt6
d'ex6cution a terminA si linstruction est ladito instruction predeter-
ledit traltennent deadites Instructions transf6r6es min6e et, et
l'instructbon acquise n'est pas la-  pr6alabiement sans ,.neror ladite
indication dite Instruction pred6termin6e, transfers P'ins-  doxception.
truction A ladite unite d'exbcutlon (25) en vue de son traltement;
is  20. Procede tol quo dMflni dans la revendlcatbon 19, C. r6pond a ladite
instruction pred6termIn6e     salon lequol ladite unIt6 d'6mission r6pond A
la- on empechant des transferts d'autres Instruc-    dite Indication
d'exception provenant de ladite tions de ladite sequence a ladite unit6
d'exe-   unitt d'execution en continuant A empecher les- cution pour
suspendre temporalrement ledit       dits transferts deodites Instructions
apres quo la- traltement au molnsjusqu'a co quo ladite unit6  20  dite
unit6 d'execution a termine ledit tralbtment d'executIon alt termin6 le
traltement des Ins-   deodites Instructions transf6r6es pr6alablement.
tructions qut lul ont 6te transf6r6es pr6alable- ment, et
21. Procbd6 tel quo d6finil dons la revendication 15, D. determine s'l faut
reprendre lesdits trans-  solon lequel ladite unit4 de traitement de
donn6es forts desdites Instructions sur la base de r6-  25  comportb on
outre de multiples unit6s d'ex6cu- sultats dudit traitement desdTtes
instructions   tion traltant chacune tt6rativement lesdites ins-
transf6rees preslablement.                       tructions de ladite
se6quence qul leur sont trans- ferees par ladito unite d'emislon, ladite
unitM 16. Proc6d6 tel qua d6fini dons la revendication 15,    d'6mission
etant 6galement sensible a ladite ins- solon lequei l'un desdits r6sultats
eat une Indica-  30  truction pr6d6termin6e pour tion d'op6ration termin6e
quo ladito unit6 d'ex6-         empecher des transferts desdites instruo-
cutlon est aptb a generer en reponse A l f in du   tlons auxdites unites
d'ex6cutlon au moins jus- traltement de chaque Instruction, ladIte unWt6
qu'A ce quo toutes lesdites unites d'ex6cutfon d'mtission repronant A
nouveau le transfert dOins-  alent tbrmin6 ledit tralbtment des
instructions qul tructions A ladito unit6 d'ex6cution tors de la r6-  35
leur ont 6t6 transf6r6es prealablement, et ception de ladite indication
d'op6ration terminee.        d6terminers'il faut reprendre lesdits trans-
forts deosdites Instructions auxdltes unitls d'exb- 17. Proc6d6 teo quo
d6flni dons la revendication 16,    cutton sur la base de resultats dudit
traibtemnt solon  lequel ltodites Instructions peuvent         desditos
Instructions transf6r6es pr6alablement. comportbr deux flux d'instructlons
compronant  4o un flux dlnstructlons de programme et un flux    22. Proc6db
tel quo d6fini dons la revendlcatlon 21, d'instructions de gestion
d'exceptlon, ladite unite  salon lequot u'un desdits r6sultats est une
Indica- d'Amlssion acquerant normalement des instruc-       tion
d'exceptlon quo chacune desdites unites tions provenant dudit flux
d'instructions de pro-   d'execution est opt. A g6n6rer en r6ponse A l'ap-
gramme et 6tant sensible A la r6coeptlon d'une In-  4s  parktlon d'une
condition d'exceptlon pendant ledit dicatlon dexceptlon provenant d'une
queloonque      traltement desdites instructions, ladite unit6 unit6
d'ex6cution pour ensulto acquerlr doesins-    d'6mission determinant de
reprendre lesdits tructions provenant dudit flux d'instructlons de
transferts desditos Instructions A l'ensemble des- gestlon d'exception en
vue de leo transferer A la-  dites unit~s d'execution a1 lesdites unitbs
d'ex6- dito unit6 dex6cution.                      60      cution ont
termin6 ledit traitement desdites Ins- tructIons transferees preslablemont
sans gen6- 18 Procede tel quo dMfini dons la revendication 17,    rer
ladite Indication d'exception. solon lequei ladite partie de r~ponse A une
ex- ception comporto  galement une partle de         23. ProcdM teo quo
defini dons la revendication 22, 



stockage de contexto pour stocker des Informa-  as  solon loquel ladite
unit6 d'emlsslon repond aux- tions do contexts avant d'acqu6rir des
Instruc-     dites Indications d'exception provenant desdites tions
provenant dudit flux d'lnstructlons de gas-   unites d'executbon en
continuant A emp~cher les- tion d'exoeption en vue de let transferer A
ladkit  dits transferts desdites Instructions spres quo 16 lI
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tement desdites instructions transf6r6e4sprkaIa- biement. 24. Procede tel
quo dMfini dans la revendication 22,   s selon Isque l'un desdits r6sultats
eat une Indica- tion doperatlon termin6e quo chacune desdites unites
d'ex6cution esat apte A gen6rer en reponse A la fin du traitement de chaque
instruction, ladite unite d'emlsslon reprenant a nouveau to transhort  10
d'instructions auxdites unites d'ex6cutbon lors de Ia reception de ladite
Indication d'operation ter- min6e provenant de l'ensemble desdites unites
d'ex6cution en train de traitor des Instructions. 15 25. Proced6 tel quo
defini dons la revendicatlon 24. selon loquel ladita unite d'emisuon
conserve des informations d'instructions inachov6es identi- fiant des
Instructions qui ont ete transferees A K>      une unit6 d'execution mals
pour lesquelles un   20 traltement n's pas 6t6 termIn6, ladite unit6
d'6mission utillssnt lesdites Informations dns- tructions inachevees pour
determiner si elle a recu une Indication d'op6ration termln6ede l'on-
semblo des unites d'ex6cutlon en train de traltr  2k des instructions. 26.
Procede tel quo defini dans la revendication 25, dans lequdl lesdites
Instructions peuvent comporter deux flux d'Instructions comprenant  30 un
flux d'lnstructions de programme et un flux d'instructions de gestion
d'exception, ladite unite d'6miasion acqu6rant normalement des instruc-
tions provenant dudit flux d'instructlons de pro- gramme, et etant sensible
a la r~ception d'une In-  s5 dlcatlon d'exceptlon provenant de l'une
quelcon- quo des unit6s d'ex6cution pour ensuite acqu6rir des instructions
provenant dudit flux dinstruo- K>      tions de gestion d'exceptlon en vue
de les trans- ferer A une unit6 d'executlon.             40 27. Proced6 tel
quo defIni dans la revendication 26, selon lequel ladite unite d'6misslon
comporte en outre une partle de stockage de contexts pour stocker des
informatlons de contexts avant  46 dracquerlr des instructions provenant
dudit flux d'instructlons de goestion d'exceptlon en vue de les transferer
A une unite d'ex6cution. 60 66 17 * C   L  M S*    


