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1. About the models

Programmers View (PV) models of processors and devices work at a level where functional
behavior is equivalent to what a programmer would see using the hardware.

They sacrifice timing accuracy to achieve fast simulation execution speeds. You can use the PV
models for confirming software functionality, but you must not rely on the accuracy of cycle
counts, low-level component interactions, or other hardware-specific behavior.

1.1 Model capabilities

Fast Models attempt to accurately model the hardware, but compromises exist between speed of
execution, accuracy, and other criteria. A processor model might not match the hardware under
certain conditions.

Fast Models can:

e Accurately model instructions.

o Correctly execute architecturally-correct code.

e Model some unpredictable behavior.

Fast Models cannot:

o Validate the hardware.

e Model all unpredictable behavior.
e Model cycle counting.

e Model timing-sensitive behavior.

e Model SMP instruction scheduling.
e Measure software performance.

e Model bus traffic.

Related information
e Caches in Fast Models

1.2 Running Arm Software Test Libraries (STL) on Fast
Models

Fast Models does not support running the entire STL.

The reasons are:
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e Some micro-architectural features implemented in the RTL are not implemented in the Fast
Model and therefore the model’s behavior might deviate from the RTL.

e Some peripheral support must be included to enable parts of the STL. For example SBIST
controller support is available in the RTL but not in the Fast Model.

Fast Models can be used for integration of the STL into your software stack, but running the STL
might not perform accurate measurement and validation.

Related information

e Arm Software Test Libraries

1.3 Quality level definitions

The documentation for each model of Arm® P includes one or more quality level statements to
indicate how complete the model’s implementation is for each supported revision of the IP.

Table 1-1: Quality level definitions

Quality Definition

level

Alpha The model implementation is at an early stage and is likely to change in future releases. There might be significant defects or
support limitations in the model.

Preliminary | The model implementation is complete or almost complete. Testing is nearly to the level of a fully-supported model.

support However, changes might still occur and there are likely to be known defects present.

Full Also called Release quality. Support is complete and the model has been tested as fully as possible. The modeled IP has
support reached its LAC milestone.

1.4 Fast Models accuracy

Fast Models aim to be accurate from the point of view of the program running on the processors.
This section describes areas where Fast Models differ from hardware.

Software is able to detect differences between hardware and the model, but these differences
generally depend on behavior that is not precisely specified. For example, it is possible to detect
differences in the exact timings of instructions and bus transactions, effects of speculative prefetch
and cache victim selection.

Certain classes of behavior are specified as unpredictable and these cases are detectable by
software. A program that relies on such behavior, even unintentionally, is not guaranteed to work
reliably on any device, or on a Fast Model. Programs that exploit this behavior might execute
differently between the hardware and the model.

Fast Models do not attempt to accurately model bus transactions. PVBus provides the
infrastructure to ensure that the program gets the correct results.
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1.4.1 Timing accuracy of Fast Models

Fast Models do not model instruction timing accurately. The simulation as a whole has a very
accurate concept of timing, but the Code Translation (CT) processors do not claim to dispatch
instructions with device-like timing.

In general, a processor issues a set of instructions, called a quantum, at the same point in simulation
time, and then waits for some amount of time before executing the next quantum.

Timing is arranged so that on average the processor executes one instruction per clock cycle,
although Timing Annotation can cause the cycle count and instruction count to differ.

The consequences of this are:

e The perceived performance of software running on the model differs from real-world software.
In particular, memory accesses and arithmetic operations all take a significant amount of time.

e A program might be able to detect the quantized execution behavior of a processor, for
example by polling a high-resolution timer.

e Allinstructions in a quantum are effectively atomic.

/7 | This might mask some race-condition bugs in software.
Note

The following conditions can cause the processor to yield to another thread before a quantum
expires:

e Non-DMI memory transactions
e Signal changes

e«  WEFE and WFI instructions

e Barrier instructions

e Yield instructions

e Generic Timer accesses

1.4.2 Bus traffic in Fast Models

PVBus can simulate the behavior of individual bus transactions passing through a hierarchy of bus
fabric, but it uses the following techniques to optimize this process:

o PVBus generally decodes the path between a bus master and bus slave the first time a
transaction is issued. All subsequent transactions to the same address are automatically sent to
the same slave, without passing through the intervening fabric.
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e For accesses to normal memory, the master can cache a pointer to the host storage that holds
the data contents of the memory. The master can read and write directly to this memory
without generating bus transactions.

e Forinstruction-fetch, and for operations such as repeated DMA from framebuffer memory,
PVBus provides an optimization called snooping, which informs the master if anyone else could
have modified the contents of memory. If no changes have occurred, the master can avoid the
need to re-read memory contents.

If a piece of bus fabric wants to intercept and log all bus transactions, it can defeat these
optimizations by claiming to be a slave device. It can then log all transactions and can reissue
identical transactions on its own master port. However, doing this slows all bus transactions and
significantly impacts simulation performance.

- If direct accesses to memory by the CT engine are intercepted by the fabric, the
/ processor is forced to single step. Execution is much slower than normal operation
Note with translated code.

The bus traffic generated by a processor is not representative of real traffic:

Timing differences
Reordering and buffering of memory accesses, out-of-order execution, speculative prefetch,
and drain-buffers can cause timing differences. They are not modeled, since they are not
visible to the programmer except in situations where a cluster program contains race
conditions that violate serial-consistency expectations.

Bus contention
Fast Models do not model the time taken for a bus transaction, so they cannot model the
effects of multiple transactions contending for bus availability.

Size of access
Fast Models do not attempt to generate the same types of burst transaction from the
processor for accesses to multiple consecutive locations. PVBus only supports burst
transactions of type INCR.

Instruction fetch
The behavior of the instruction prefetch unit of a processor is not modeled to match the
hardware implementation.

Behavioral differences

In some software, the trace of instruction execution depends on timing effects. For example,
if a loop polls a device waiting for a 10ms time-out, the number of iterations of the polling
loop depends on the rate of instruction execution.

Other differences
e PVBus does not support any type of write strobes.
e PVBus does not support Quality of Service (QoS) or region values.
e Transactions cannot cross a 4KB boundary.

e Barriers and DVM messages are not transmitted on the PVBus.
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Related information
Instruction prefetch in Fast Models on page 25

1.4.3 Instruction prefetch in Fast Models

The CT engine in the processor models relies on Fast Models PVBus optimizations. It only performs
code-translation if it has been able to prefetch and snoop the underlying memory. It then need not
issue bus transactions until the snoop handling detects an external modification to memory.

If the CT engine cannot get prefetch access to memory, it drops to single-stepping. This single-
stepping is very slow (~1000x slower than translated code execution).

Real processors attempt to prefetch instructions ahead of execution and predict branch
destinations to keep the prefetch queue full. The instruction prefetch behavior of a processor can
be observed by a program that writes into its own prefetch queue (without using explicit barriers).
The architecture does not define the results.

The CT engine processes code in blocks. The effect is as if the processor filled its prefetch queue
with a block of instructions, then executed the block to completion. As a result, this virtual prefetch
queue is sometimes larger and sometimes smaller than the corresponding hardware. In the current
implementation, the virtual prefetch queue can follow small forward branches.

With an L1 instruction cache turned on, the instruction blocksize is limited to a single cache-line.
The processor ensures that a line is present in the cache at the point where it starts executing
instructions from that line.

In real hardware, the effects of the instruction prefetch queue are to cause additional fetch
transactions. Some of these are redundant because of incorrect branch prediction. This causes
extra cache and bus pressure.

1.4.4 Out-of-order execution and write-buffers in Fast Models
Hardware memory is Weakly Ordered, but Fast Models memory is Strongly Ordered.

The CT implementation executes instructions sequentially. One instruction is retired before the
next starts to execute. In a real processor, multiple memory accesses can be outstanding, and can
complete in a different order from their program order. Writes can also be delayed in a write-buffer.

The programmer-visible effects of these behaviors are defined in the architecture as the Weakly
Ordered memory model, which the programmer must be aware of when writing lock-free cluster
code.

Within Fast Models, memory accesses happen in program order, effectively as if all memory is
Strongly Ordered.
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1.4.5 Caches in Fast Models

Fast Models with cache-state modeling enabled can replicate some, but not all, types of failure-
case.

The effects of caches are programmer-visible because they can cause a single memory location to
exist as multiple inconsistent copies. If caches are not correctly maintained, reads can observe stale
copies of locations, and flushes/cleans can cause writes to be lost.

There are three ways in which incorrect cache maintenance can be programmer-visible:

From the D-side interface of a single processor
The only way of detecting the presence of caches is to create aliases in the memory map, so
that the same range of physical addresses can be observed as both cached and non-cached
memory.

From the D-side of a single processor to its I-side

Stale instruction data can be fetched when new instructions have been written by the D-
side. This can either be because of deliberate self-modifying code, or as a consequence of
incorrect OS demand paging.

Between one processor and another device
For example, another processor in a non-coherent MP system, or an external DMA device.

Fast Models with cache-state modeling enabled can replicate all of these failure cases. However,
they do not attempt to reproduce the following effects of caches:

o Changes to timing behavior of a program because of cache hits/misses (because the timing of
memory accesses is not modeled).

e Ordering of line-fill and eviction operations.
e Cache usage statistics (because the models do not generate accurate bus traffic).

e Device-accurate allocation of cache victim lines (which is not possible without accurate bus
traffic modeling).

o Write-streaming behavior where a cache spots patterns of writes to consecutive addresses and
automatically turns off the write-allocation policy.

It is not possible to insert devices between the processor and its L1 caches. In particular, you
cannot model L1 traffic, although you can tell the model not to model the state of L1 caches.

1.4.6 Global exclusive monitor in Fast Models

A monitor for cacheable nonshared and shared memory is always implemented, but the
implementation differs depending on whether cache-state-modelled IS true OF false.

e When cache-state-modelled iS true, caches are modeled, so exclusiveness is handled by the
cache coherency protocol. Each line in a coherent cache records whether it is exclusive. When
another core writes to an exclusive line, it is invalidated in other caches.
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e When cache-state-modelled iS false, the cache state is not modeled, so there are no cache
lines or coherency. To provide the same functionality from a software perspective, an exclusive
monitor is instantiated internally to maintain coherency.

The RAMDevice component and PVBus to AMBAPYV bridges do not contain global monitors. As a
result, exclusive stores that reach a RAMDevice fail unless they go through an exclusive monitor.
Some platforms might need a global monitor outside of the cache coherency domains. These
platforms must include a system-level monitor in the same place in the bus hierarchy as in the
hardware. See the FVP_VE and FVP_Base example platforms for examples of how to use the
PVBusExclusiveMonitor component.

1.5 Processor implementation

This section outlines the differences between the code translation models and the hardware.

1.5.1 Mapping PMU events to MTI trace sources

In Fast Models, many PMU events are modeled and are exposed through the standard PMU
interface, although in many cases they are implemented using MTI trace sources.

the same as in hardware.

j e Counters that are modeled can generate PMU overflow interrupts, which work
/0

Note o Counters that are not modeled have the value zero and do not increment.

The following tables show which PMUv1 and PMUv2 events are modeled, and which MT]

trace sources are used to model them. The associated event numbers are as listed in the Arm®
Architecture Reference Manual Arm®v7-A and Arm®v7-R edition, section C12.8.2 Common event
numbers.

Table 1-2: PMUv1 event mappings

PMUV1 event MTI trace sources Notes

Software increment (0x00) - Modeled, but not using MTI.
Level 1 instruction cache refill (0x01) ALLOC_LINEFILL -

Level 1 instruction TLB refill (0x02) MMU TLB FILL -

Level 1 data cache refill (0x03) ALLOC LINEFILL -

Level 1 data cache access (0x04) CACHE READ HIT,CACHE READ MISS, -

CACHE WRITE HIT, CACHE WRITE MISS
Level 1 data TLB refill (0x05) MMU TLB FILL -
Load (0x06) CORE_LOADS, NV2 CORE_LOADS, MEMTAG LOAD INST, |-

SVE_LD RETIRED

Store (0x07) CORE_STORES, NV2 CORE_STORES, -
MEMTAG STORE INST, SVE ST RETIRED

Instruction architecturally executed (0x08) - Modeled, but not using MTI.
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Notes

Exception return (0x0A)

EXCEPTION RETURN_ PREBRANCH

Write to CONTEXTIDR (0x0B)

CONTEXTIDR

Software change of the PC (0x0C)

BRA DIR,BRA INDIR

Immediate branch (0x0D)

BRA DIR,BRA DIR FAIL.

Procedure return (0x0E)

BRA RET

Unaligned load or store (0x0F)

UNALIGNED LDST RETIRED,
SVE _UNALIGNED LDST RETIRED

speculatively executed (0x10)

Mispredicted or not predicted branch

BRANCH MISPREDICT

Only if the BranchPrediction
plug-in is loaded.

Cycle count (0x11)

Modeled, but not using MTI.

Note:
This value is an
approximation.

Predictable branch speculatively executed - Not modeled.
(0x12)

Table 1-3: PMUv2 event mappings

PMUv2 event MTI source Notes

Data memory access (0x13)

Not modeled.

Level 1 instruction cache access
(0x14)

CACHE_READ HIT, CACHE READ MISS

(0x18)

Level 1 data cache write-back - Not modeled.
(0x15)
Level 2 data cache access (0x16) |CACHE READ HIT, CACHE READ MISS, CACHE WRITE HIT, -
CACHE WRITE MISS
Level 2 data cache refill (0x17) ALLOC LINEFILL -
Level 2 data cache write-back - Not modeled.

Bus access (0x19)

CORE_LOADS, CORE STORES, MEMTAG LOADS, MEMTAG STORES

Memory error (0x1A)

Not modeled.

Instruction speculatively executed
(0x1B)

Not modeled.

Write to TTBR (0x1C)

TTBR WRITE

Bus cycle (0x1D)

INST

This value is an
approximation.

Related information
ARM Architecture Reference Manual ARMv7-A and ARMv7-R edition
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1.5.2 Caches in PV models

Some processor models have PV-accurate caches, but others do not model Level 1 or Level 2
caches.

Cores that have PV-accurate cache implementation provide a functionally-accurate model. For
more information, see the processor component descriptions.

Other PV models do not model Level 1 or Level 2 caches. The system coprocessor registers related
to cache operations permit cache-aware software to work, but in most cases they only check
register access permissions.

The registers affected on all code translation processor models are:

e Invalidate and/or Clean Entire ICache/DCache.

e Invalidate and/or Clean ICache/DCache by MVA.

e Invalidate and/or Clean ICache/DCache by Index.

» Invalidate and/or Clean Both Caches.

e (Cache Dirty Status.

e Data Write Barrier.

e Data Memory Barrier.

e Prefetch ICache Line.

e |Cache/DCache lockdown.

e |Cache/DCache master valid.

1.5.2.1 Functional caches in Fast Models
Fast Models implement two types of cache model: register model and functional model.

A register model provides all the cache control registers so that cache operations succeed, but does
not model the state of the cache. All accesses go to memory.

A functional model tracks cache state and its contents at each level of the memory hierarchy.
Incorrect cache management might return incorrect data, as it would on real hardware.

Fast Models provide:

e System IPs that support caches.

o Register models of caches on all processors that support caches and also the PL310 cache
controller (PL310 L2CQC).

e Functional models of caches integrated into Cortex cores.
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For cache-state modeling to work, all components within the coherency domain
must have consistent cache-state modeling settings. Support for cache state

3 modeling beyond the CPUs is deprecated and will be removed in a future release.
When support is removed from the interconnects, this means that cache state

Note modeling can only be enabled if the coherency boundary is before the interconnect,
for example at the cluster boundary.

For a core with no L2 cache, the configuration parameters are:

icache-state-modelled

Set whether the |-cache has stateful implementation.

dcache-state-modelled

Set whether the D-cache has stateful implementation.

For Arm®v7-A cores with an L2 cache, the configuration parameters are:

11 _icache-state-modelled
Set whether L1 I-cache has stateful implementation.

11 _dcache-state-modelled
Set whether L1 D-cache has stateful implementation.

12_cache-state-modelled
Enable unified Level 2 cache state model.

For Arm®v8-A cores with an L2 cache, the configuration parameters are:

icache-state_modelled

Set whether L1 I-cache has stateful implementation. Instructions at L2 or L3 are not cached
in Fast Models.

dcache-state_modelled

Set whether D-cache has stateful implementation at L1, L2, and L3.

1.5.2.2 Performance impact of functional caches in Fast Models

Enabling functional cache modeling is likely to reduce performance.

Enable the L1 and L2 functional caches together. For consistent system operation, Arm
recommends that you either disable functional behavior completely or enable it for both | and D L1
caches and the L2 cache.

Cache enablement must be system wide. If you enable cache state modeling in any component
then you must enable it in all components in the system, including all cores (L1 and L2) and any
external cache controller (such as the PL310_L2CC) and any interconnect that has caches.
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If platform memory is being modeled outside of the Fast Models environment, for example in a
SystemC environment, use of functional cache modeling might improve performance if there is no
other fast route to memory.

1.5.3 GICv3in PV models
The PV models implement the Generic Interrupt Controller architecture version 3 (GICv3).

The GICv3 architecture defines two parts:
e The core interface (integrated into the core)

e The Interrupt Redistribution Infrastructure (IRI)

You can configure all Arm®v8-A cores to include a GICv3 interface. You can integrate a separate
GIC_IRI component into your platforms. Communication between the core and the IRl is over an
architected packet interface. An internal communication protocol represents the packets that pass
over this interface.

You can configure the GICv3 models in some platforms to act as though they were GICv2 or
GICv2-M models. Even in this mode, you need a GIC_IRI component and a supported core.
Configure them to comply with the same standard.

Models have the following limitations:
e Support for the GITS_CTLR.Quiescent bit is not complete.

e Support for ITS save/restore is not complete. Configuration stays within the model and it does
not use allocated memory.

e  GICD_CTLR.RWP does not perform adequately. This difference is only an issue if you use the
distributor in systems with delaying interface between the distributor and the cores. Do not use
this version of the model for simulation of the GIC in a setup where interfaces are not instantly
reactive.

Set the environment variable FasTstM GIc MEMORY MAP to 1 to print to stderr the memory map
of certain models that are included in the platform being run. This functionality is available for all
GICv3 and later models.

1.5.4 GICv4 in PV models

GICv4 is an extension of the GICv3 architecture. It allows the direct injection of LPls into a
virtualized system through the virtual-1pi-support parameter of the cIc_IRI Or GIC IRI Filter
component.

In addition to requiring the presence of an ITS that is configured as shown in GIC_IRI, GICv4
requires you to enable the virtual LPIs feature and to configure a virtual PE table using the
parameters shown in this example:

"virtual-lpi-support"=true,
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"GITS BASER4-type"=2 //Type 2 is Virtual PEs.
//Such a table is needed for GICv4 functionality.

1.5.5 CP14 Debug coprocessor

Some models fully implement the CP14 Debug coprocessor registers. Other models only
implement the DSCR register. This register reads as O and ignores writes.

External debugging must be used to debug systems containing PV models.

1.5.6 TLBs in PV models

The PV models implement Translation Lookaside Buffers (TLBs) and model most aspects of TLB
behavior.

If the device-accurate-tlb parameter is set to false, the simulation uses a
3 different number of TLBs if this improves simulation performance. The simulation
is architecturally accurate, but not device accurate. Architectural accuracy is almost
Note always sufficient. Set device-accurate-t1b to true if You require device accuracy.

These TLB registers do not have working implementations:
e Primary memory remap register.

e Normal memory remap register.

In addition, the simulation does not distinguish peripheral accesses from data accesses, so it ignores
configuration of the peripheral port memory remap register.

/7 | The models do not implement device-accurate MicrolT LBs, or system coprocessor

registers related to MicroT LB state.
Note

1.5.7 Memory access in PV models

PV models use a PVBusMaster subcomponent to communicate with slaves in a System Canvas-
generated system. This provides efficient access to memory-like slaves and relatively efficient
access to device-like slaves.

Memory access in PV models differs from real hardware to enable fast modeling of the processor:

e All memory accesses are performed in programmer view order.

e Unaligned accesses, where permitted, are always performed as byte transfers.
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In addition, some PV models do not use all the transaction states available in a PVBus transaction.
The Privileged and Instruction flags are set correctly for Arm®v7 processors but might not be set
correctly in earlier architectures. However all memory accesses are atomic so swp instructions
behave as expected.

1.5.7.1 I-side access in PV models

PV models cache translations of instructions fetched from memory-like slaves. The models might
not perform further access to those slaves for significant periods. A slave can force the model to
reread the memory by declaring that the memory has changed.

PV models do not model a prefetch queue but the code translation mechanism effectively acts as
a prefetch queue of variable depth. Arm recommends that you follow the standards in the Arm®
architecture specifications for dealing with prefetch issues, such as self modifying code, and use
appropriate cache flushing and synchronization barriers.

Translation of instructions only occurs for memory-like slaves, which are those declared by devices
as having type pv: :MEMORY. Instructions fetched from device-like slaves are repeatedly fetched,
decoded, and executed, significantly slowing down model performance.

1.5.7.2 D-side access in PV models

PV models cache references to the underlying memory of memory-like slaves, and might not
perform further accesses to those slaves over the bus for significant periods.

Slaves declared as type pv: :MEMORY provide the fastest possible memory access for PV processors.

Slaves declared as type pv: :pEVICE are normally used for peripheral access.

1.5.8 Timing in PV models

Programmers View (PV) models are loosely timed.

e Caches and write buffers are not modeled, so all memory access timing is effectively zero wait
state.

o Allinstructions execute, in aggregate, in one cycle of the component master clock input.

e Interrupts are not taken at every instruction boundary.

e Some sequences of instructions are executed atomically, ahead of the master clock of a
component, so that system time does not advance during execution. This difference in behavior
can affect sequential access of device registers, where devices are expecting time to move on
between accesses.

e DMA to and from Tightly Coupled Memory (TCM) is atomic.

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 33 of 5242


https://developer.arm.com/architectures/cpu-architecture/a-profile/docs
https://developer.arm.com/architectures/cpu-architecture/a-profile/docs

Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
About the models

1.6 synclevel definitions

Definitions for the possible synclLevel values.

syncLevel O

The simulator runs as fast as possible. It does not permit inspection of the processor registers
while the simulation is running, and does not stop synchronously when requested to do so.

After enabling or disabling a trace source, it is undefined how many instructions are executed
before the change takes effect.

Quantum end detection guarantees that a quantum is not overshot indefinitely. Quantum
end detection applies to, but is not limited to, backward branches, indirect jumps, exceptions,
and atomic operation retries. In addition to temporal quantum end detection, some events
may end a quantum, like executing a barrier, entering a low power state, or accessing a
peripheral. Target software and simulation controllers must not rely on a specific scheduling
pattern based on these quantum end check points.

Use cases: normal fast simulation and normal debugging when no watchpoint is set.
syncLevel 1

The simulation runs slightly slower than synclLevel O. Iris can read the up-to-date values of
the processor registers, including PC and instruction count. You cannot stop the simulation
synchronously.

After enabling or disabling a trace source, it is undefined how many instructions will be
executed before the change takes effect.

Quantum end detection is as for synclLevel O.

Use cases: external breakpoints that block the simulation, inspect state of processor or
memory from within a peripheral or memory access.

synclLevel 2

As for synclLevel 1, except that you can stop the simulation synchronously from within all o
or st and similar instructions. The simulation stops immediately after the current Lo or st
instruction has been completely executed (post instruction).

After enabling or disabling a trace source, it is likely, but not guaranteed, that the change will
be visible sooner than with synclLevel O or 1.

Quantum end detection is as for synclLevel 1, plus it includes the end of b or st instructions.

Use cases: Watchpoints, external breakpoints, stopping from within .o or st-related MTI
callbacks.

synclLevel 3

As for synclevel 2, except that you can stop the simulation synchronously from within
any instruction. The simulation stops immediately after the current instruction has been
completely executed (post instruction).
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After enabling or disabling a trace source, the change is visible at the next instruction that is
executed.

Quantum end detection is as for synclevel 2. This allows switching between synclevels 2
and 3 without changing the simulation scheduling.

Use cases: a Stop from within arbitrary MTI callbacks such as the 1nst callback. This
synclLevel is a fallback for all use cases that do not fall into syncLevels O-2.

Related information
Simulation accuracy APl in Iris User Guide

1.7 Controlling and observing the syncLevel

CADI watchpoints automatically register and unregister for their required synclLevel
(posT_1NSN_10). All other use cases must explicitly register and unregister for the synclLevel they
require.

Users of synclLevel write to a set of non-architectural processor registers in the CADI and SCADI
interface to register and unregister for specific synclLevels. Processor registers are more suitable
than CADI parameters for exposing an interface that has side effects on writes and where values
might change spontaneously.

This is the exposed interface to control and observe the value of synclLevel. All these registers
are in the CADI/SCADI register group simulation for each CT processor that contains non-
architectural, simulator-specific registers. All are 32-bit integer registers. Users of synclLevel write to
these registers to register and unregister for the synclLevel they require:
syncLevelSyncStateRegister

Users write to this register for sync state. Write-only.
syncLevelSyncStateUnregister

Users write this to unregister for sync_state. Write-only.
syncLevelPostInsnIORegister

Users write to this register for post 1Nsn 1psT. Write-only.
syncLevelPostInsnIOUnregister

Users write this to unregister for posT_1Nsn_1psT. Write-only.
syncLevelPostInsnAllRegister

Users write this to register for post_1Nsn arL. Write-only.

syncLevelPostInsnAllUnregister
Users write this to unregister for posT_1Nsn_arnzn. Write-only.

These registers are only for debugging and visibility in the debugger, and synclevel users do not
usually access them at all:
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syncLevel

Current synclLevel. Read-only.

syncLevelSyncStateCount
User counter. Read/write (use as read-only).

syncLevelPostInsnIOCount

User counter. Read/write (use as read-only).

synclLevelPostInsnAllCount
User counter. Read/write (use as read-only).

minSyncLevel

Same as the min_sync level parameter, described below. Read/write.

The synclLevelxxxRegister and syncLevelxxxUnregister registers are for synclLevel users to
register and unregister themselves, by writing the value O to them. Changes to the synclLevel
become effective at the next stop event checkpoint. In addition, syncLevel users can write to these
registers any time before the simulation is running, for example from the init () simulation phase.
The change takes effect immediately when the simulation is run.

The other registers are only present to make the debugging of these mechanisms and their users
easier. The syncLevel register enables you to see what kind of performance you can expect from
the model. You must treat access to these other registers as read-only. You can write to them,
however, to permit debugging the synclLevel mechanisms.

These registers are not memory (or CPnn-) mapped anywhere, and are not accessible to target
programs.

In addition to this debug register interface, there is a CADI parameter that can influence the
synclLevel:

min sync_level (default=0, type=int, runtime=true)

This parameter enables you to control the minimum synclLevel by the CADI parameter interface.
This is not intended to be the primary interface to control the synclLevel because it does not enable
multiple independent synclLevel users to indicate their requirements to the simulator. It is primarily
for debugging purposes and for situations where a single global synclLevel setting is sufficient.

You can change this parameter at runtime, and changes become effective at the next stop event
checkpoint. Reading this parameter value returns the min sync_1level, not the current synclevel.
This parameter is only an additional way of controlling the syncLevel and controls the same
mechanisms as the register interface.
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1.8 User mode networking

User mode networking emulates a built-in IP router and DHCP server, and routes TCP and UDP
traffic between the guest and host. It uses the user mode socket layer of the host to communicate
with other hosts.

This allows the use of a significant number of IP network services without requiring administrative
privileges, or the installation of a separate driver on the host on which the model is running. Fast
Models supports the following kinds of Ethernet device models:
SMSC_91C111
This is paired with an external HostBridge component. The user mode networking
specification is set on the external HostBridge.
VirtioNetMMIO

This has a built-in HostBridge sub-component. The user mode networking specification is set
on the internal HostBridge.

e You can use TCP and UDP over IP, but not ICMP (ping).

e User mode networking does not support forwarding UDP ports on the host to
the model.

e You can only use DHCP within the private network.
s | e You can only make inward connections by mapping TCP ports on the host to

the model. This is common to all implementations that provide host connectivity
Note using NAT.

e Operations that require privileged source ports, for example NFS in its default
configuration, do not work.

e |f setup fails, or the parameter syntax is incorrect, there is no error reporting.

To enable user mode networking, run the model with the following parameters:
SMSC_91C111:

-C motherboard.hostbridge.userNetworking=true
-C motherboard.smsc_91clll.enabled=true

VirtioNetMMIO:

-C motherboard.virtio net.hostbridge.userNetworking=true
-C motherboard.virtio net.enabled=true

To map a host TCP port to a model port, run the model with the userNetports parameter. This
parameter allows services to appear to be listening on privileged ports in the model but be mapped
to unprivileged ports on the host. The syntax is a comma-separated list of items in the form:

[host-ip:]hostport=[model-ip:]modelport
For example, to map port 8022 on the host to port 22 on the model, use this parameter:
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SMSC_91C111:

-C motherboard.hostbridge.userNetPorts=8022=22

VirtioNetMMIO:

-C motherboard.virtio net.hostbridge.userNetPorts=8022=22

Either or both of a host IP address and model IP address can optionally be specified on either side
of the assignment to select a specific interface on which the mapping will occur. For example:

127.0.0.1:8022=127.0.0.1:22

The default is to accept connections on any interface.

Related information
e HostBridge

1.9 TAP/TUN networking

This section describes Fast Models support for TAP/TUN networking.

1.9.1 TAP/TUN networking limitations
TAP/TUN networking on Fast Models has these limitations.

e |tis only supported on Linux, not on Windows.

e |f the host uses Dynamic DNS, it inserts records into DNS. If you manage this host with DHCP,
installing TAP networking can cause failure to register in the DNS. After the physical device
attaches to the bridge device, the DHCP client reruns, but the DHCP request does not have
the correct hostname.

e Most WiFi adaptors do not implement the required support for TAP networking to work.

1.9.2 Setting up a network connection for Red Hat Enterprise Linux

This section describes how to set up a network connection.

Before you begin
Ensure that the bret1 utility is on your system. This utility is part of the standard Linux bridge
utilities, bridge-utils, which are in the Linux distribution.
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About this task

e The setup and configuration instructions assume that your network provides IP
Note addresses by DHCP. Otherwise, consult your network administrator.

j e Perform this procedure once for each host machine.
/0

Procedure

1.
2.

In a shell, change to the FastModelsPortfolio <X.Y>/ModelNetworking directory.

Run the following script from this directory, because it does not work correctly if run from any
other location:

32-bit operating system
Run add_adapter 32.sh as root. For example, sudo ./add_adapter 32.sh.

64-bit operating system
Run add_adapter 64.sh as root. For example, sudo ./add adapter 64.sh.
The prompt appears: Specify the TAP device prefix:(ARM). Select Enter to accept the default.

The prompt appears: Specify the user list. Enter a space-separated list of all users who are to
use the model on the network, then select Enter. All entries in the list must be the names of
existing user accounts on the host.

The prompt appears: Enter the network adapter which connects to the network:(eth0). Select
Enter to accept the default, or input the name of a network adapter that connects to your
network.

The prompt appears: Enter a name for the network bridge to create:(armbr0). Select Enter
to accept the default, or input a name for the network bridge. You must not have an existing
network interface on your system with the selected name.

The prompt appears: Enter the location to write the init script to:(/etc/init.d/FMNetwork).
Select Enter to accept the default, or input another path with a new filename in an existing
directory.

The prompt appears: WARNING: the script creates a bridge which includes the local network
adapter and tap devices. You may suffer temporary network loss. Do you want to proceed?
(Yes or No). Verify all values input so far, and enter Yes if you want to proceed. If you enter No,
no changes are made to your system.

A prompt appears to inform you of the changes that the script is to make to your system. Input
Yes if you are happy to accept these changes, or input No to leave your system unchanged.

7 | After entering Yes, you might temporarily lose network connectivity. Also, the IP

address of the system might change.
Note
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Next steps

The network bridge is disabled after the host system is reset. To configure the host system to
support bridged networking, you might have to create links to the init script (FMNetwork). The
script suggests some appropriate links for Red Hat Enterprise Linux.

The default firewall configuration on Red Hat Enterprise Linux blocks packet transmission across
the TAP networking bridge device. You can disable the firewall. If the context makes this unwise,
then add firewall rules to allow transmission. These iptables commands configure the firewall to
allow packets across the bridge device:

iptables -I FORWARD -m physdev --physdev-is-bridged -j ACCEPT
service iptables save
service iptables restart

1.9.3 Setting up a network connection for Ubuntu Linux

This section describes how to set up a network connection.

About this task

To use TAP networking with Fast Models on Ubuntu, set up a TAP device manually by following
these steps. This guide uses a network interface etho and a username fmuser. Replace these values
as appropriate.

- Typographic errors when modifying the network configuration can cause failure to
/ connect to the network. We recommend performing these steps on a machine that
Note you have physical access to.

Procedure

1. Ifitis not present, add etho to the interfaces file /etc/network/interfaces. This step stops
network-manager from managing etho. It can result in network-manager indicating there is no
network connection even if there is. You must have root privileges for this step.

Use one of the following ways:

e For an interface using DHCP, add:

auto ethO
iface ethO inet dhcp

e o configure a static IP address, add the static information, for example:

auto ethO

iface ethO inet static
address 192.168.0.2
netmask 255.255.255.0
gateway 192.168.0.1
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The network notifier applet launches the GUI tool network-manager. It automatically configures
network devices that /etc/network/interfaces does not manage, and sets up devices in a way
that is incompatible with bridging. This step ensures that network-manager does not manage
the network interface that you want to bridge to. If you are unsure how to configure your
network interface, ask your network administrator.

2. Install the bridge-utils package:
sudo apt-get install bridge-utils

This step provides the bret1 command for creating and managing the network bridge.
3. Create a bridge device by adding this entry to /etc/network/interfaces:

auto armbr0

iface armbr0O inet dhcp

pre-up ifconfig eth0 0.0.0.0 promisc
post-down ifconfig eth0 0.0.0.0 -promisc

The pre-up and post-down lines give commands to execute before bringing up armbro and after
bringing it down. These commands put etho into promiscuous mode at pre-up and take it out
of promiscuous mode at post-down. Promiscuous mode makes sure that the hardware does not
filter out packets for the virtual ethernet device.

This step creates a bridge device that is called armbro from Fast Models TAP devices to the
physical network.

4. Create the TAP devices. TAP devices need permission for specific users, so create one for each
user who is to run the model with the virtual ethernet device.
For example, to create a TAP device called aArRMfmuser for the user fmuser, add the following
lines to the armbro section of /etc/network/interfaces.

pre-up 1p tuntap add dev ARMfmuser mode tap user fmuser
pre-up ifconfig ARMfmuser 0.0.0.0 promisc
post-down ip tuntap del dev ARMfmuser mode tap

This step creates a TAP device for each user.

5. Create a bridge between the TAP devices and the network interface etnho by adding a
bridge ports line to the armbro section Of/etc/network/interfaces.Forexaﬂnﬂe,fora_EAP
device that is named arufmuser, add the following line:

bridge ports eth0 ARMfmuser

6. The added /etc/network/interfaces code now looks like this:

auto armbr0

iface armbr0O inet dhcp

pre-up ifconfig eth0 0.0.0.0 promisc

post-down ifconfig ethO 0.0.0.0 -promisc

pre-up 1p tuntap add dev ARMfmuser mode tap user fmuser
pre-up ifconfig ARMfmuser 0.0.0.0 promisc

post-down ip tuntap del dev ARMfmuser mode tap

bridge ports eth0 ARMfmuser
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7. Restart network services by either restarting the computer or by running the following
commands:
sudo ifdown ethO && sudo ifup ethO

sudo ifup armbr0
sudo service network-manager restart

/7 | armbr0 must be explicitly started.

Note

This step disconnects and reconnects all network interfaces.

1.9.4 Configuring the networking environment for Linux

This section describes how to set the parameters to make a network connection.

Before you begin
Use System Canvas or a related Fast Models tool to load a project or model, and then select a
component.

About this task

Firewall software might block network traffic in the network bridge, and result in a

/7 networking failure. If the model does not work after configuration, check the firewall
Note settings.
Procedure

Set the parameters on the HostBridge and sMsc_91c111 components, or on the virtioNetMMIO
component and its HostBridge subcomponent. For example:

SMSC_91C111:

hostbridge.interfaceName=ARM<username>
smsc_91clll.enabled=1

VirtioNetMMIO:

virtio net.hostbridge.interfaceName=ARM<username>
virtio net.enabled=1

ARM<username> iS an adapter that is built into the network bridge.

Related information
Fast Models Tools User Guide
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1.9.5 Solutions to networking issues on Linux
This section describes how to solve networking issues.

The model networking works after initial setup, but stops working after reboot

Set the correct access permissions for the /dev/net/tun device, by executing chmod 666 /
dev/net/tun as root. To preserve the change across reboots, modify the udev rules of the
TAP device by opening /etc/udev/rules.d/50-udev.rules as root, and finding the line:

KERNEL=="tun", NAME="net/%$k"
If it does not have mobe="0666" at the end of the line, append MobE="0666":

KERNEL=="tun", NAME="net/%$k", MODE="0666"
Model networking installs correctly, but when a model starts up, the model cannot receive

packets
Disable the firewall on the host machine, or add the TAP device to trusted devices.

/. | Refer to the vendor’'s documentation manual.
Note

1.9.6 Disabling and re-enabling networking for Linux

This section describes how to disable and re-enable networking with an init script.

About this task

These operations remove/restore TAP devices and the network bridge. There is a

temporary loss of network connectivity and your IP address might change.
Caution

Procedure

1. To disable networking without uninstalling it, invoke the installed init script (by default, /etc/
init.d/FMNetwork) as root with the parameter stop:

sudo /etc/init.d/FMNetwork stop

2. To re-enable networking, invoke the init script as root with the parameter start:

sudo /etc/init.d/FMNetwork start
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1.9.7 Uninstalling networking for Linux

This section describes the steps to uninstall a network.

Procedure

1. Inashell, change to the /FastModelsPortfolio X.Y/ModelNetworking/ directory.

2. Rununinstall.sh as root, passing the location of the init script (FMNetwork):
sudo ./uninstall.sh /etc/init.d/FMNetwork

You must run this script from the directory in which it is installed, because it does not work
correctly if run from any other location.

There is a temporary loss of network connectivity and your IP address might

change.
Caution

Next steps
The uninstall script removes everything that can be safely removed. It does not remove:

e symlinks to the init script. You must remove any symlinks that you have created.

e /sbin/brectl. Removing this is optional.

1.10 Using parameters to set port values

Some processor and peripheral component ports are almost always static in value when used
as part of a typical platform. For example, the reset vector base address register address
(RVBARADDR) port in processor components.

To facilitate easy configuration of platform models, the IP models for these components can
provide a shadow parameter for these ports. This parameter can be used to change the value that
is used by the model. In these cases, the following rules apply:

e |faportisdriven in the platform model, then the parameter value is ignored.

e |faportis not driven in the platform model, then the parameter value is sampled at both
simulator reset, and at every subsequent simulation reset of the specific IP model.

7 | Simulator reset corresponds with the LISA reset () behavior and the SystemC

start of simulation () callback.
Note

o All ports and parameters that are sampled at reset are sampled when the simulation reset signal
concerned is deasserted.
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e |faportis not driven in the platform model, and a parameter has not been set, then the default
value for the parameter is used.

In some IP models, the value of some ports can only be set by using a parameter. That is, the
parameter is provided instead of the port.

1.11 PVBus C++ transaction and Tx_Result classes

This section describes the C++ transaction and Tx Result classes.

1.11.1 Class pv::TransactionGenerator

This class provides efficient mechanisms for bus masters to generate transactions that are
transmitted over the pvbus_m port of the associated PVBusMaster subcomponent.

You can produce pv::TransactionGenerator objects by invoking the createTransactionGenerator ()
method on the control port of a PVBusMaster component.

class pv::TransactionGenerator

{
// Tidy up when TransactionGenerator is deleted.
~TransactionGenerator ()

// Control AXI-specific signal generation for future transactions.
// Privileged processing mode.
void setPrivileged(bool priv = true);

// Instruction access (vs data).
void setInstruction (bool instr = true);

// Normal-world access (vs secure).
void setNonSecure (bool ns = true);

// Locked atomic access.
void setLocked (bool locked = true);

// Exclusive atomic access.
void setExclusive (bool excl = true);

// Generate transactions.
// Generate a read transaction.
bool read(bus_addr t, pv::AccessWidth width, uint32 t *data);

// Generate a write transaction.
bool write(bus addr t, pv::AccessWidth width, uint32 t const *data);

// Generate read transactions.

bool read8(bus_addr t, uint8 t *data);
bool readl6 (bus addr t, uintlé t *data);
bool read32 (bus addr t, uint32 t *data);
bool read64 (bus addr t, uint64 t *data);

// Generate write transactions.

bool write8 (bus addr t, uint8 t const *data);
bool writel6 (bus _addr t, uintl6 t const *data);
bool write32 (bus addr t, uint32 t const *data);
bool write64 (bus _addr t, uint64 t const *data);
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1.11.2 TransactionGenerator efficiency considerations
TransactionGenerators are most efficient for multiple accesses to one 4KB page.

Each TransactionGenerator caches connection information internally. This improves efficiency for
multiple accesses to a single 4KB page. If a component requires repeated access data from different
pages, for example when streaming from one location to another, we recommend you create a
TransactionGenerator for each location.

You can dynamically create and destroy TransactionGenerators, but it is better to allocate them
once at initialization and destroy them at shutdown. See the example in $PVLIB HOME/examples/
LISA/BusComponents/DmaTransfer.lisa.

1.11.3 Enum pv::AccessWidth
This enum selects the required bus width for a transaction.

Defined values are:

® pv::ACCESS 8 BITS
® pv::ACCESS 16 BITS
® pv::ACCESS 32 BITS

® pv::ACCESS 64 BITS

1.11.4 Class pv::Transaction

This class is a base class for read and write transactions that are visible in the PVBusSlave
subcomponent. It contains functionality common to both types of transaction.

This class provides an interface that permits bus slaves to access the details of the transaction.
Do not instantiate these classes manually. The classes are generated internally by the PVBus
infrastructure.

This base class provides access methods to get the transaction address, access width, and bus
signals. It also provides a method to signal that the transaction has been aborted.

class pv::Transaction

{

public:

// Accessors

bus_addr t getAddress() const; // Transaction address.
pv::AccessWidth getAccessWidth () const; // Request width.

int getAccessByteWidth () const; // Request width in bytes.
int getAccessBitWidth () const; // Request width in bits.

bool isPrivileged() const; // Privileged process mode?

bool isInstruction() const; // Instruction request vs data?
bool isNonSecure () const; // Normal-world vs secure-world?
bool isLocked() const; // Atomic locked access?
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bool isExclusive () const; // Atomic exclusive access?
uint32 t getMasterID() const;
bool hasSideEffect () const;

// Generate transaction returns

Tx Result generateAbort(); // Cause the transaction to abort.
Tx Result generateSlaveAbort(); // Cause the transaction to abort.
Tx Result generateDecodeAbort () ; // Cause the transaction to abort.

Tx:Result generateExclusiveAbort (); // Cause the transaction to abort.
Tx Result generatelgnore();

1.11.5 Class pv::ReadTransaction

This class extends the pv::Transaction class to provide methods for returning data from a bus read
request.

class ReadTransaction : public Transaction

{

public:
/*! Return a 64-bit value on the bus. */
Tx Result setReturnData64 (uint64 t);

/*! Return a 32-bit value on the bus. */
Tx Result setReturnData32 (uint32 t);

/*! Return a 16-bit value on the bus. */
Tx Result setReturnDatal6 (uintl6 t);

/*! Return an 8-bit value on the bus. */
Tx Result setReturnData8 (uint8 t);

/*! This method provides an alternative way of returning a Tx Result
* success value (instead of just using the value returned from

* setReturnData<n>()) .

*

* This method can only be called if one of the setReturnData<n>

* methods has already been called for the current transaction.

*/

Tx Result readComplete();

1.11.6 Class pv::Writelransaction

This class extends the pv::Transaction class to provide methods for returning data from a bus write
request.

class WriteTransaction : public Transaction

{

public:

/*! Get bottom 64-bits of data from the bus. If the transaction width
* is less than 64-bits, the data is extended as appropriate.

*/

uint64 t getData64 () const;

/*! Get bottom 32-bits of data from the bus. If the transaction width
* is less than 32-bits, the data is extended as appropriate.

&y

uint32 t getData32() const;
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/*! Get bottom 16-bits of data from the bus. If the transaction width
* is less than 16-bits, the data is extended as appropriate.

=

uintl6 t getDatal6 () const;

/*! Get bottom 8-bits of data from the bus. If the transaction width
* is less than 8-bits, the data is extended as appropriate.

)

uint8 t getData8() const;

/*! Signal that the slave has handled the write successfully.
*/
Tx Result writeComplete () ;

1.12 Visualisation library

The Visualisation library does not model hardware directly but instead provides components,
protocols, and a library. These permit a GUI display that lets you interact with the external I/O from
the model platform.

The types of I/O handled include:
o LCD display, such as the output from the PL110_CLCD component display port.

o LEDs representing values from a ValueState port as either single lights, or as segmented
alphanumeric displays.

e DIP switches, which can drive a ValueState port.

e Capture of keyboard and mouse input, using the KeyboardStatus and MouseStatus protocols to
feed input to a PS2Keyboard or PS2Mouse component.

e Background graphics, custom rendered graphics, and clickable push buttons, permitting the Ul
to display a skin representing the physical appearance of the device being modeled.

e Status information such as processor instruction counters, with values taken from the
InstructionCount port of a processor.

The Visualisation library provides a C++ API that enables you to write your own visualization
components in LISA+. These custom components can display any combination of the supported I/
O types.

You can add the prebuilt GUIPoll component to your custom component. The GUIPoll component
provides a LISA visualization component with a periodic signal that keeps the display updated, even
when the simulation is stopped.

The Visualisation library supports one signaling protocol, the LCD protocol.

Related information

LCD protocol on page 84

LISA visualisation models on page 49
Visualisation library C++ classes on page 49
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1.12.1 LISA visualisation models

The visualisation components provide a host window to display status information in addition to a
frame buffer.

Each example platform model contains its own LISA visualisation model. You can use the model as
the basis for your own visualization-containing components, such as the PL110_CLCD component.
To use the visualisation components in your own system, copy the component LISA files from the
relevant platform model directory, because they are not in the generic model library.

Related information
Versatile Express model

1.12.2 Visualisation library C++ classes

This section describes the C++ classes and structures in the Visualisation library.

1.12.2.1 C++ classes inclusion

To use these Visualisation library classes, begin your LISA component with the correct #include
statement.

includes

{

#include "components/Visualisation.h"

}

1.12.2.2 Class Visualisation

The visualisation class is the API for creating a custom LISA visualization component.

A component obtains an instance of this class by calling the global function
createvVisualisation (). The component can then use this instance to control the size and layout
of the visualization window:

Visualisation *createVisualisation()

This function generates an instance of the Visualisation library. You can only call this function
once, because SDL only supports opening a single display window. The Visualisation library is
implemented using the Simple DirectMedia Layer (SDL) cross-platform rendering library.

The visualisation class has the following methods:

~Visualisation()

Destructor for the Visualisation library. You must only call this method when your simulation
is shutting down, after all allocated resources (VisRenderRegions, VisPushButtonRegions,
VisBitmaps) have been deleted.
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void configureWindow (unsigned int width, unsigned int height, unsigned int bit depth)

Sets the visualization window to the requested size and bit depth. Depending on the display
capabilities, the window might actually get a different bit depth from the size you requested.

VisBitmap *loadImage (char const *filename)
Allocates a new VisBitmap object, initialized by loading a Microsoft Windows Bitmap (. smp)
from the given file.

VisBitmap *loadImageWithAlphaKey (char const *filename, unsigned int red, unsigned int

green, unsigned int blue)
Allocates a VisBitmap object, as with 10adimage (). All pixels of the color specified by red,
green, blue are converted into a transparent alpha channel.

VisBitmap *cropImage (VisBitmap *source, int x, int y, unsigned int width, unsigned int

height)
Allocates a new VisBitmap object, by cropping a region from the source bitmap.

void releaseImage (VisBitmap *)
Releases the resources held by the given VisBitmap. The underlying bitmap is only to be
unloaded if it is not in use.

void setBackground (VisBitmap *background, int x, int y)
Sets the background image for the visualization window. This takes a copy of the data
referenced by the VisBitmap, so it is safe for the client to call releaseImage (background)
immediately after calling setBackground (). The background is not displayed until the first call
to poll ().

VisRenderRegion *createRenderRegion ()
Allocates a new VisRenderRegion object that can be used to display arbitrary graphics,
including LCD contents, in a rectangular region.

VisPushButtonRegion *createPushButtonRegion ()

Allocates a new VisPushButtonRegion, which can be placed at a location on the display to
provide a clickable push button.

bool poll (VisEvent *event)

Permits the Visualisation library to poll for GUI events. The client passes a reference to a
VisEvent structure, which receives details of a single mouse/keyboard event.

The method returns false if no events have occurred.

Your LISA visualization implementations must call this periodically by using a GUIPoll
component. On each gui_callback() event, you must ensure that the visualization
component repeatedly calls po11 () until it returns false.

void lockMouse (VisRegion *region)
Locks the mouse to the visualization window and hides the mouse pointer.
void unlockMouse ()
Unlocks and redisplays the mouse pointer.
bool hasQuit()
Returns true if the user has clicked on the close icon of the visualization window.
Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved

Non-Confidential
Page 50 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
About the models

1.12.2.3 Class VisRegion

This class is the common base class for VisPushButtonRegion and VisRenderRegion, representing a
region of the visualization display.

~VisRegion ()

Permits clients to delete a VisPushButtonRegion when it is no longer required.

void setId(void *id)
Permits a client-defined identifier to be associated with the region.

void *getId()
Returns the client-defined identifier.

void setVisible (bool vis)

Specifies whether the region is to be displayed on the screen. This is currently ignored by the
SDL implementation.

void setlLocation(intx, int y, unsigned int width, unsigned int height)

Sets the location of this region relative to the visualization window.

1.12.2.4 Class VisPushButtonRegion : public VisRegion

This class defines a region of the visualization window that represents a clickable button.

Optionally, the button can provide different VisBitmap representations for a button-up and a
button-down graphic, and a graphic to use when the mouse pointer rolls over the button.
In addition to the public method defined in VisRegion, this class defines these methods:
¢ void setButtonUplImage (VisBitmap*bmpUp) : void
e setButtonDownImage (VisBitmap*bmpDown) : void
® setButtonRollOverImage (VisBitmap*bmpRollover)
These methods set the graphics to be used for each of the button states. If any image is not

specified or is set to NULL, then the corresponding area of the visualization background image
is used.

The VisPushButtonRegion takes a copy of the VisBitmap, so the client can safely call
Visualisation::releaseBitmap () ON its copy.
e void setKeyCode (intcode)

This method sets the code for the keypress event that is generated when the button is pressed
or released.
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1.12.2.5 Class VisRenderRegion : public VisRegion

This class defines a region of the visualization window that can render client-drawn graphics,
including a representation of the contents of an LCD.

In addition to the public method defined in VisRegion, the class defines these methods:

VisRasterLayout const *lock ()

Locks the region for client rendering. While the buffer is locked, the client can modify the
pixel data for the buffer. You must not call the methods writeText () and renderBitmap ()
while the buffer is locked.

void unlock()
Releases the lock on the render buffer, permitting the buffer to be updated on screen.

void update (int left, int top, unsigned int width, unsigned int height)
Causes the specified rectangle to be drawn to the GUI.

int writeText (const char *text, int x, int y)
Renders the given ASCII text onto an unlocked VisRenderRegion. The return value is the x
co-ordinate of the end of the string. The default font is 8 pixels high, and cannot be changed.
void renderBitmap (VisBitmap *bitmap, int x, int y)
Draws a bitmap onto an unlocked VisRenderRegion.

1.12.2.6 Struct VisRasterLayout
This struct defines the layout of the pixel data in a frame-buffer.

The 10ck () method of the LCD protocol expects to be given a pointer to this structure. You can
generate a suitable instance by calling visrRasterRegion: :lock().

The structure contains these fields:

uint8_t* buffer

This points to the buffer for the rasterized pixel data. The controller can write pixels into this
buffer, but must stay within the bounds specified by the width and height.

uint32_t pitch
The number of bytes between consecutive raster lines in the pixel data. This can be greater
than the number of bytes per line.

uint32_t width
The width, in pixels, of the render area. This value can be less than the width requested by
the LCD controller when it called 10ck ().

uint32_t height

The height, in pixels, of the render area. This value can be less than the height requested by
the LCD controller when it called 10ck ().

VisPixelFormat format
This structure defines the format of the pixel data in the raster buffer.
Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved

Non-Confidential
Page 52 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
About the models

bool changed

This is set to true if the pixel format or buffer size has changed since the previous call to
lock ().

Pixel data is represented as a one-dimensional array of bytes. The top-left pixel is pointed to by the
buffer member. Each pixel takes up a number of bytes, given by format.pbytes.

The pixel at location (x, y) is stored in the memory bytes starting at:

buffer[y * pitch + x * format.pbytes]

1.12.2.7 Struct VisPixelFormat

This struct specifies the format of pixel data within the buffer.

The members are:

uint32_trbits, gbits, bbits
The number of bits per color channel.

uint32_t roff, goff, boff

The offset within the pixel data value for the red/green/blue channels.
uint32_t pbytes

The size of a single pixel, in bytes.

format.pbytes specifies the number of bytes that make up the data for a single pixel. These bytes
represent a single pixel value, stored in host-endian order. The pixel value contains a number of the
form:

(R<<format.roff) + (G<<format.goff) + (B<<format.boff)

where (r,G,B) represents the values of the color channels for the pixel, containing values from O up
to (l<<format.rbits), (1<<format.gbits), (1<<format.bbits).
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2. Protocols

Components communicate through connected ports. Ports have protocols that define the function
calls for different connections.

2.1 AMBAPV protocol

Defined in $PVLIB HOME/LISA/AMBAPVProtocol.lisa.

About AMBAPV protocol

The AMBAPV protocol defines behaviors for single read and single write transactions. This covers
Arm AMBA AXI5, AXI4, AXI3, AHB, and APB bus protocol families, at the PV level.

In addition, the AMBAPV protocol supports AMBA protocol additional control information:
» Protection units.

e Exclusive access and locked access mechanisms.

e System-level caches.

e Atomic accesses, including exclusive accesses, locked accesses, and atomic transactions.
It always returns the original data at the target address.

The generic payload data is formatted as an array of bytes in order of ascending bus address. This
means that irrespective of the host machine endianness or modeled bus width:

o Alittle endian master must write the bytes of a word in increasing significance as the array
index increases.

e A big endian master must write the bytes of a word in decreasing significance as the array index
increases.

A master or slave whose endianness does not match the endianness of the host machine must
endian swap any access to the payload data that is wider than one byte. The same byte ordering
rule applies to memory accesses using DMI pointers.

aMBAPV provides the following behaviors:

atomic_compare ()

optional slave behavior atomic compare (int socket id,
const sc dt::uint64 & addr,
unsigned char * data,
unsigned int length,
unsigned int size,
const amba pv::amba pv control * ctrl,
Sc_core::sc_time & t) : amba pv::amba pv_resp t;
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This optional slave behavior completes an AtomicCompare transaction with the specified compare
value and swap value. If the compare value equals the values at the given address, the swap value
is written to the addressed location.

atomic_load()

optional slave behavior atomic load(int socket id,
const sc dt::uint64 & addr,
unsigned char * data,
unsigned int length,
unsigned int size,
const amba pv::amba pv control * ctrl,
amba pv::amba pv_atomic subop t subop,
amba pv::amba pv atomic endianness t endianness,
sc_core::sc_time & t) : amba pv::amba pv resp t;

This optional slave behavior complete an AtomicLoad transaction with the specified data. The data
is used by the atomic transaction in the specified endianness.

atomic_store()

optional slave behavior atomic store(int socket id,
const sc_dt::uint64 & addr,
unsigned char * data,
unsigned int length,
unsigned int size,
const amba pv::amba pv control * ctrl,
amba pv::amba pv atomic subop t subop,
amba pv::amba pv_atomic endianness t endianness,
sc_core::sc_time & t) : amba pv::amba pv resp t;

This optional slave behavior complete an AtomicStore transaction with the specified data. The data
is used by the atomic transaction in the specified endianness.

atomic_swap ()

optional slave behavior atomic_ swap (int socket id,
const sc dt::uint64 & addr,
unsigned char * data,
unsigned int length,
unsigned int size,
const amba pv::amba pv control * ctrl,
sc_core::sc_time & t) : amba pv::amba pv resp t;

This optional slave behavior completes an AtomicSwap transaction with the specified data, which is
written to the specified address. The original data is returned.

b _transport()

optional slave behavior b transport (int socket id,
amba pv::amba pv transaction & trans,
sc_core::sc time & t) : void;

This is an optional slave behavior for blocking transport. It completes a single transaction using the
blocking transport interface. The amba pv::amba pv_extension must be added to the transaction
before calling this behavior. The socket id parameter must be set to O in this context.
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debug_read()

optional slave behavior debug read(int socket id,
const sc _dt::uinté64 & addr,
unsigned char * data,
unsigned int length,
const amba pv::amba pv _control * ctrl) : unsigned int;

This optional slave behavior completes a debug read transaction from a given address without
causing any side effects. Specify the number of bytes to read in the 1ength parameter. The number
of successfully read values is returned. Additional AMBA protocol control information can be
specified in the ctr1 parameter. The socket id parameter must be set to O in this context. This
behavior is empty by default and returns O.

debug _write ()

optional slave behavior debug write (int socket id,
const sc_dt::uint64 & addr,
unsigned char * data,
unsigned int length,
const amba pv::amba pv control * ctrl) : unsigned int;

This optional slave behavior completes a debug write transaction to a given address without
causing any side effects. Specify the number of bytes to write in the 1ength parameter. The
number of successfully written values is returned. Additional AMBA protocol control information
can be specified in the ctr1 parameter. The socket id parameter must be set to O in this context.
This behavior is empty by default and returns O.

get _direct mem ptr()

optional slave behavior get direct mem ptr (int socket id,
amba pv::amba pv transaction & trans,
tlm::tlm dmi & dmi data) : bool;

This optional slave behavior requests a DMI access to a given address. It returns a reference to a
DM descriptor that contains the bounds of the granted DMI region. Returns true if a DMI region
is granted, false otherwise.

invalidate_direct _mem ptr()

optional master behavior invalidate direct mem ptr (int socket id,
sc_dt::uint64 start range,
sc_dt::uint64 end range) : void;

This optional master behavior invalidates a DMI request. It invalidates DMI pointers that were
previously established for the given DMI region. The socket id parameter is O in this context.

read()

optional slave behavior read(int socket id,
const sc dt::uint64 & addr,
unsigned char * data,
unsigned int size,
const amba pv::amba pv control * ctrl,
sc_core::sc_time & t) : amba pv::amba pv resp t;
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This optional slave behavior completes a single read transaction at the given address for the
given size in bytes. Additional AMBA protocol control information can be specified using the ctr1
parameter. The socket id parameter must be set to O in this context.

transport_dbg()

optional slave behavior transport dbg(int socket id,
amba pv::amba pv transaction & trans) : unsigned int;

This optional slave behavior implements the TLM debug transport interface. An
amba pv::amba pv_extension Object must be added to the transaction before calling this behavior.
The socket id parameter must be set to O in this context.
write ()
optional slave behavior write(int socket id,
const sc dt::uint64 & addr,
unsigned char * data,
unsigned int size,
const amba pv::amba pv control * ctrl,

unsigned char * strb,
sc_core::sc_time & t) : amba pv::amba pv resp t;

This optional slave behavior completes a single write transaction at the given address with specified
data and write strobes. The size of the data is specified in bytes. Additional AMBA protocol control
information can be specified using the ctr1 parameter. The socket id parameter must be set to O
in this context.

2.2 AMBAPVACE protocol

Defined in $PVLIB HOME/LISA/AMBAPVACEProtocol.lisa.

About AMBAPVACE protocol
This protocol defines behaviors for bus transactions. This covers Arm AMBA ACE and DVM bus

protocol families, all at the PV level.

In addition, this protocol provides support for AMBA protocol additional extension information:
e Secure and privileged accesses.

* Atomic accesses.

e System-level caching and buffering control.

e Cache coherency transactions (ACE-Lite).

e Bi-directional cache coherency transactions (ACE).

e Distributed virtual memory transactions (DVM).

The generic payload data is in the format of an array of bytes in order of ascending bus address.
This means that irrespective of the host machine endianness or modeled bus width:
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e Alittle endian master must write the bytes of a word in increasing significance as the array
index increases.

e A big endian master must write the bytes of a word in decreasing significance as the array index
increases.

A master or slave whose endianness does not match the endianness of the host machine must
endian swap any access to the payload data that is wider than one byte. The same byte ordering
rule applies to memory accesses using DMI pointers.

Special considerations for ACE and cache coherent interconnects

An ACE interconnect model must be able to cope with concurrent transactions in accordance with
the hazard avoidance and prioritization rules in the ACE specification. Any external bus request,
downstream transaction or upstream snoop transaction, can potentially cause a transaction to stall
and the calling thread to be blocked, resulting in any number of other threads being scheduled.

To maintain memory coherency, apply these rules for debug transactions:

debug reads

The bus must return data that represents the values that the bus master expects to observe
if it issues a bus read. This must not modify the state of any bus components.

debug writes

These must modify the contents of all copies of the location being accessed, so that a
subsequent read from this location returns the data in the debug-write request. The debug
write must not modify any other state, such as cache tags, clean/dirty/shared/unique MOESI
state.

The implications for a coherent interconnect are that incoming debug transactions must be
broadcast back upstream as debug snoop transactions to all ports other than the one the request
came in on. Incoming debug snoops must propagate upwards. Debug reads can terminate as soon
as they hit a cache. Debug writes must continue until they propagate to all possible copies of the
location, including downstream to main memory.

For cases where a debug transaction hazards with non-debug transactions that are in-flight, the
debug transaction must observe a weak memory-order model. Any component that can block a
thread whilst responsible for the payload of an in-flight transaction must take particular care. In
these cases, the debug transaction must be hazarded against the in-flight payload to ensure that
debug reads do not return stale data and debug writes do not cause cache incoherency.

Only use DMI when you can guarantee that subsequent transactions do not result in any state
transitions. This means, in general, do not use DMI for ACE coherent cacheable transactions.

aMBAPVACE provides the following behaviors:

b_snoop ()

optional master behavior b snoop(int socket id,
amba pv::amba pv_ transaction & trans,
sc_core::sc_time & t) : void;
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This master behavior implements an upstream snooping TLM blocking transport interface. You
must add an amba_pv::amba_pv_extension Object to the transaction before calling this behavior,
setting the socket id parameter to O in this context.

b _transport()

slave behavior b transport (int socket id,
amba pv::amba pv transaction & trans,
sc_core::sc _time & t) : void;

This slave behavior implements the TLM blocking transport interface. An
amba pv::amba pv extension Object must be added to the transaction before calling this behavior.
The socket id parameter must be set to O in this context.

get_direct mem ptr()

optional slave behavior get direct mem ptr (int socket id,
amba pv::amba pv transaction & trans,
tlm::tlm dmi & dmi data) : bool;

This optional slave behavior is for requesting a DMI access to a given address. It returns a reference
to a DMI descriptor that contains the bounds of the granted DMI region. Returns true if a DM
region is granted, false otherwise. You must add an amba_pv: :amba_pv_extension Object to the
transaction before calling this behavior, setting the socket_id parameter to O in this context.

invalidate direct mem ptr()

optional master behavior invalidate direct mem ptr (int socket id,
sc dt::uint64 start range,
sc_dt::uint64 end range) : void;

Use this optional master behavior to invalidate a DMI request. It invalidates DMI pointers that were
previously established for the given DMI region. The socket id parameter is O in this context.

snoop_dbg ()

optional master behavior snoop dbg(int socket id,
amba pv::amba pv transaction & trans) : unsigned int;

This optional master behavior implements an upstream snooping TLM debug transport interface.
You must add an amba_pv::amba pv_extension Object to the transaction before calling this
behavior, setting the socket id parameter to O in this context.

transport_dbg()

optional slave behavior transport dbg(int socket id,
amba pv::amba pv transaction & trans) : unsigned int;

This optional slave behavior implements the TLM debug transport interface. You must add an
amba_pv::amba pv_extension Object to the transaction before calling this behavior, setting the
socket_id parameter to O in this context.
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2.3 AMBAPVSignal protocol

Defined in $PVLIB_HOME/LISA/AMBAPVSignalProtocol.lisa.

About AMBAPVSignal protocol

This protocol defines a single behavior to permit masters to change the state of signals such as
interrupts. AMBAS3 does not cover this behavior, but the AMBA-PV components do provide it.

AMBAPVSignal provides the following behaviors:

set_state()

slave behavior set state(int export id,
const bool & state) : void;

Transfers a signal state. The export id parameter must be set to O in this context.

2.4 AMBAPVSignalState protocol

Defined in $PVLIB_HOME/LISA/AMBAPVSignalProtocol.lisa.

About AMBAPVSignalState protocol

This protocol defines two behaviors that permit a master to change the state of signals such as
interrupts and to retrieve the state of such signals from slaves. This behavior is not covered by
AMBAZ, but is provided with the AMBA-PV components.

AMBAPVSignalState provides the following behaviors:

get_state()
slave behavior get state(int export id,

tlm::tlm tag<bool> * t) : bool;

Retrieves a signal state. The export id parameter must be set to O, and the t+ parameter must be
set to nuL1, in this context.

set_state()

slave behavior set state(int export id,
const bool & state) : void;

Transfers a signal state. The export id parameter must be set to O in this context.
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2.5 AMBAPVValue protocol

Defined in $PVLIB HOME/LISA/AMBAPVValueProtocol.lisa.

About AMBAPVValue protocol
This protocol models propagation of 32-bit integer values between components.

Strictly speaking this behavior is not covered by AMBAG, but is provided with the AMBA-PV
components.

AMBAPVValue provides the following behaviors:

set_state()

slave behavior set state(int export id,
const uint32 t & value) : void;

Transfers a value. The export_id parameter must be set to O in this context.

2.6 AMBAPVValueé4 protocol

Defined in $PVLIB_HOME/LISA/AMBAPVValue64Protocol.lisa.

About AMBAPVValueé4 protocol
This protocol models propagation of 64-bit integer values between components.

Strictly speaking this behavior is not covered by AMBAG, but is provided with the AMBA-PV
components.

AMBAPVValue64 provides the following behaviors:

set_state()

slave behavior set state(int export id,
const uint64 t & value) : void;

Transfers a value. The export_id parameter must be set to O in this context.

2.7 AMBAPVValueState protocol

Defined in $PVLIB HOME/LISA/AMBAPVValueProtocol.lisa.

About AMBAPVValueState protocol

This protocol permits propagation of 32-bit integer values between components and their retrieval
from slaves.
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Strictly speaking this behavior is not covered by AMBAS, but is provided with the AMBA-PV
components.

AMBAPVValueState provides the following behaviors:

get_state()

slave behavior get state(int export id,
tlm::tlm tag<uint32 t> * t) : uint32 t;

Retrieves a value. The export_id parameter must be set to O and the t parameter must be set to
NULL, in this context.

set_state()

slave behavior set state(int export id,
const uint32 t & value) : void;

Transfers a value. The export_id parameter must be set to O in this context.

2.8 AMBAPVValueState64 protocol

Defined in $PVLIB_HOME/LISA/AMBAPVValue64Protocol.lisa.

About AMBAPVValueState64 protocol

This protocol permits propagation of 64-bit integer values between components and their retrieval
from slaves.

Strictly speaking this behavior is not covered by AMBAG, but is provided with the AMBA-PV
components.

AMBAPVValueState64 provides the following behaviors:

get_state()
slave behavior get state(int export id,

tlm::tlm tag<uint64 t> * t) : uinté4d t;

Retrieves a value. The export_id parameter must be set to O, and the t parameter must be set to
NULL, in this context.

set_state()

slave behavior set state(int export id,
const uint64 t & value) : void;

Transfers a value. The export_id parameter must be set to O in this context.
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2.9 AsyncSignalCallback protocol

Defined in $PVLIB HOME/LISA/AsyncSignalCallbackProtocol.lisa.

About AsyncSignalCallback protocol

This protocol is used to get callbacks from the AsyncSignal component. The component
usually implements internal slave ports of this protocol and connects them to the
AsyncSignal.async callback master port.

AsyncSignalCallback provides the following behaviors:
signal ()
slave behavior signal() : void;
Called from the AsyncSignal component. Only ever called on the simulation thread.

This is called asynchronously after a non-simulation thread has called
AsyncSignal.async_control.signal().

2.10 AsyncSignalControl protocol
Defined in $PVLIB HOME/LISA/AsyncSignalControlProtocol.lisa.

About AsyncSignalControl protocol

Non-simulation threads use this protocol to cause events on the simulation thread through the
AsyncSignal component.

AsyncSignalControl provides the following behaviors:
signal ()
slave behavior signal () : void;
Cause event on the simulation thread. Usually called by non-simulation threads.

Calling this behavior causes the asyncsignal.async callback.signal () function to be called
asynchronously later. It is safe to call this function from any thread.

2.11 AudioControl protocol

Defined in $PVLIB HOME/LISA/AudioControlProtocol.lisa.

About AudioControl protocol
This protocol has get and release audio buffer behaviors.
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AudioControl provides the following behaviors:
getPVAudioBuffer ()

slave behavior getPVAudioBuffer (uint32 t depth) : PVAudioBuffer*;
Get an underlying host buffer for audio output.
releasePVAudioBuffer ()

slave behavior releasePVAudioBuffer (PVAudioBuffer* buf) : void;

Release an underlying host buffer.

2.12 CADIDisassemblerProtocol protocol
Defined in $PVLIB HOME/LISA/CADIDisassemblerProtocol.lisa.

About CADIDisassemblerProtocol protocol
To support disassembly, implement all of these functions. None of them is optional.

These functions are in a different port, of type CADIDisassemblerProtocol. They can have any
name and only need to be implemented to expose disassembly in the debugger. The functionality
of this port is then exposed by capIProtocol: :CADIGetDisassembler ().

See CADIProtocol protocol for information on how to use this port and capibpisassemblerAdapter.
CADIDisassemblerProtocol provides the following behaviors:

GetAddressForSourceReference ()
slave behavior GetAddressForSourceReference (const char *sourceFile, uint32 t

sourceline, eslapi::CADIAddr t &address) : eslapi::CADIDisassemblerStatus;

Get the first address for the given source line and file.

GetCurrentMode ()

slave behavior GetCurrentMode () : uint32 t;

Get the most suitable mode of disassembly, based on the current state of the variables of the
component.

If modes are not supported by this target, return O. If modes are supported, return 0 < x <=
GetModeCount ().

GetDisassembly ()

slave behavior GetDisassembly(eslapi::CADIDisassemblerCB *callback ,
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const eslapi::CADIAddr t &address,

eslapi::CADIAddr t &nextAddr,

const uint32 t mode,

uint32 t desiredCount)
eslapi::CADIDisassemblerStatus;

The main disassembler function for standard type disassembly.

The component must call ca11back_ for all disassembler lines for the specified address and
desiredCount, and must finally set nextaddr to the next disassembled address at that point after
the requested block.

GetInstructionType ()

slave behavior GetInstructionType (const eslapi::CADIAddr t
&address, eslapi::CADIDisassemblerInstructionType &insn type)
eslapi::CADIDisassemblerStatus;

Query if an instruction is a call instruction.

Components must set insn_type = eslapi::CADI DISASSEMBLER INSTRUCTION TYPE NOCALL and
return eslapi::CADI DISASSEMBLER STATUS OK.

GetModeCount ()

slave behavior GetModeCount () : uint32 t;

Return the number of supported disassembler modes. At least one mode must be returned

GetModeNames ()

slave behavior GetModeNames (eslapi::CADIDisassemblerCB *callback ) : void;

Query the names of all supported modes.

Triggers callbacks to cabIDisassemblerCB: :ReceiveModeName (), once for every mode. A
component that only supports one mode calls, for example, cal1back ->ReceiveModeName (0,
"Normal™); only once. This is similar for multiple modes with different names and Ids.
GetSourceReferenceForAddress ()

slave behavior GetSourceReferenceForAddress (eslapi::CADIDisassemblerCB *callback ,

const eslapi::CADIAddr t &address) : eslapi::CADIDisassemblerStatus;

Retrieves source-level information. Triggers a call of

CADIDisassemblerCB: :ReceiveSourceReference ().

GetType ()

slave behavior GetType() : eslapi::CADIDisassemblerType;
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Distinguish between different types of disassembly. Components must always return
eslapi:: CADI_DI SAS SEMBLER_TYPE_STANDARD.

2.13 CADIProtocol protocol

Defined in $PVLIB HOME/LISA/CADIProtocol.lisa.

About CADIProtocol protocol
This protocol supports debugging.

By default, LISA components do not support breakpoints. To add breakpoint support:
» Define an internal slave port of this type, whose name must be cadi port

e Implement all of the following functions:

optional slave behavior CADIBptGetList (uint32 t, uint32 t, uint32 t *,
eslapi::CADIBptDescription t *):eslapi::CADIReturn t;

optional slave behavior CADIBptRead (eslapi::CADIBptNumber t,
eslapi::CADIBptRequest t *):eslapi::CADIReturn t;

optional slave behavior CADIBptSet (eslapi::CADIBptRequest t *,
eslapi::CADIBptNumber t *):eslapi::CADIReturn t;

optional slave behavior

CADIBptClear (eslapi: :CADIBptNumber t):eslapi::CADIReturn t;

optional slave behavior CADIBptConfigure (eslapi::CADIBptNumber t,
eslapi::CADIBptConfigure t):eslapi::CADIReturn t;

optional slave behavior CADIModifyTargetFeatures (eslapi::CADITargetFeatures t
*) :eslapi::CADIReturn t;

In addition to implementing these functions, when an enabled breakpoint is hit, the component
must:

e Call simBreakpointHit (bptNumber) for each breakpoint that was hit (one or more, usually just
one).

o Call simHalt () once, after all simBreakpointHit () calls. The simHalt () call must be the last call
in the sequence.

CADIProtocol provides the following behaviors:

CADIBptClear ()

optional slave behavior CADIBptClear (eslapi::CADIBptNumber t)
eslapi::CADIReturn t;

Clear the breakpoint specified by capTBptNumber t.

CADIBptConfigure ()
optional slave behavior CADIBptConfigure (eslapi::CADIBptNumber t,
eslapi::CADIBptConfigure t) : eslapi::CADIReturn t;

Re-configure an existing breakpoint.
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CADIBptGetList()
optional slave behavior CADIBptGetList (uint32 t, uint32 t, uint32 t *,
eslapi::CADIBptDescription t *) : eslapi::CADIReturn t;

Provides a list of current breakpoints. The component must maintain and keep track of all existing
breakpoints.
CADIBptRead ()

optional slave behavior CADIBptRead (eslapi::CADIBptNumber t,

eslapi::CADIBptRequest t *) : eslapi::CADIReturn t;

Provides a capIBptRequest t object for the breakpoint with number capTBptNumber t

CADIBptSet ()

optional slave behavior CADIBptSet (eslapi::CADIBptRequest t *,
eslapi::CADIBptNumber t *) : eslapi::CADIReturn t;

Create a new breakpoint. The breakpoint number is returned.

CADIExecSingleStep ()

optional slave behavior CADIExecSingleStep(uint32 t instructionCount, int8 t
stepCycle, int8 t stepOver) : eslapi::CADIReturn t;

Single stepping needs support from the individual model. Run and stop are always handled globally.
This behavior implements instruction stepping. It must set up an internal state that stops the
simulation when the requested number of instructions is executed completely, exactly like a
breakpoint. It must call simrun () from within capiExecsinglestep () after setting up this stepping
state, and later it must call sim#alt () when the execution of the required number of instructions
finishes.

CADIGetCycleCount ()

optional slave behavior CADIGetCycleCount (uint64 t &instructionCount, bool
systemCycles) : eslapi::CADIReturn t;

Get cycle count. By implementing this function, the component can enable the cycle count display.

7 Fast Models systems are not cycle accurate, so you usually only implement an
instruction counter, if at all.
Note
CADIGetDisassembler ()
optional slave behavior CADIGetDisassembler () : eslapi::CADIDisassembler*;
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To provide disassembly, a component must implement the capiGetbisassembler () behavior
and return a cabpipisassembler interface implementation. This automatically follows the

CADI: :CADIGetDisassembler () and the CADI::ObtainInterface ("eslapi.CADIDisassembler2")
functions.

To do this, instantiate a capIDisassemblerAdapter Object in behavior init () and return its address
in the cabpiGetbisassembler () function. This object must point to an internal slave port that
inuﬂernentsthe CADIDisassemblerProtocol,prOtOCOL

Skeleton code for implementing disassembly:

component FOO

{ behavior init ()
{ disassemblerAdapter = new

CADIDisassemblerAdapter (disassPort.getAbstractInterface()) ;
: /..

internal slave port <CADIProtocol> cadi port
{
slave behavior CADIGetDisassembler () :eslapi::CADIDisassembler*

{

}
//

return disassemblerAdapter;

}

internal slave port<CADIDisassemblerProtocol> disassPort

{
//
}

CADIGetInstructionCount ()

optional slave behavior CADIGetInstructionCount (uint64 t &instructionCount)
eslapi::CADIReturn t;

Get the instruction count. By implementing this function, the component can enable the instruction
count display.

CADIModifyTargetFeatures ()

optional slave behavior CADIModifyTargetFeatures(eslapi::CADITargetFeatures t *)
eslapi::CADIReturn t;

Allows you to override the default capTiTargetFeatures t that System Generator provides for this
component just before it is returned to the debugger.

Note that this method is not part of the CADI specification.

Specifically, a component that wants to support any kind of breakpoint must override the
handledBreakpoints and anreakpointsAvailable‘ﬁekﬁBOfCADITargetFeaturesit.

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 68 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Protocols

For example, to support virtually infinite code and register breakpoints:
targetFeatures->handledBreakpoints = CADI TARGET FEATURE BPT PROGRAM |
CADI_TARGET FEATURE BPT REGISTER;

targetFeatures->nrBreakpointsAvailable = Ox7fffffff;

callbackModeChange ()

optional slave behavior callbackModeChange (uint32 t newMode, eslapi::CADIBptNumber t
bptNumber) : void;

Forwards all modechange () callbacks to the target component. The target should generally ignore all
of these except when implementing capIiExecSingleStep ().

This function is for debugging purposes only. Do not implement it. The function must not alter the
state of any component in any way.

2.14 CCI500_AddressDecoderProtocol protocol

Defined in $PVLIB HOME/LISA/CCI500 AddressDecoderProtocol.lisa.

About CCI500_AddressDecoderProtocol

CCI-5x0 allows a customer-supplied decode policy to route transactions across the downstream
ports of the interconnect. This can be done by connecting a valid address decoder to the
address_decoder port on the CCI-5x0.

This protocol is used for address decoder ports in both CCI500 and CCI550.

decode by 4KiB addr is the main behavior that needs to be implemented which the CCI-5x0
model uses to figure out the downstream port that a transaction needs to be routed to.

If you wish to abort a transaction then return pvBUSMAPPER ABORT tO decode by 4KiB addr.

Limitations

e Inthe RTL, the customer can stripe across several ports at a granularity less than 4 KiB in order
to load balance across a memory controller’s ports (or multiple memory controllers).

e Inthe model, we do not support sub-4KiB decode/striping. This is not anticipated to be a
problem as there is little point in striping to modelled memory controllers.

e Inthe RTL, it is a requirement that the decode be static after reset. However, in the model then
you can change it any time up until the first transaction, after that point then you must keep
the decode static until the next reset.

e The decode may depend on upstream port index_only to the extent that a particular
upstream port index_ might not be allowed to communicate with a particular downstream
port. However, having an address map that depends on the upstream port index  will mostly
likely produce coherency issues.
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CCI500 AddressDecoderProtocol provides the following behaviors:

configuration ()
optional slave behavior configuration (const CCI5x0 AddressDecoderConfigurationé&)

void;

If the slave implements this then the configuration will be told to the address decoder at reset time.

This is useful if the configuration of the system can be changed at init time and can avoid
replicating the parameters from the CCI-5x0 to the decoder.

decode by 4KiB_ addr()

slave behavior decode by 4KiB addr ( unsigned upstream port index ,
bool is read or cmo ,
uint64 t address ,
bool ns_ ) : unsigned;

\J

/ The implementation of this must not cause any thread switch during its execution.

Note

get_squash_record()

optional slave behavior get squash record( unsigned downstream port index ,
unsigned* out lsb bitpos ,
unsigned*

out number of bits to squash ) : void;

This is used to get the output address transformation to make on the specified
downstream port index . [he implementation will read all the squash records for each of the
downstream ports the first time it receives a transaction.

/" addrlout_Isb_bitpos_ + out_number_of bits_to_squash_: out_Isb_bitpos_] /!”

will be sliced out of any address going to the specified port.

If you do not wish to perform any slicing return O for out number of bits to squash

reset ()

optional slave behavior reset () : void;

This is called when CCI-500 is reset.
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2.15 CCliInterconnectControl protocol

Defined in $PVLIB HOME/LISA/PVCache.lisa.

About CClInterconnectControl
Internal only. Used only for the CCI400 model The CClIRegisters component uses it to grab the

control interface from the CClinterconnect component. The control interface allows us to read/
write various configuration options that the determine where snoops should be sent etc.
CCIInterconnectControl provides the following behaviors:

getControlIf ()

slave behavior getControlIf() : CCIInterconnect::control if*;

Get CClInterconnect control if pointer.

2.16 ClockRateControl protocol

Defined in $PVLIB HOME/LISA/ClockRateControlProtocol.lisa.

About ClockRateControl protocol
Allow systems to dynamically modify the multiply/divide ratio of a ClockDivider component.

If a ClockDivider’s ratio is changed, the frequency of its c1x out signal is immediately recalculated,
along with any clocks derived from that signal.

Any active ClockTimers will automatically compute the number of ticks elapsed so far at the old
clock rate, and continue counting down at the new rate. This may introduce a slight rounding error
of a fraction of a tick.

ClockRateControl provides the following behaviors:

set ()

peer behavior set (uint32 t mul, uint32 t div) : void;

Set clock rate using 32-bit values. The new clock rate = mul / div.

set64 ()

peer behavior set64 (uint64 t mul, uint64 t div) : void;

Set clock rate using 64-bit values. The new clock rate = mul / div.
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2.17 ClockSignal protocol
Defined in $PVLIB HOME/LISA/ClockSignalProtocol.lisa.

About ClockSignal protocol

A ClockSignal port represents a timebase of a given frequency. This is an opaqgue port type. It
contains no user-accessible behavior.

ClockSignal output ports are provided on the following library components:

MasterClock
Produces a clock signal at a base clock rate, which can nominally be considered to be 1Hz.

ClockDivider

Can be used to take an input ClockSignal from a MasterClock or from another ClockDivider
and generate an output that is related to the input signal by a given ratio.

ClockSignals can be used as input to CpuComponents, to define the core clock rate. They can also
be used to drive the clock port of a clockTimer component, which can be used to generate events
in the scheduler.

7 A ClockSignal does not actually define a fixed square-wave signal. It merely defines
a frequency that can be used by counter timers.

Note

Here is an example system using ClockSignals:

composition ({
masterclock : MasterClock;
div 24MHz : ClockDivider(div = 1, mul = 24000000) ;
timer : ClockTimer;

}

master port<TimerControl> timer control;

slave port<TimerCallback> timer callback {

behavior signal() : uint32 t {
// handle timed event here
//

return 10; // reschedule in 10 ticks of input clock.
}
}
behavior start timer() {
timer control.set(10); // start timer counting 10 ticks.
}
connection {
masterclock.clk out => div_ 24MHz.clk in;
div 24MHz.clk out => timer.clk in;
self.timer control => timer.timer control;
timer.timer callback => self.timer callback;

}

Clocksignal provides the following behaviors:
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currentTicks ()

peer behavior currentTicks () : uint64 t;

Private internal method used between Scheduler components.

getClock ()

peer behavior getClock() : sg::FrequencySource*;

Private internal method used between Scheduler components.

rateInHz ()

peer behavior rateInHz () : double;

Private internal method used between Scheduler components.

setClock ()

peer behavior setClock(sg::FrequencySource*) : void;

Private internal method used between Scheduler components.

2.18 CompoundPortLisa protocol
Defined in $PVLIB_HOME/LISA/CompoundPort.lisa.
compoundPortLisa provides the following behaviors

connectFromExternalSlavePort ()

slave behavior connectFromExternalSlavePort (const std::string & name,

connectToExternalMasterPort ()

slave behavior connectToExternalMasterPort (const std::string
sg::Port *)

disconnectFromExternalSlavePort ()

slave behavior disconnectFromExternalSlavePort (const std::string
sg::Port *)

disconnectToExternalMasterPort ()

slave behavior disconnectToExternalMasterPort (const std::string
sg::Port *)
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2.19 CoprocBusProtocol protocol

Defined in $PVLIB_HOME/LISA/CoprocBusProtocol.lisa.

About CoprocBusProtocol protocol

This protocol connects a coprocessor implementation with a CPU component, for instance
ARMCortexM33CT.

A coprocessor must derive from the coprocessor callback interface, coprocessor. It can implement
the CDP, MCR, MRC, STC, LDC, MCRR, and MRRC instructions.

A coprocessor must be registered with a specific coprocessor number, by calling the
addCoprocessor () method. You can only register an external coprocessor that is not already
present in the CPU. If no coprocessor has been registered with the coprocessor number encoded in
an instruction, the CPU raises a NOCP fault.

To register coprocessor instruction implementations with the CPU, you must initialize the function
pointers. For example, the following code passes the function pointers to the Coprocessor
constructor. This code was taken from the $PvL.TB HOME/examples/LISA/FVP Coproc Demo/
example.

Registering a coprocessor

class TestValCoprocessor : public Coprocessor
{
public:
protocol CoprocBusProtocol * coproc bus;
uint32 t coproc number;
uint32 t cp reg[2] [NUM CP REG] = {{0}}; // [0][NUM CP_REG] --> Secure, [1]
[NUM CP REG] --> Non-Secure
" TestValCoprocessor ()
: Coprocessor (this, test CDP, nullptr, test MCR, nullptr, test MRC, nullptr,
test LDC, nullptr, test STC, nullptr, test MCRR, nullptr, test MRRC, nullptr)
, coproc bus (nullptr)
, coproc_number (0)

'};

PARAMETER { description ("coprocessors number"), type(uint32 t), default(0x2),
min (0x0), max(16) } coprocessor number; // CP num
TestValCoprocessor test cp;

}

behaviour init

{
if (coproc bus.addCoprocessor.implemented())
{

coproc bus.addCoprocessor (&test cp, coprocessor number) ;

}
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Coprocessor callback functions
A coprocessor can implement callback functions with these signatures.

Each function returns a CoprocState value to indicate the new transaction state of the coprocessor.

CDP ()
Perform a coprocessor data processing operation.

CoprocState CDP(void* context, uint32 t inst)
Parameters:

context
Context that was registered with the coprocessor interface.

inst
The coprocessor instruction being executed.

MCR ()
Perform a move to coprocessor register operation.

CoprocState MCR(void* context, uint32 t inst, uint32 t data)
Parameters:

context
Context that was registered with the coprocessor interface.

inst
The coprocessor instruction being executed.

data
Register contents.

MRC ()
Perform a move from coprocessor register operation.

CoprocState MRC(void* context, uint32 t inst, uint32 t* data)
Parameters:
context

Context that was registered with the coprocessor interface.

inst
The coprocessor instruction being executed.

data
Pointer to word to fill with coprocessor register contents.

LDC ()
Perform a load coprocessor register from memory operation.

CoprocState LDC(void* context, uint32 t inst, uint32 t data, CoprocState state)
Parameters:
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context
Context that was registered with the coprocessor interface.

inst
The coprocessor instruction being executed.

data
Contents of current memory location to load into register.

state
Current state in a sequence of transactions.

STC ()
Perform a store coprocessor register to memory operation.

CoprocState STC(void* context, uint32 t inst, uint32 t data, CoprocState state)
Parameters:

context

Context that was registered with the coprocessor interface.
inst

The coprocessor instruction being executed.

data
Pointer to word to fill with coprocessor register contents to be transferred to memory.

state
Current state in a sequence of transactions.

MCRR ()
Perform a move to two coprocessor registers operation.

CoprocState MCRR(void* context, uint32 t inst, uint32 t datal, uint32 t data2)
Parameters:

context
Context that was registered with the coprocessor interface.

inst
The coprocessor instruction being executed.

datal
First data word to load to a coprocessor register.

data2
Second data word to load to a coprocessor register.

MRRC ()
Perform a move from two coprocessor registers operation.

CoprocState MRRC(void* context, uint32 t inst, uint32 t* datal, uint32 t* data2)
Parameters:
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context
Context that was registered with the coprocessor interface.
inst
The coprocessor instruction being executed.
datal
Pointer to first word to fill with coprocessor register contents.
data2
Pointer to second word to fill with coprocessor register contents.

CoprocState values

A CoprocState enum value is returned by coprocessor callback functions to indicate the new
transaction state of the coprocessor. It is also used as a parameter for LDC and STC callback
functions.

Value State label Description

0 CoprocOk Complete/Ok.

CoprocUndef |Undefined operation.
CoprocAbort |Data abort.

1
2
4 CoprocFirst | A parameter value for LDC and STC callback functions to indicate that this is the first data transfer in a sequence.
5

CoprocNext | A parameter value for LDC and STC callback functions to indicate that this is a subsequent data transfer in a
sequence.

12 CoprocNop  |Treat as a NOP.

CoprocBusProtocol provides the following behaviors:

accessIsNonSecure ()

peer behavior accessIsNonSecure (void) : bool;

Checks the security state of the CPU, either true for non-secure, or false for secure.

accessIsPriv ()

peer behavior accessIsPriv(void) : bool;

Checks whether the CPU state is privileged (true) or unprivileged (false).

addCoprocessor ()

peer behavior addCoprocessor (Coprocessor*, int num) : void;

Registers the coprocessor with the CPU. num identifies which coprocessor to register it as.

removeCoprocessor ()
peer behavior removeCoprocessor (Coprocessor*, int num) : void;
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Unregisters the coprocessor from the CPU.

2.20 Counterinterface protocol

Defined in $PVLIB_HOME/LISA/CounterInterface.lisa.

About Counterlnterface protocol

Counter Interface protocol for communicating between counter interfaces and SoC-level memory
mapped counter implementations.

CounterInterface provides the following behaviors:

eventUpdate ()

slave behavior eventUpdate() : void;

Callback into event clients. May be called at any time. It is the client’s responsibility to interrogate
the physical counter to determine if its event should have been fired.

getCounterValue ()

master behavior getCounterValue() : uint64 t;

Get the absolute value of the physical timer.

requestEventUpdate ()

master behavior requestEventUpdate (uinté64 t at) : void;

Request an eventUpdate at a particular time.
requestSignalUpdate ()

master behavior requestSignalUpdate (uint64 t at) : void;
Request a signalUpdate at a particular time.
setEnabled()

slave behavior setEnabled(bool bool 0) : void;
Communicate to the client if the counter module is enabled or not.

signalUpdate ()

slave behavior signalUpdate () : void;

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 78 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Protocols

Callback into counter clients. May be called at any time. It is the client’s responsibility to interrogate
the physical counter to determine if its timers should be signaled in response to the callback.

2.21 DVMMessage protocol

Defined in $PVLIB_HOME/LISA/DVMProtocol.lisa
DVMMessage provides the following behaviors:
send ()

slave behavior send(DVM::Message*) : DVM::error response t;

Send DVM message.

2.22 EventBus protocol
Defined in $PVLIB_HOME/LISA/EventBus.lisa.
EventBus provides the following behaviors:

publishEventSource ()

peer behavior publishEventSource (uint32 t index, sg::EventSourceBase *src) : void;

2.23 Feature protocol
Defined in $PVLIB HOME/LISA/Feature.lisa.
Feature provides the following behaviors:
setFeature ()
slave behavior setFeature (const char *featureName, const char *valueStr) : bool;
Set feature featureName t0O valuestr.

The encoding of valuestr is specific for each feature, but:
e For boolean features, use 0/1.

o Forinteger features, accept any base in C syntax, for example: 256, 0x100, 0400.
Returns true on success, false on error or if the feature is not supported.
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2.24 FlashLoaderPort protocol

Defined in $PVLIB HOME/LISA/FlashLoaderPort.lisa.

About FlashLoaderPort

This protocol initializes the flash contents at model startup and saves flash contents to a file when
the model terminates.

FlashLoaderPort provides the following behaviors:
loadFlashFile ()
slave behavior loadFlashFile (flash loader::FlashLoader *loader) : uint32 t;
Initiate loading of the flash contents.
saveFlashFile ()

slave behavior saveFlashFile(flash loader::FlashLoader *loader) : uint32 t;

Save the flash contents to a file.

2.25 FrameTracingProtocol protocol

Defined in $PVLIB HOME/LISA/FrameTracingProtocol.lisa.

About FrameTracingProtocol protocol
Port type used to connect to a FramelracingComponent.

FrameTracingProtocol provides the following behaviors:

beginFrame ()

slave behavior beginFrame (uint32 t width, uint32 t height, uint32 t bpp) : uint8 t*;

Request a memory buffer from the downstream FrameTracingComponent to write a frame. The
returned buffer should be large enough to store width * height pixels of bpp bits each. The minimal
expected returned buffer size is width * height * ((bpp + 7) / 8) bytes. A call to this method should
be followed by a call to endFrame ().

endFrame (), this method returns a null pointer. If so, no data should be written there
Note and there is no need to call endFrame ().

. In case of an error, for example repeatedly calling beginFrame () before the matching
/ |
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endFrame ()

slave behavior endFrame () : void;

Notify the downstream FrameTracingComponent that the buffer provided by beginFrame () is now
blitted with a frame and can be processed.

2.26 GICv3Comms protocol

Defined in $PVLIB HOME/LISA/GICv3Comms.lisa.

About GICv3Comms protocol
Link for internal communications between GICv3 components.

The master is towards the top level, the slave is towards the CPU interface.
GIcv3comms provides the following behaviors:
sendTowardsCPU ()
slave behavior sendTowardsCPU (uint8 t len, const uint8 t* data) : void;
Sends byte stream towards the core.
sendTowardsTopLevel ()
master behavior sendTowardsTopLevel (uint8 t len, const uint8 t* data) : void;
Sends byte stream from the core.

setAXIMasterID ()

master behavior setAXIMasterID(uint32 t master id) : void;

Sets the MasterlD associated with the stream from the core.

2.27 GUIPollCallback protocol

Defined in $PVLIB HOME/LISA/GUIPollCallbackPort.lisa.

About GUIPollCallback protocol

Callback signal generated by a GUIPoll component. It allows a Visualisation component to continue
to poll the GUI's event queue while the simulation is paused.

See the [GUIPoll] component for advice about using this protocol.
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GUIPollCallback provides the following behaviors:

gui_callback ()

slave behavior gui callback() : void;

Client callback invocation, called at a period configured by the GUIPoll component.

/ | This callback should only be used for updating a visualisation GUI. It should never

be used for simulation events. See [GUIPoll] for more information.
Note

2.28 1CS307Configuration protocol

Defined in $PVLIB HOME/LISA/ICS307ConfigurationPort.lisa.

About ICS307Configuration protocol

This protocol sets the divider ratio of an ICS307 component at runtime. The output clock rate
alters accordingly and any dependent components react to the clock rate change according to their
defined behavior.

I1Cs307Configuration provides the following behaviors:

setConfiguration ()

peer behavior setConfiguration(uint32 t vdw, uint32 t rdw, uint32 t od) : void;

Set the parameters for deriving the clock divider ratio.
vdw

Range: 0-255.
rdw

Range: 0-255.

od
Range: O-7.

2.29 InstructionCount protocol

Defined in $PVLIB HOME/LISA/InstructionCountProtocol.lisa.

InstructionCount provides the following behaviors:
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getRunState ()

master behavior getRunState() : uint32 t;

Obtain the power/run status of the processor.

Value State label Description
0 UNKNOWN Run status unknown, that is, simulation has not started
1 RUNNING Processor running, is not idle and is executing instructions
2 HALTED External halt signal asserted
3 STANDBY WFE Last instruction executed was WFE and standby mode has been entered
4 STANDBY_ WFI Last instruction executed was WFI and standby mode has been entered
5 IN_RESET External reset signal asserted
6 DORMANT Partial processor power down
7 SHUTDOWN Complete processor power down

getValue ()

master behavior getValue() : uint64 t;

Obtain the number of instructions executed by the processor.

2.30 KeyboardStatus protocol

Defined in $PVLIB_HOME/LISA/KeyboardStatusProtocol.lisa.

About KeyboardStatus protocol
This protocol passes keyboard events to a component such as the PS2Keyboard component.

Events are only sent when the visualization window is in focus. Keyboard combinations that are
filtered by the host OS such as Ctrl+Alt+Del are not detected by the visualization.

See $PVLIB HOME/include/components/KeyCode.h for a list of ATKeyCode values.
Keyboardstatus provides the following behaviors:
keyDown ()

slave behavior keyDown (ATKeyCode code) : void;

Sent when a key on the host keyboard is pressed.

keyUp ()

slave behavior keyUp (ATKeyCode code) : void;
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Sent when a key on the host keyboard is released.

2.31 LCD protocol

Defined in $PVLIB HOME/LISA/LCDPort.lisa.

About LCD protocol

This Visualisation Library signaling protocol provides the interface between an LCD controller
peripheral, for example the PL110, and a visualization component. This permits the LCD controller
to render the framebuffer contents into a region of the visualization GUI.

LISA visualization components can provide any number of LCD ports. The implementations of
these behaviors can delegate the calls to appropriate methods on the VisRenderRegion class.

L.cp provides the following behaviors:

lock()

slave behavior lock() : const VisRasterLayout¥*;

Lock the raster region, ready for rendering onto.

setPreferredLayout ()

slave behavior setPreferredlLayout (unsigned int width, unsigned int height, unsigned
int depth) : void;

Set the preferred pixel size and bitdepth of the LCD panel.

unlock ()

slave behavior unlock() : void;

Unlock the raster region, ready to update.

update ()

slave behavior update (int x, int y, unsigned int w, unsigned int h) : void;

Update part of the render region onto the screen.
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2.32 LCDLayoutInfo protocol

Defined in $PVLIB HOME/examples/LISA/Common/LISA/LCDLayoutInfoProtocol.lisa.

About LCDLayoutlInfo protocol
This protocol has the behavior setlLayoutinfo.

LCDLayoutInfo provides the following behaviors:
setLayoutInfo ()

slave behavior setLayoutInfo (int x, int y, uint32 t w, uint32 t h) : void;

Sets the width and height of the touchscreen.

2.33 MMC_Protocol protocol

Defined in $PVLIB HOME/LISA/MMC_ Protocol.lisa.

About MMC_Protocol

This protocol describes an abstract, untimed interface between an MMC controller and an MMC or
SD card.

The protocol contains methods that must be implemented by the master (controller) or by the slave
(card). This protocol is used by the reference PL180 MCl and MMC models. For further information
on the protocol implementation, see the source file $PvLIB HOME/LISA/MMC Protocol.lisa.

Use of this protocol assumes knowledge of the MultiMediaCard specification, available from the
MultiMediaCard Association.

MMC Protocol provides the following behaviors:

Rx ()

master behavior Rx(const uint8 t *block, uint32 t len) : bool;

Read behaviours, from the card to the controller.

After the controller has issued a block or multiple block read command, the card calls the
controller’s rx () method, with the first block. When the controller has consumed the block, that s,
when it is able to accept another block, it should inform the slave with an rx_rdy () call.

The slave might not provide a block immediately. It might wait until the controller is ready and
the simulated transfer rate limits have been satisfied. This is important to avoid swamping the
simulation with a large transfer at the expense of all other simulation activity.
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The master might signal that it was not able to accept the given block, by returning false from rx ().
This is effectively a protocol error, and the card may retransmit the block later, or fail.

Rx rdy ()
slave behavior Rx rdy(void) : void;
Tx ()
master behavior Tx(uint8 t *block, uint32 t len) : bool;

Write behaviours, from the controller to the card.

To minimize the number of times written data are copied, the following protocol is somewhat
counter-intuitive. The basic premise is that an MMC controller usually contains a small data FIFO,
which is filled either by the simulated CPU, or more frequently by DMA. The DMA typically occurs
word by word. An efficient approach is therefore to construct the controller such that it can write
directly into a buffer of stored card data.

When the write command is issued, the card calls the master with a pointer to the block that
needs to be written. The master can then fill the block, calling Tx_done () when the block has been
transferred. The card is again responsible for throttling to a simulated transfer rate, and will respond
at some time in the future by providing another block to be written by calling the controller’s Tx ()
function.

This approach has some drawbacks:

e Some timing and controller behavioral accuracy is sacrificed

e The controller might need to buffer data before a block is provided, if it cannot prevent data
coming into its FIFO.

Tx done ()
slave behavior Tx done(void) : void;
cmd ()
slave behavior cmd(mmc cmd t cmd, uint32 t arg, void *resp) : mmc _resp t;

The controller can send the slave a command, with an optional 32-bit argument.
The master must send in a void pointer to 128 bits of data.
The slave responds with a response type, and fills in up to 128 bits with data.

The master can check that the response type matches expectations, but this should not be
necessary.

CRC is not implemented and start/stop bits are unnecessary at this level.
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/ This behavior is not re-entrant by current design.
Note

cmd name ()

slave behavior cmd name (mmc cmd t cmd) : const char*;

The slave implements this behavior to return a string for a given command. This is not strictly part
of the MMC protocol.

2.34 MMU_400_BASE_IDENTIFY protocol

Defined in $PVLIB HOME/LISA/SMMU 400 BASE.lisa.
MMU 400 BASE_TIDENTIFY provides the following behaviors:

identify ()

slave behavior identify(
const pv::TransactionAttributes* attributes ,

bool is_read ,
unsigned* stream id ,
unsigned* ssd_or ssd index
) : void;

The way that the MMU-400 is configured to generate the stream1p and ssp_Tndex is complicated
and must be done by implementing this function. This knowledge is specific to the SoC and to the
devices generating the transactions and so it is not easily parameterisable.

2.35 MMU 400 _Internals protocol

Defined in $PVLIB_HOME/LISA/SMMU 400 BASE.lisa.

About MMU_400_Internals protocol

This protocol is for probing the internals of the MMU_400. It has no correspondence in hardware.
It is only intended for testing and informational purposes.

MMU 400 Internals provides the following behaviors:

getMMU 400 ()

slave behavior getMMU 400() : MMU 400::mmu 400 if*;
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2.36 MMU 500 _BASE_IDENTIFY protocol

Defined in $PVLIB HOME/LISA/SMMU 500 BASE.lisa.
MMU 500 BASE_IDENTIFY provides the following behaviors:

identify ()

slave behavior identify(
const pv::TransactionAttributes* attributes ,

bool is read ,
unsigned tbu number ,
unsigned* stream id ,
unsigned* ssd or ssd index
) : void;

The way that the MMU-500 is configured to generate the StreamID and SSD_Index or SSD is
complicated and must be done by implementing this function. This knowledge is specific to the
SoC and to the devices generating the transactions and so it is not easily parameterisable.

Note that the LACrO/r1 RTL encodes the TBU number into the bits [14:10] of the Streamld and
the SSD_Index, if being used. The bottom 10 bits are determined from the incoming transaction.
In the LACrO/r1 RTL, each TBU can have fewer than 10 bits of stream1d/ssp Index, in which case
they are zero-extended before being placed into bits[%:0].

The width of the TBU ID busses is invisible to the programmer and does not have an effect in the
model except that this identify () function must obey the SoC's configuration.

For LACrO/r1, the caller automatically puts the TBU number in the ids itself. The callee is also
allowed to do this, but the result is checked by an assert (), otherwise just leave these bits as zero.

For EAC, no such check is made and the platform must supply all 15 bits.

If you are supplying an SSD directly, and set the parameter use ssd determination table
to false so that SMMU_IDR1.SSDTP == O, then the constants generated by components/
SMMU.h:ssd_secure () and ssd non_secure () should be used to return the SSD in

*ssd or ssd index .

2.37 MMU 500 _Internals protocol

Defined in $PVLIB HOME/LISA/SMMU 500 BASE.lisa.

About MMU_500_Internals protocol

This protocol is for probing the internals of the MMU_500. It has no correspondence in hardware.
It is only intended for testing and informational purposes.

MMU 500 Internals provides the following behaviors:
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getMMU 500 ()

slave behavior getMMU 500() : MMU 500::mmu 500 if*;

2.38 MouseStatus protocol

Defined in $PVLIB HOME/LISA/MouseStatusProtocol.lisa.

About MouseStatus protocol

This protocol passes mouse movement and button events to another component such as the
PS2Mouse component.

Events are only sent when the visualization window is in focus.
MouseStatus provides the following behaviors:
mouseButton ()

slave behavior mouseButton (uint8 t button, bool down) : void;
This is sent when a button on the host mouse is pressed or released.

button indicates which button has been pressed or released and is typically O, 1, or 2 but can be
anything up to 7 depending on the OS and attached mouse.

down is true if a button is pressed and false if released.
mouseMove ()

slave behavior mouseMove (int dx, int dy) : void;

This is sent when the host mouse is moved. Mouse movement events are always relative.

2.39 PASSwitchControl protocol

Defined in $PVLIB_HOME/LISA/PASSwitch.lisa.

About PASSwitchControl protocol
Allow transactions from the RME world (realm/pas/secure/non_secure) to be routed separately.

Transactions for the RME PAS worlds are, by default, routed through the manager port
pvbus m[PAS-value], where pas-value iS:
0

Secure
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1
Non-secure
2
Root
3
Realm
The control port allows each PAS world to be one of the following:
» Routed to any of the four manager ports pvbus m[0]...pvbus m[3]
e lIgnored
e Aborted
PASSwitchControl provides the following behaviors:
routeAccessesForRmeWorlds ()
slave behavior routeAccessesForRmeWorlds (
pv::PASSwitch RouteOption route secure,
pv::PASSwitch RouteOption route non secure,
pv::PASSwitch RouteOption route root,
pv::PASSwitch RouteOption route realm,
pv::PASSwitch RouteOption route system agent,
pv::PASSwitch RouteOption route non secure protected) : void;

The arguments to the control port behavior routeaccessesForRmeworlds () select how the chosen
transactions are routed. They can have the following values:

PORT_IGNORE

Transactions are ignored. Reads return O.
PORT_ABORT

Cause transactions to generate an abort.
PORT_O

Route transactions to pvbus m[0].
PORT_1

Route transactions to pvbus m[1].
PORT_2

Route transactions to pvbus m[2].
PORT_3

Route transactions to pvbus m[3].
PORT_4

Route transactions to pvbus m[4].
PORT_5

Route transactions to pvbus m[5].
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Initial routing is configured using these PASSwitch parameters:
® secure port index

® non_secure port index

® root port index

® realm port index

Both default and explicit parameter values are overridden by runtime calls to
routeAccessesForRmeWorlds () on the control port.

2.40 PCIDevice2ClientProtocol protocol

Defined in $PVLIB HOME/LISA/PCIDevice2ClientProtocol.lisa.

About PCIDevice2ClientProtocol protocol
This is a private protocol between PClDevice and its wrapped client device.

PCIDevice2ClientProtocol provides the following behaviors:
check if msix is enabled()

optional master behavior check if msix is enabled() : bool;

A request from the client device to know whether MSI-X interrupt generation capability is enabled
for the endpoint.
generate MSI X()

master behavior generate MSI X(
unsigned vector index ,
) : int;

A request from the client device to map an MSI vector address to an address and data. Returns
false if no MSI should be generated.

Return values:

-1

Abort
0

Suppressed
1

OK
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get PRI client_interface()
slave behavior get PRI client interface() : pcie client device pri if*;

If the device has PRI capability, it can adjust how the ATC makes PRI requests by implementing this
interface.

get transaction monitor control if ()
optional master behavior get transaction monitor control if (

pcie::pcie transaction monitor client if* client if
) : pcie::pcie transaction monitor control if*;

A protocol which a client device can use to get the transaction monitor control interface
implemented by the endpoint. The client device does this by requesting the interface using

get transaction monitor control if (). While requesting, the client device can pass a pointer to
its own interface, which then provides an interface from the endpoint to the client.

identify ()

optional slave behavior identify(const pv::RemapRequesté& req , uint32 t*
substreamid ) : void;

If the client can produce substreamids, it must use this behavior to fill substreamid . If no
substreamid is present on the request represented by req then it should be assigned to ~ou.

log error()

optional master behavior log error(
pcie service::ErrorMessage: :ErrorCode t error code ,
pcie service::pcie aer error type t error type ) : void;

A request to log a client device error with a specific error message.

2.41 PCIleATC_get_if protocol

Defined in $PVLIB HOME/LISA/PCIeATC.lisa
PCTeATC get if provides the following behaviors:

get if()

slave behavior get if () : pcie atc if*;
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2.42 PChannel protocol

Defined in $PVLIB HOME/LISA/PChannelProtocol.lisa.

About PChannel protocol
Communicates power state changes between a power controller and a device.

You can use PChannels to replace sTanpDBYWFI and STANDBYWFE Signaling.

For example, using STANDBYWEFI Of STANDBYWFE:
e Core drives STANDBYWFI signal HIGH.

e Power controller performs logic x.

Equivalent behavior using PChannels:

e Core calls pactive (OFF).

e Power controller calls prequest (orF) to change the core to OFF.
e Power controller performs logic x.

e To wake up the core, the power controller calls prequest (oN).

Examples
o Fora LISA+ example that uses PChannel, see $pPvLIB HOME/examples/LISA/VP PChannel/.

e For a SystemC example that uses PChannel, see $PVLIB HOME/examples/SystemCExport/
EVS Components/EVS PChannel/.

PChannel provides the following behaviors:

pactive ()

master behavior pactive (uint32 t pstate) : void;

This master behavior is implemented by a power controller. A device calls this method to
give a hint to the power controller that it can change to a particular power state. A power
controller can then take appropriate action, typically communicating with the device by calling

device.prequest (new _power state).

The power state is type uint32 t because it is the responsibility of the system using PChannels
to enumerate the power states that it supports. For example, Armv8-A cores use the following
enumeration for power states:

enum { OFF = 0,
OFF_EMU,
MEM RET,
MEM_RET EMU,
LOGIC_RET,
FULL RET,
MEM_OFF,
FUNC_RET,
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ON,
WARM RST,
DBG_RECOV }

prequest ()

slave behavior prequest (uint32 t pstate) : sg::PChannel::presp t;

This slave behavior is implemented by a device, for instance a core. A power controller typically
calls this method and checks for the response from the device, which can either be accepT or pEny.

The sg::PChannel: :presp t enumeration provides two values, accept and peny. It is returned by
the prequest () method, depending on the state requested and the current state of the core.

2.43 PLO80_DMAC_DmaPortProtocol protocol

Defined in $PVLIB HOME/LISA/PL080 DMAC DmaPortProtocol.lisa.

About PLO80_DMAC_DmaPortProtocol protocol

The DmaPortProtocol is used to communicate handshake signals between the PLOSO_DMAC
controller and other peripherals in the system.

Depending on the PLO80_DMAC configuration, the progo_rEs crr signal might not be used.
PL080 DMAC DmaPortProtocol provides the following behaviors:
request ()

slave behavior request (uint32 t request) : void;

Passes requests from a peripheral to the DMA controller. The request is a bitfield with the low
four bits defined. The request is level-sensitive and latched internally by the DMA controller. It is
sampled and interpreted in a manner dependent on the target channel and configured flow control.
It can have one of the following values:

1

PLO80 REQ BURST. Burst transfer request.
2

PL080 REQ SINGLE. Single transfer request.
4

PL080 REQ LBURST. Last burst request.
8

PL080 REQ LSINGLE. Last single request.
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Passes responses from the DMA controller to the peripherals. The response is a bitfield with the

low two bits defined. It is transient rather than level-sensitive:

1
PL080 RES TC. lerminal count response.

PL080 RES CLR. Clear request response.

2.44 PL330CpploLISA protocol

Defined in $PVLIB HOME/LISA/PL330 DMAC.lisa.
PL330CppToLISA provides the following behaviors:

cancel wakeup_ timer ()

peer behavior cancel wakeup timer () : void;

message_printer ()

peer behavior message printer( uint32 t type , std::string text )

update_abort ()

peer behavior update abort( bool state ) : void;

update_irq()

peer behavior update irqg( unsigned index, bool state )

wakeup in ticks()

peer behavior wakeup in ticks( unsigned ticks )

2.45 PL330_DMAC_DmaPortProtocol protocol

Defined in $PVLIB HOME/LISA/PL330 DMAC DmaPortProtocol.lisa.

About PL330_DMAC_DmaPortProtocol protocol

: void;

The DmaPortProtocol is used to communicate handshake signals between the PL330_DMAC

controller and other peripherals in the system.
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Depending on the PL330_DMAC configuration, the PL330_RES_CLR signal may not be used.

PL330 DMAC DmaPortProtocol provides the following behaviors:

request ()

slave behavior request (uint32 t request) : void;

Requests from the external peripheral to the DMA controller. These are level-sensitive and are
sampled by the DMA controller at specific points during the handshake. See the PL330_DMAC lisa
implementation for more details.

response ()

master behavior response(uint32 t response) : void;

Responses from the DMA controller to the external component. These are transient.

2.46 PMUEvent protocol

Defined in $PVLIB HOME/LISA/CCIRegisters.lisa.
PMUEvent provides the following behaviors:
fire()

peer behavior fire() : void;

Trigger a PMU event.

2.47 PS2Data protocol

Defined in $PVLIB HOME/LISA/PS2DataProtocol.lisa.

About PS2Data protocol

This protocol is for communication between the Keyboard/Mouse Interface (KMI) and a PS/2-like
device.

For efficiency, the interface is a parallel byte interface rather than a serial clock/data interface.
ps2Data provides the following behaviors:

getData ()

slave behavior getData () : uint8 t;
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Used by the PS/2 device to get command data from the KMI.

putData()

slave behavior putData (uint8 t data) : void;

Used by the PS/2 device to send device data to the KMI.

setClockData ()

master behavior setClockData (enum ps2clockdata state) : void;

Used by the KMI to simulate forcing the state of the data/clock lines, to indicate whether it:
e s able to receive data
e Wants to send a command

e Isinhibiting communication

2.48 PVBus protocol

Defined in $PVLIB HOME/LISA/PVBusProtocol.lisa.

About PVBus protocol

PVBus is used to provide bus connections for PV core models, or for any user-defined bus masters,
to a tree of bus decoders and bus slave devices.

The bus protocol is designed to allow efficient calling through the bus decode tree, but it also
implements back doors that allow bus masters to cache the decode results and access devices
directly.

A bus slave component must instantiate a PVBusSlave subcomponent to provide an end point
for the bus. The PVBusSlave component encapsulates all the complexity of handling the internal
PVBus protocol. The PVBusSlave can be configured to handle all incoming transactions, see the
example below, or as a bridge to the public PVDevice protocol.

Example of using PVBus for efficient access to memory-like storage:

component MemorySlave // A component containing 64 MB of fast RAM

{

slave port<PVBus> pvbus s;
master port <PVBusSlaveControl> bus slave control;

composition
{

bus slave : PVBusSlave (size = 0x04000000);
}

connection

{
self.pvbus s => bus slave.pvbus_ s;
self.bus slave control => bus slave.control;
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}
behavior init ()
{
bus slave control.setAccess (0, 0x04000000, pv::ACCESSTYPE RW,
pv: :ACCESSMODE_MEMORY) ;
composition.init () ;
}
}
7 The following behaviors described as internal are implemented internally by
PVBusMaster and PVBusSlave. Devices should not implement them.
Note
pvBus provides the following behaviors:
aceSnoopRequest ()
optional master behavior aceSnoopRequest ( ACE::SnoopRequest* ) : void;
Internal behavior to support a coherency request from downstream.
busMapChanged ()
optional master behavior busMapChanged(pv::bus addr t base, pv::bus addr t size)
void;
Internal behavior used to handle cached bus decodings.
debugACESnoopRequest ()
optional master behavior debugACESnoopRequest ( ACE::SnoopRequest* ) : void;
Internal behavior to support a coherency request from downstream.
debugRead ()
slave behavior debugRead (pv::ReadTransaction tx) : pv::Tx Result;
Device access behavior for the PVBus protocol.
7 Use of this behavior is deprecated. Use a PVBusMaster and PVBusSlave to send and
receive PVBus transactions.
Note

debugWrite ()

slave behavior debugWrite (pv::WriteTransaction tx) : pv::Tx Result;
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* Use of this behavior is deprecated. Use a PVBusMaster and PVBusSlave to send and
receive PVBus transactions.

Note

discoverDownstreamChildDVMNodes ()

optional slave behavior discoverDownstreamChildDVMNodes (DVM: :DownstreamVisitor *)
void;

Internal behavior to support DVM message passing.
Allow a PVBus master to probe a bus port for any slaves that can propagate DVM messages.
Bus routing fabric should forward the discovery request to all slaves.

discoverUpstreamParentDVMNodes ()

optional master behavior discoverUpstreamParentDVMNodes (DVM: :UpstreamVisitor *)
void;

Internal behavior to allow a PVBus slave to probe a bus port for any masters that can respond to
DVM messages.

doReadAccess ()

optional slave behavior doReadAccess (pv::ReadRequest *) : pv::Tx Result;

Internal behavior to support PVBuUSs re-entrant channels.

doWriteAccess ()

optional slave behavior doWriteAccess (pv::WriteRequest *) : pv::Tx Result;

Internal behavior to support PVBuSs re-entrant channels.

read()

slave behavior read(pv::ReadTransaction tx) : pv::Tx Result;

Device access behavior for the PVBus protocol.

3 Use of this behavior is deprecated. Use a PVBusMaster and PVBusSlave to send and
receive PVBus transactions.

Note
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write ()

slave behavior write(pv::WriteTransaction tx) : pv::Tx Result;

Device access behavior for the PVBus protocol.

/ | Use of this behavior is deprecated. Use a PVBusMaster and PVBusSlave to send and

receive PVBuUSs transactions.
Note

2.49 PVBus2PCI2PCIDeviceProtocol protocol

Defined in $PVLIB HOME/LISA/PVBus2PCI2PCIDeviceProtocol.lisa.

About PVBus2PCI2PCIDeviceProtocol protocol
This is the protocol between the PVBus2PCl and PClDevice components.

It is used to aggregate the many connections between the two.
PVBus2PCI2PCIDeviceProtocol provides the following behaviors:

get_device assignment info()
optional slave behavior get device assignment info(sg::device assignment info té&
da info ) : void;
get_port info()

slave behavior get port info(sg::port info t& out ) : void;

PClDevice fills out_ with its information.

get selective reg block info()
optional slave behavior get selective reg block info()

sg::ide::selective stream ide reg block info t;

A method to get the Selective Stream register block information. The information is used at the
rootport to check the transactions attributes with respect to rootport DA conditions.

get_send error_ to rcec if()
optional slave behavior get send error to rcec if(

std::vector<uint32 t>& rciep device function table,
uint32 t& bdf) : pcie::send error to rcec if¥*;

A method to check whether a downstream device is an RCEC device or not.
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If so, get the pointer to pvbus2pci to RCEC if, which can be used to route error messages received
in PVBus2PCI/RC towards RCECs.

It also captures RCEC associated RCIEP’s device-function information to check whether the device-
function passed to RCEC points to a valid RCIEP.

If not implemented or returns nullptr then the device is not an RCEC.

7 | This is called during the reset phase, so the endPoint must cope if its own reset

phase has not yet been called.
Note

The first argument indicates the vector of device_function_info of RCEC associated RCIiEPs. The
second argument is the BDF of the downstream RCEC device. This is an optional behaviour.

respond if address _is captured()

optional master behavior respond if address is captured(pv::bus addr t address)
bool;

A method implemented in bridge-type devices to query whether a given address will be routed
downstream to it.

set _bus properties()

optional slave behavior set bus properties(sg::pcie bus properties t&) : void;

The properties of the bus can change dynamically and multiple calls to this behaviour should be
expected.

2.50 PVBusBridgeControl protocol

Defined in $PVLIB_HOME/LISA/PVBusBridgeControlProtocol.lisa.

About PVBusBridgeControl protocol
Allow a component to control its PVBusBridge subcomponent.

PVBusBridgeControl provides the following behaviors:
configure ()

slave behavior configure (pv::slave config t*) : void;

Allow configuration of the transactions that are accepted by a pvBusBridge. By default the bridge
accepts read and write transactions.
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The siave config t class provides the following methods to extend the set of accepted
transactions:

® acceptACE CleanShared CleanInvalid MakeInvalid()
® acceptACE CleanUnique MakeUnique ()

. acceptEvict ()

® acceptMemoryBarriers ()

L] acceptPrefetchOnly ()

. acceptExclusiveTransactions ()

revokePrefetch ()

slave behavior revokePrefetch (pv::bus addr t base, pv::bus addr t top) : void;

Invalidates a DMI access range. base and top are included in the range.

2.51 PVBusCacheControl protocol

Defined in $PVLIB_HOME/LISA/PVBusCache.lisa.

About PVBusCacheControl protoco

This protocol defines behaviors that are private, subject to change, and should not be used outside
of the PVBusCache component.

PVBusCacheControl provides the following behaviors:

createTransactionGenerator ()

slave behavior createTransactionGenerator (unsigned output port)
pv::TransactionGenerator*;

Get a transaction generator on the given output port.

getLineContentsForRead ()

slave behavior getLineContentsForRead (unsigned line index) : const char*;

Get temporary read access to the line data managed by pvBuscache. The line must have already
been initialised by calling getLineContentsForWrite.
getLineContentsForWrite ()

slave behavior getLineContentsForWrite (unsigned line index) : char*;

Get temporary write access to the line data managed by pvBuscache. Allocates new storage for
lines as needed.
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invalidateLineHit ()

slave behavior invalidatelLineHit (unsigned hit line index,
pv::CacheRevocation revoke type) : void;

Revoke a line that has been marked as hitting.

passThroughRead ()

slave behavior passThroughRead (unsigned output port,
pv::ReadTransaction tx) : pv::Tx Result;

Pass through an unmodified read request. If a burst transaction spans more than one line, this only
handles one line’s worth of the burst.

passThroughWrite ()

slave behavior passThroughWrite (unsigned output port,
pv::WriteTransaction tx) : pv::Tx Result;

Pass through an unmodified write request. If a burst transaction spans more than one line, this only
handles one line’s worth of the burst.

readFromLine ()

slave behavior readFromLine (pv::ReadTransaction tx,
unsigned hit line index) : pv::Tx Result;

Mark the current read transaction as hitting a cache line. All future transactions with the same
attributes may be handled efficiently by pvBuscache, rather than being sent to the device
cacheRead () O cacheWrite () handlers.

revokeRoutingDecisions ()

slave behavior revokeRoutingDecisions () : void;

Revoke all responses given by the routeTransaction () callback.

setTimingAnnotationConfig ()

slave behavior setTimingAnnotationConfig (pv::PVBusCacheTAConfig cfg) : void;

Set the timing annotation parameters.

writeToLine ()

slave behavior writeToLine (pv::WriteTransaction tx,
unsigned hit line index) : pv::Tx Result;
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Mark the current write transaction as hitting a cache line. All future transactions with the same
attributes may be handled efficiently by pvBuscache, rather than being sent to the device
cacheRead () Of cacheWrite () handlers.

writeToLineAndPassThrough ()

slave behavior writeToLineAndPassThrough (pv::WriteTransaction tx,
unsigned hit line index,
unsigned output port) : pv::Tx Result;

Write the transaction data into a cache line, but also pass it through to a slave port. If a burst
transaction spans more than one line, this only handles one line's worth of the burst.

2.52 PVBusCacheDevice protocol

Defined in $PVLIB HOME/LISA/PVBusCache.lisa.

About PVBusCacheDevice protocol

This protocol defines behaviors that are private, subject to change, and should not be used outside
of the pvBuscache component.

PVBusCacheDevice provides the following behaviors:

cacheRead ()
slave behavior cacheRead (unsigned in port,

pv::ReadTransaction tx) : pv::Tx Result;

Handle a read request to the cache. For burst transactions, the cache can return after handling one
line’s worth of transaction data, and it is called back for the first beat on the next cache line.
cacheWrite ()

slave behavior cacheWrite (unsigned in port,

pv::WriteTransaction tx) : pv::Tx Result;

Handle a write request to the cache.

routeTransaction ()

slave behavior routeTransaction (unsigned in port,
pv::Transaction tx) : pv::CacheRoutingDecision;

Determine whether this transaction is cacheable. If not, decide which output port should forward
the transaction.
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2.53 PVBusMapperControl protocol

Defined in $PVLIB HOME/LISA/PVBusMapperControlProtocol.lisa.

About PVBusMapperControl protocol
Control protocol for use with pvBusMapper and pPvBusModifier.

PVBusMapperControl provides the following behaviors:

allBusMapChanging ()

master behavior allBusMapChanging() : void;

Something connected to the control port can generate an event to the upstream that indicates the
bus map is changing and asks for all requests to be remapped again.

getDVMNodesCanSendTo ()

master behavior getDVMNodesCanSendTo (
std: :vector<pv::DVMNodeRecord>& upstream nodes ,
std::vector<pv::DVMNodeRecord>& downstream nodes
) : bool;

To send DVM messages, you must have a description of where to send them.

You can ask pvBusMapper () to give you a vector of records containing all upstream and downstream
nodes. This records set is only available after first reset. You pass in a vector that you want to be
filled with the appropriate nodes.

It returns true if the lists are valid, even if empty (), otherwise it returns false and you should try
again later. When the lists become valid, the expectation is that they remain valid and there is no
need to call it again.

The pvBusMapper Will always discover upstream and downstream DVM nodes. However, there may
be a logical inconsistency if you use these records to send DVM messages if you are not handling
DVM messages being send to you.

You may send a DVMMessage using the records returned.

It is expected that if you receive a DVM message and are forwarding it to other DVM nodes,
you must take care not to forward it to the DVM node that gave you it. For this purpose, use the
getPortIndex () and getArcWithinPort () methods and compare the results to the port index
and arc_within port given to you by the handile*pvMMessage () calls.

getMyArcIdentifier ()

master behavior getMyArcIdentifier () : void*;

Return the arc identifier, arc_within port_, that will be seen by a DVM node if we send a DVM
message from this node.
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handleDownstreamDVMMessageFromUpstream ()

optional slave behavior handleDownstreamDVMMessageFromUpstream (

unsigned upstream port index ,
void* arc within port ,
DVM: :Message* message

) 2 DVM: :error response t;

If parameter handling of dvm messages from upstream iS Set to handle, this behaviour is called
when a DVM message from upstream is received.

You are given the port index that the DVM message came from and an opaque pointer to
the upstream master within that connection. This pointer is the same one returned in the
DVMNodeRecord Obtained from getDvMNodesCanSendTo ().

Do not alter message_and forward it. You must first copy it and then forward the

/7 copy. The message might be in use by multiple components so altering it will also
Note alter their version.
/7 This is a message received from upstream, so it is a downstream DVM message.
Note

handleSnoopRequest ()

opt;gnal slave behavior handleSnoopRequest (ACE::SnoopRequest* req , bool debug )
void;

Handle snoop requests. The *snooprRequest () control port behaviors allow a PVBusMapper to act
as an intermediary for snoop transactions on the bus.

If the nandling of upstream snoop requests parameter is set to hand1e, this behavior is called
when snoop transactions from any downstream port are received.

3 The snoop transaction is not automatically forwarded upstream but can be sent
upstream using the injectsnoopRequest () behavior.

Note

handleUpstreamDVMMessageFromDownstream ()

optional slave behavior handleUpstreamDVMMessageFromDownstream (

unsigned downstream port index ,
void* arc within port ,
DVM: :Message* message

) : DVM::error response t;
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If paﬁﬂﬂeterhandling_of_dvm_messages_from_downstreamiSSettO nandle, this behaviour is called
when a DVM message from downstream is received.

You are given the port_index_ that the DVM message came from and an opaque pointer to
the upstream master within that connection. This pointer is the same one returned in the
DVMNodeRecord(DbUﬂﬂedfrOﬂﬁgetDVMNodesCanSendTo(L

- Do not alter message_and forward it. You must first copy it and then forward the
/ copy. The message might be in use by multiple components so altering it will also
Note alter their version.

7 | This is a message received from downstream and so it is an upstream DVM

message.
Note
injectSnoopRequest ()
master behavior injectSnoopRequest (ACE: : SnoopRequest* req , bool debug )
void;

Issue a snoop transaction upstream.

printDVMNodes ()

master behavior printDVMNodes (std::ostream&, const std::string& indent ) : void;

Print to the stream a text description of the nodes that it has currently found.

remap ()

slave behavior remap (
pv::RemapRequest& req
) : unsigned;

Return the port that this transaction should be filtered to, based on the attributes and the address
information held in the remaprequest object. You may also indicate a remapping of the attributes
and address in this call.

You may tag this decision with zero, one, or more objects of a type derived from
RemapDecisionGroup. Ihis allows you to revoke all decisions tagged with the same
RemapDecisionGroup Object. This object is allocated and owned by the component implementing
the remap () function. See the RemapDecisionGroup class for more details.

The remapper must be consistent with respect to its decisions and so they must be statically
determined.

The return value is a port number of pvbus_m, or either of the special values:
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PVBUSMAPPER_ABORT
Abort all accesses

PVBUSMAPPER_IGNORE
Treat all accesses as Read-As-Zero, Writes Ignored (RAZ/WI)

Any other value is considered an error.

reset ()

master behavior reset() : void;

Signal a reset of the bus mapper bus interfaces. This is equivalent to an assert of the reset signal.

sendAllBusMapChangingToUpstreamPort ()

master behavior sendAllBusMapChangingToUpstreamPort (
unsigned upstream port index
) : void;

Something connected to the control port can generate an event to an upstream port that indicates
a bus map range is changing and asks for matching requests to be remapped again.

2.54 PVBusOverTLMControl protocol

Defined in $PVLIB HOME/examples/SystemCExport/Bridges/PVBus2AMBAPVACE. lisa.

About PVBusOverTLMControl protocol

This version of the PVBus to AMBA-PV bridge enables you to pass back all the coherency
information from ACP.

7 | This version makes use of a private and undocumented API that is not intended to

be supported and will change in future releases.
Note

PVBusOverTLMControl provides the following behaviors:

routeAccesses ()

slave behavior routeAccesses (BUS RouteOption destination) : bool;
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2.55 PVBusRouterControl protocol

Defined in $PVLIB HOME/LISA/PVBusRouter.lisa.

About PVBusRouterControl protocol
Allow the construction of arbitrary routing decisions.

PVBusRouterControl provides the following behaviors:

filter()

slave behavior filter (
const pv::TransactionAttributes* attributes ,
pv::bus addr t page base ,
bool is read
) : unsigned; - a

Return the port that this transaction should be filtered to, based on the attributes and the
page base , which is the address aligned to 4 KiB.

The filter must be consistent with respect to its filtering decisions and so they must be statically
determined.

The return value is a port number of pvbus m, or either of the special values:

PVBUSROUTER_ABORT
Abort all accesses

PVBUSROUTER_IGNORE
Treat all accesses as Read-As-Zero, Writes Ignored (RAZ/WI)

Any other value is considered an error.

2.56 PVBusSlaveControl protocol

Defined in $PVLIB_HOME/LISA/PVBusSlaveControlProtocol.lisa.

About PVBusSlaveControl
Allow a component to configure its PVBusSlave subcomponent.

This gives it control over mapping regions of device memory to be RAM, ROM, or device memory.
The PVBusSlave automatically routes incoming bus accesses according to this configuration.
Accesses to device memory, or writes to ROM memory, are routed to the device port, which the

component should use to provide implementations of the read () and write () behaviors.

PVBusSlaveControl provides the following behaviors:
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closeRegionIterHandle ()

slave behavior closeRegionlIterHandle (uint32 t iter handle) : void;

A caller may close an iterator opened by getRegionIterHandle () at any time using
closeRegionIterHandle (). This deallocates the iterator and further uses of the handle are invalid.

configure ()

slave behavior configure(pv::slave config t*) : void;

Allow configuration of the transactions that are accepted by a PVBusSlave. By default the slave
accepts read and write transactions.

The s1ave config t class provides the following methods to extend the set of accepted
transactions: -

® acceptACE CleanShared CleanInvalid MakeInvalid()

® acceptACE CleanUnique MakeUnique ()

® acceptEvict()

. acceptMemoryBarriers ()

® acceptPrefetchOnly ()

. acceptExclusiveTransactions ()

getNextRegionInfo ()

slave behavior getNextRegionInfo(uint32 t iter handle,
pv::PVBusSlaveRegionInfo *info) : bool;

After calling getRegionIterHandle (), the caller may repeatedly call getNextRegionInfo () with
the provided iter handle. If a region is found, the behavior returns true and the info struct is
written to if the pointer is non-null. The region’s data may be accessed using getReadStorage () Of
getWriteStorage ().

Regions may be returned in any order, and may be of any size or alignment, but no two regions
overlap.

An implementation may decide not to report regions that have been allocated, but filled entirely
with the default fill pattern, or regions allocated, but containing only the data they had at simulation
start.

On reaching the last region, the iterator is automatically closed. If the handle is invalid or there are
no further regions, the behavior returns false.

getReadStorage ()
slave behavior getReadStorage (pv::bus addr t address,

pv::bus addr t *limit) : const uint8 t*;
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Get read access to the underlying memory storage provided by the PVBusSlave. The parameters
are:

address
Byte address to request access to.
limit

Returns the address limit for the contiguous region.

The returned pointer can be used to directly access all memory locations from address to 1imit-1.
The returned pointer is only guaranteed to remain valid until the next bus access or simulation
cycle.

Modifying memory using getwriteStorage () does not inform any of the global exclusive monitors
of the update.

getRegionIterHandle ()

slave behavior getRegionIterHandle() : uint32 t;

An iterator-like API that allows a PVBusSlave that provides storage to report all the regions of the
address space that have backing store.

The iteration begins by calling getRegionIterHandle (). This allocates an iterator and if successful,
returns a non-zero iter handle to identify it.

getWriteStorage ()

slave behavior getWriteStorage (pv::bus addr t address,
pv::bus addr t *limit) : uint8 t*;

Get write access to the underlying memory storage provided by the PVBusSlave. The parameters
are:
address
Byte address to request access to.
limit

Returns the address limit for the contiguous region.

The returned pointer can be used to directly access all memory locations from address to 1imit-1.
The returned pointer is only guaranteed to remain valid until the next bus access or simulation
cycle.

Modifying memory using getwWriteStorage () does not inform any of the global exclusive monitors
of the update.

provideReadStorage ()

optional slave behavior provideReadStorage (pv::bus addr t device base,
pv::bus addr t device limit,
const uint8 t *storage) : void;
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Allows a device to provide its own memory region to implement memory storage. For example, a
device may want to ensure that the underlying memory is implemented in one contiguous region,
or is allocated from a special region, for example video memory or memory-mapped memory.

The caller must allow the PVBusSlave to take ownership of all accesses to this memory. In other
words, the caller must call getwritestorage () before modifying the contents of this memory
region.

device base and device limit must be 4|<B—aHgned.

Read latency for the range, which is used when Timing Annotation is enabled, is set from the
PVBusSlave read latency parameter.

provideReadStorageEx ()

slave behavior provideReadStorageEx (pv::bus addr t device base,
pv::bus addr t device limit,
const uint8 t *storage,
double read latency) : void;

This behavior is the same as provideReadsStorage () but with an additional parameter to specify an
average latency per byte, which is used when Timing Annotation is enabled.

provideReadWriteStorage ()

optional slave behavior provideReadWriteStorage (
pv::bus addr t device base,
pv::bus addr t device limit,
uint8 t *storage) : void;

Allows a device to provide its own memory region to implement memory storage. For example, a
device may want to ensure that the underlying memory is implemented in one contiguous region,
or is allocated from a special region, for example video memory or memory-mapped memory.

The caller must allow the PVBusSlave to take ownership of all accesses to this memory. In other
words, the caller must call getwritestorage () before modifying the contents of this memory
region.

device base and device limit must be 4 KB-aligned.

Read and write latencies for the range, which are used when Timing Annotation is enabled, are set
from the PVBusSlave read latency and write latency parameters.

provideReadWriteStorageEx ()

slave behavior provideReadWriteStorageEx (
pv::bus addr t device base,
pv::bus addr t device limit,
uint8 t *storage,
double read latency,
double write latency) : void;
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This behavior is the same as provideReadwriteStorage () but with an additional parameter to
specify an average latency per byte, which is used when Timing Annotation is enabled.

provideWriteStorage ()
optional slave behavior provideWriteStorage (pv::bus addr t device base,

pv::bus addr t device limit,
uint8 t *storage) : void;

Allows a device to provide its own memory region to implement memory storage. For example, a
device may want to ensure that the underlying memory is implemented in one contiguous region,
or is allocated from a special region, for example video memory or memory-mapped memory.

The caller must allow the PVBusSlave to take ownership of all accesses to this memory. In other
words, the caller must call getwritestorage () before modifying the contents of this memory
region.

device base and device limit must be 4 KB-aligned.

Write latency for the range, which is used when Timing Annotation is enabled, is set from the
PVBusSlave write latency parameter.

provideWriteStorageEx ()
slave behavior provideWriteStorageEx (pv::bus addr t device base,
pv::bus addr t device limit,

uint8 t *storage,
double write latency) : void;

This behavior is the same as providewriteStorage () but with an additional parameter to specify an
average latency per byte, which is used when Timing Annotation is enabled.
reset ()

slave behavior reset () : void;

Signal a reset of the bus slave interface.
This is equivalent to an assert of the reset signal.

setAccess ()

slave behavior setAccess (pv::bus_addr t base,
pv::bus addr t top,
pv::accessType type,
pv::accessMode mode) : void;

Define how accesses are routed for a given range of device addresses. The parameters are:

base

Start address of the range to be configured, 4 KB-aligned.
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top
End address, 4 KB-aligned.

type
Type of access to configure. Possible values:

® ACCESSTYPE READ
¢ ACCESSTYPE WRITE
¢ ACCESSTYPE RW

mode

The new mode for accesses.
The following access modes control how to treat accesses of the selected type, within the chosen
range:

ACCESSMODE_MEMORY
Access data storage, which is managed by the PVBusSlave.

ACCESSMODE_PEVICE
Route request to the device port on the slave.

ACCESSMODE_ABORT
Generate an abort on the transaction.

ACCESSMODE_IGNORE
lgnore the transaction. Reads return O.

setFillPattern ()

slave behavior setFillPattern (uint32 t filll, uint32 t £ill2) : void;

Set the default fill pattern for RAM or ROM regions. This should be called before any memory
accesses occur, and allows memory to be prefilled with an alternating two-word pattern.

2.57 PVC2C protocol

Defined in $PVLIB _HOME/LISA/PVC2CProtocol.lisa.

About PVC2C protocol

PVC2C protocol models chip-to-chip connections. The data transfer in PVC2C is unidirectional,
which is similar to CXS. Therefore, there is a dedicated interface for each transmitter and receiver.

pvczc provides the following behaviors:

discover pvc2c_chips ()

slave behavior discover pvc2c chips (pvc2c::pvc2c discovery req t*) : void;
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get_haid()

slave behavior get haid() : pvc2c::haid t;

get pvc2c_properties()

slave behavior get pvc2c properties() : pvc2c::pvc2c port properties t;

2.58 PVCacheDebugRam protocol

Defined in $PVLIB HOME/LISA/PVCache DebugRamProtocol.lisa.
PVCacheDebugRam provides the following behaviors:

getAttribute ()
slave behavior getAttribute (pv::PVCache DebugRamPort::Attribute attribute, unsigned

index) : uint64 t;

Get an attribute value from the cache.

This interface exposes certain numeric attributes of the cache. The parameters are:

attribute

Selects the attribute value to return. Must be one of the A_* enum constants specified in
PVCache DebugRamPort.h.

index

Currently unused and must be set to O. It is intended to expose arrays of attributes, for
example per-set/way attributes.

This behavior returns a numeric attribute value. It returns O for unknown or unsupported attributes
or for index out of range.

getConfig()

slave behavior getConfig(pv::PVCache DebugConfigé& config) : void;

Obtain cache configuration, mainly geometry for now.

getDeferredActions ()

slave behavior getDeferredActions() : sg deferred actions::deferred actions t*;

Get a handle to the deferred actions t object used by the implementation of the cache system.

The cache system has the ability to defer internal events until a re-entrant safe point by pushing
them onto a deferred actions_t object.
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This method gets a handle to the object for validation purposes.

peekLine ()

slave behavior peekLine (const pv::PVCache DebugFilters filter,
pv::PVCache DebuglLine& buffer) : bool;

Peek the cache line location, tag, and content. The parameters are:

filter
Reference to a cache lookup filter. Filters can be constructed for lookup by address, index,
set/way, and so on.

buffer

Reference to a buffer for the returned cache line location, tag, and content. If buffer is
constructed with a zero length cache line, the cache line content is not returned.

If cache lookup is by address and fails to hit, the 10cation member of butfer is updated with the
first way in the cache where the cache line could have been.

This behavior returns the cache lookup/hit status. If false, the tag and the content in the buffer are
not updated.

For lookup by index or set/way, if the selected line is within the boundary of the cache, the routine
returns true and the tag.valid data member in buffer indicates whether the cache line, tag, and
content members contain valid data.

For lookup by address, the return status indicates a hit or miss in the cache. A miss does not cause
any further transactions downstream or allocation into the cache.

pokeLline ()

slave behavior pokelLine(const pv::PVCache DebugFilters& filter, const
pv::PVCache DebuglLine& buffer) : bool;

Poke the cache line tag and content data.

The cache may not be able to accept all cache line tag modifications and may ignore some or all
such modifications. But overwriting cache line content is always supported by the cache.

The parameters are:

filter

Reference to a cache lookup filter. Filters can be constructed for lookup by address, index,
set/way and so on.

buffer

Reference to a buffer with cache line tag and content data to set. The cache line location
member in buffer is ignored. If buffer is constructed with a zero length cache line, the cache
line content is not set.
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This behavior returns the cache lookup/hit status. For lookup by index or set/way, if the selected
line is within the boundary of the cache, the routine returns true and the cache line state data
inside the cache is modified.

For lookup by address, the return status indicates a hit or miss in the cache. A miss does not cause
any further transactions downstream, allocation into the cache, or modification of cache line state.

2.59 PVCacheMaintenance protocol
Defined in $PVLIB_HOME/LISA/PVCacheMaintenance.lisa.
PVCacheMaintenance provides the following behaviors:

cacheSizeOverride ()

slave behavior cacheSizeOverride( unsigned cache line size in bytes ,
unsigned number of sets ,
unsigned number of ways ) : void;

Private internal functionality of the cache implementation. Do not use.

Override the cache size. All the contents of the cache will be lost at this point. If any lines have
been allocated then ACE state may be corrupted across the system. The caller is responsible for
ensuring that no transactions are in flight when calling this.

clean_all()

slave behavior clean all() : void;

Clean the entire cache, flushing all dirty lines.

clean_and_invalidate_all()

optional slave behavior clean and invalidate all() : void;

Clean and invalidate the entire cache, evicting all lines without cleaning.

clean_and invalidate by addr()
optional slave behavior clean and invalidate by addr (

pv::bus addr t addr, bool is non secure) : void;

Clean and invalidate by PA. This should be used in preference to ciean by addr ()
followed by invalidate by addr () as a write could occur between the two and then the
invalidate by addr () would invalidate dirty data.

clean _and invalidate by addr by pas()

optional slave behavior clean and invalidate by addr by pas(
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pv::bus addr t addr, pv::PASpace t pas) : void;

clean_and_invalidate by set way()

optional slave behavior clean and invalidate by set way (
uint32 t set, uint32 t way, bool is non secure) : void;

Clean and invalidate by set/way. Secure evicts any, non-secure only evicts non-secure entries.

clean_and_invalidate_ by set way by pas()
optional slave behavior clean and invalidate by set way by pas/(

uint32 t set, uint32 t way, pv::PASpace t pas) : void;

clean by addr()

slave behavior clean by addr (pv::bus addr t addr, bool is non secure) : void;

Clean by PA, evicting the lines that match.

clean by addr by pas()
optional slave behavior clean by addr by pas(
pv::bus addr t addr, pv::PASpace t pas) : void;
clean by set way()
slave behavior clean by set way(uint32 t set, uint32 t way, bool is non secure)

void;

Clean by set/way. Secure evicts any, non-secure only evicts non-secure entries.

clean by set way by pas()
optional slave behavior clean by set way by pas/(

uint32 t set, uint32 t way, pv::PASpace t pas) : void;
enablelocalDVMMessageProcessing ()

slave behavior enableLocalDVMMessageProcessing( bool on ) : void;

Enable or disable whether the current cache handles DVM messages locally.

When the cache was created, there may have been the option of telling it to startup to
ignore_local_dvm_messages or not. This now makes that a dynamic behaviour.

enableUpstreamAcceptsDVM ()
slave behavior enableUpstreamAcceptsDVM( unsigned upstream port , bool on )
void;
Enable or disable which of the upstream ports are currently accepting DVM snoop requests.
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This is used to override the local cache behavior.

enableUpstreamAcceptsSnoopRequests ()

slave behavior enableUpstreamAcceptsSnoopRequests( unsigned upstream port , bool
on ) : void;

Enable or disable which of the upstream ports are currently accepting ACE snoop requests.
This is used to override the local cache behavior.

find in cache()

slave behavior find in cache (
const pv::MemoryAttributes &memory attributes ,
pv::bus addr t address_ -
) : bool;

Test whether this layer of cache contains a given line.

7 The security world is encoded in the memory attributes parameter. The exclusive,
cache maintenance, and debug flags are ignored.

Note

getCacheStateModelled ()

slave behavior getCacheStateModelled() : bool;

Get the current value of “cache state modelled”.

getEnabled ()

slave behavior getEnabled(bool is non secure) : bool;

Get the enabled state.

getLockDown ()

slave behavior getLockDown() : uint32 t;

Get a bit array controlling which cache ways are locked down.

invalidate_all()

slave behavior invalidate all() : void;
Invalidate the entire cache, evicting all lines without cleaning.
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invalidate by addr()
slave behavior invalidate by addr (pv::bus addr t addr, bool is non secure) : void;

Invalidate by PA, evicting the lines that match.

invalidate_by addr by pas()
optional slave behavior invalidate by addr by pas (
pv::bus addr t addr, pv::PASpace t pas) : void;
invalidate by set way()
slave behavior invalidate by set way(uint32 t set, uint32 t way, bool

is non_secure) : void;

Invalidate by set/way. Secure evicts any, non-secure only evicts non-secure entries.

invalidate by set way by pas()
optional slave behavior invalidate by set way by pas(
uint32 t set, uint32 t way, pv::PASpace t pas) : void;
preload()

slave behavior preload(
const pv::MemoryAttributes &memory attributes ,

pv::bus addr t address ,
bool make unique ,
sg::ticks t& local time

) : pv::Tx Result;

Preload a line into this layer of the cache.

If you ask for it to be unique, it performs all the cache coherency operations to make it unigue to
that cache, assuming it is shared. This means that a write to that cache does not have to perform
extra coherency operations, assuming it is still unique in the cache at that point. This is intended as
a primitive to model preload for read and preload for write.

7 The security world is encoded in the memory attributes parameter. The exclusive,
cache maintenance, and debug flags are ignored.

Note

setBitmapOfDownstreamPortsThatIsDomainBoundaryForReallyNonShared ()

optional slave behavior
setBitmapOfDownstreamPortsThatIsDomainBoundaryForReallyNonShared (uint64 t) : void;

Override the
bitmap of downstream ports that is the domain boundary for really non shared parameter.
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This bitmap is used to indicate whether an nsh request treated as sh should be recovered back to
nsh when it goes out to the downstream.

setBitmapOfUpstreamPortsThatTreatNonSharedAsShared ()

optional slave behavior setBitmapOfUpstreamPortsThatTreatNonSharedAsShared (uint64 t
bitmap of upstream ports that treat nsh as sh) : void;

()Verﬂde'HKEbitmap_of_upstream_ports_that_treat_non_shared_as_shared parameter.

This bitmap is used to indicate that a non-shared request is treated as shared within the cluster or
cache.

setCacheStateModelled ()

slave behavior setCacheStateModelled (bool modelled) : void;

Set the “cache state modelled” state.

setEnabled()

slave behavior setEnabled(bool enabled, bool is non secure) : void;

Set the enabled state.
setIsInner ()
slave behavior setIsInner (bool is inner) : void;
Set the domain for the cache as inner or outer.
setLockDown ()
slave behavior setLockDown (uint32 t lock) : void;
Set a bit array controlling which cache ways are locked down.

setNoDistinctionBetweenIshAndOsh ()

slave behavior setNoDistinctionBetweenIshAndOsh (bool
no distinction between ish and osh ) : void;

Reconfigure whether the cache treats the distinction between Inner-Shareability and Outer-
Shareability as meaningful when matching attributes.

/7 The Outer/Inner Shareability distinction is preserved on the bus.
Note
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/ | The caller is responsible for ensuring that no transactions are in flight when calling
this behaviour.

Note

2.60 PVDevice protocol

Defined in $PVLIB HOME/LISA/PVDeviceProtocol.lisa.

About PVDevice protocol

Simple bus protocol that allows a LISA component to handle bus read/write transactions using a
PVBusSlave subcomponent.

Examples of usage:

pvDevice provides the following behaviors:
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debugRead ()

slave behavior debugRead (pv::ReadTransaction tx) : pv::Tx Result;
Enable the device to handle a debug read transaction.
debugWrite ()

slave behavior debugWrite (pv::WriteTransaction tx) : pv::Tx Result;
Enable the device to handle a debug write transaction.
read()

slave behavior read(pv::ReadTransaction tx) : pv::Tx Result;
Enable the device to handle a bus read transaction.

revokePrefetch ()

master behavior revokePrefetch (pv::RevokeTransaction* tx,
pv::range t<pv::bus addr t> range) : void;

Allow the slave to revoke any prefetch information given to the master.

This revokes both read and write prefetches for the range given. The revoke transactions can be
obtained using tx.getPayload () ->getRevokeTransaction ().

See the equivalent behaviour in pvBus.h for more information.

write ()

slave behavior write(pv::WriteTransaction tx) : pv::Tx Result;

Enable the device to handle a bus write transaction.

2.61 PVTransactionMaster protocol

Defined in $PVLIB HOME/LISA/PVTransactionMasterProtocol.lisa.

About PVTransactionMaster protocol

This protocol exists to allow bus masters to instantiate TransactionGenerator objects on the
control port of a PVBusMaster subcomponent.

Any number of TransactionGenerator objects can be created from a single PVBusMaster.

They should be allocated at startup, because allocating a new TransactionGenerator for each
transaction is expensive.
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It is most efficient to have one TransactionGenerator for each data stream that is being accessed.
For example, to get maximum efficiency from the PVBus system, a DMA memory transfer should
use one generator for the reads and one for the writes.

The TransactionGenerator Class is defined in SPVLIB HOME/include/pv/PVBusMaster.h.

PVTransactionMaster provides the following behaviors:

createRandomContextTransactionGenerator ()

slave behavior createRandomContextTransactionGenerator ()
pv::RandomContextTransactionGenerator*;

Return a new instance of a RandomContextTransactionGenerator object.

createStreamingTransactionGenerator ()

slave behavior createStreamingTransactionGenerator ()
pv::StreamingTransactionGenerator*;

Return a new instance of a streamingTransactionGenerator object.

createTransactionGenerator ()

slave behavior createTransactionGenerator () : pv::TransactionGenerator*;

Return a new instance of a TransactionGenerator object.

reset ()

slave behavior reset () : void;

Signal a reset of the bus master interface. This is equivalent to a deassert of the reset signal.

2.62 PVWriteBuffer_BarrierPort protocol

Defined in $PVLIB HOME/LISA/PVWriteBuffer.lisa
PViiriteBuffer BarrierPort provides the follovving behaviors:
CleanByAddr ()

slave behavior CleanByAddr (bus addr t addr, bool ns) : void;

CleanByAddrNSNSE ()

slave behavior CleanByAddrNSNSE (bus addr t addr, bool ns, bool nse) : void;
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CleanByAddrPAs ()

slave behavior CleanByAddrPAs (bus addr t addr, pv::PASpace t pas) : void;

notify ()

slave behavior notify (PVWriteBufferComponentBarrier t type) : void;

2.63 PVWriteBuffer_SErrorPort protocol

Defined in $PVLIB HOME/LISA/PVWriteBuffer.lisa.
PVWriteBuffer SErrorPort provides the following behaviors:

notify ()

slave behavior notify(const Tx Result& result,
bus addr t address,
const Payloadé& payload,
const uint8 t* faultp,
PASpace t pas) : void;

2.64 PVWriteBuffer_VmidBarrierPort protocol

Defined in $PVLIB HOME/LISA/PVWriteBuffer.lisa.

PViiriteBuffer VmidBarrierPort provides the following behaviors:

notify ()

slave behavior notify (PVWWriteBufferComponentBarrier t type, unsigned vmid) : void;

2.65 SC_ClockRateControl protocol

Defined in SPVLIB HOME/examples/SystemCExport/Common/Protocols/LISA/
SC _ClockRateControlProtocol.lisa.

About SC_ClockRateControl protocol
Allow systems to dynamically modify the multiply/divide ratio of a ClockDivider component.

If a ClockDivider’s ratio is changed, the frequency of its c1x_out signal is immediately recalculated,
along with any clocks derived from that signal.
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Any active ClockTimers will automatically compute the number of ticks elapsed so far at the old
clock rate, and continue counting down at the new rate. This may introduce a slight rounding error
of a fraction of a tick.

SC_ClockRateControl provides the following behaviors:
set64_m()

master behavior set64 m(uint64 t mul, uint64 t div) : void;
Set clock rate. New clock rate = mul / div.
set64_s()

slave behavior set64 s (uint64 t mul, uinté64 t div) : void;
Set clock rate. New clock rate = mul / div.
set m()

master behavior set m(uint32 t mul, uint32 t div) : void;
Set clock rate. New clock rate = mul / div.
set_s()

slave behavior set s(uint32 t mul, uint32 t div) : void;

Set clock rate. New clock rate = mul / div.

2.66 SC_ClockSignal protocol

Defined in $PVLIB HOME/examples/SystemCExport/Common/Protocols/LISA/
SC ClockSignalProtocol.lisa.

About SC_ClockSignal protocol
SystemC export equivalent of the LISA+ ClockSignal protocol.

A ClockSignal port represents a timebase of a given frequency. This is an opaqgue port type. It
contains no user-accessible behavior.

ClockSignal output ports are provided on the following library components:

MasterClock
Produces a clock signal at a base clock rate, which can nominally be considered to be 1Hz.
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ClockDivider

Can be used to take an input ClockSignal from a MasterClock or from another ClockDivider
and generate an output that is related to the input signal by a given ratio.

ClockSignals can be used as input to CouComponents, to define the core clock rate. They can also
be used to drive the clock port of a ClockTimer component, which can be used to generate events
in the scheduler.

7 A ClockSignal does not actually define a fixed square-wave signal. It merely defines

a frequency that can be used by counter timers.
Note

Example system using ClockSignal

composition {
masterclock : MasterClock;
div 24MHz : ClockDivider (div = 1, mul = 24000000) ;
timer : ClockTimer;

}

master port<TimerControl> timer control;

slave port<TimerCallback> timer callback {

behavior signal() : uint32 t {
// handle timed event here
//

// reschedule in 10 ticks of input clock
}
}
behavior start timer() {
// start timer counting 10 ticks

}

connection {
masterclock.clk out => div 24MHz.clk in;
div 24MHz.clk out => timer.clk in;
self.timericoﬁtrol => timer.timgricontrol;
timer.timer callback => self.timer callback;

}

SC_ClockSignal provides the following behaviors:

current_ ticks m()

master behavior current ticks m() : uinté64 t;

Private internal method used between Scheduler components.

current_ ticks_s()

slave behavior current ticks s() : uint64 t;

Private internal method used between Scheduler components.

get_clock m()

master behavior get clock m() : sg::FrequencySource*;
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Private internal method used between Scheduler components.

get_clock_s()

slave behavior get clock s() : sg::FrequencySource*;

Private internal method used between Scheduler components.
rate_in hz m()

master behavior rate in hz m() : double;
Private internal method used between Scheduler components.
rate _in hz s()

slave behavior rate in hz s() : double;
Private internal method used between Scheduler components.

set_clock m()

master behavior set clock m(sg::FrequencySource* sg frequencysource 0)

Private internal method used between Scheduler components.

set_clock_s()

slave behavior set clock s(sg::FrequencySource* sg frequencysource 0)

Private internal method used between Scheduler components.

2.67 SC _VirtualEthernet protocol

Defined in $PVLIB HOME/examples/SystemCExport/Common/Protocols/LISA/
SC VirtualEthernetProtocol.lisa.

About SC_VirtualEthernet protocol
SystemC equivalent of VirtualEthernet protocol.

SC_VirtualEthernet provides the following behaviors:

send to master m()

master behavior send to master m(EthernetFrame* frame) : void;
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send to_slave_s()

slave behavior send to slave s (EthernetFrame* frame) : void;

2.68 SMMUv3AEMIdentifyProtocol protocol

Defined in $PVLIB_HOME/LISA/SMMUv3AEMIdentifyProtocol.lisa.

About SMMUvV3AEMIdentifyProtocol protocol
Architecturally, a transaction comes into the SMMU model with the following side band signals:

e Security State Determination (SSD):

0
Transaction belongs to a device controlled by the secure world
1
Transaction belongs to a device controlled by the non-secure world
2
Transaction belongs to a device controlled by the root world
3

Transaction belongs to a device controlled by the realm world
e StreamlID
e SubStreamID and SubStreamID valid

How these are transported in the system is SoC-dependent.

The SMMU model requires that the SoC provides a way of determining this information by
providing the identify () behaviour.

SMMUv3AEMIdentifyProtocol provides the following behaviors:

identify ()
slave behavior identify (

unsigned tbu number ,
const pv::TransactionAttributes* attributes ,
bool* out ssd ns_,
unsigned* out streamid ,
unsigned* out substreamid // ~Ou if no substreamid
) : void;

identify 2()

optional slave behavior identify 2(

unsigned tbu number ,

const pv::TransactionAttributes* attributes ,

unsigned* out ssd , // 0 —— s, 1
--ns, 2 —— rt, 3 --rl o -

uint64 t* out streamid , // ~0ull

if NoStreamID
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unsigned* out substreamid , // ~Ou if
no substreamid

// Added between 11.16 and 11.17

SMMUV3AEM: : smmuv3aem identify protocol extra t* out extra // For NoStreamID
only

) : void;

2.69 SchedulerinterfaceControl protocol

Defined in $PVLIB_HOME/LISA/SchedulerInterfaceControlProtocol.lisa

About SchedulerinterfaceControl protocol
This protocol is used to access the Fast Models scheduler.

SchedulerInterfaceControl pﬂmﬂdesthefoHowﬂngIoehavkws

waitTicks ()

slave behavior waitTicks (uint64 t ticks) : void;

Let the time of the calling thread advance by ticks, relative to cix_in.

2.70 SchedulerThreadControl protocol

Defined in $PVLIB HOME/LISA/SchedulerThreadControlProtocol.lisa.

About SchedulerThreadControl protocol

This protocol is used to control the behavior of the SchedulerThread component and also to run
the actual thread code.

SchedulerThreadControl provides the following behaviors:

setupThread ()
slave behavior setupThread(unsigned index, void *args, const

sg::SchedulerThreadParameters *parameters) : void;

Set up a new thread.

This function must only be called if more than one thread should be handled through this
SchedulerThread instance. A default thread is always started with index=0 and args=o0.

Calling this function may or may not yield to other threads, not necessarily the newly-created
thread.
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Specifying parameters = 0 has the same semantics as specifying a default constructed
SchedulerThreadParameters (). 1 he instance pointed to by parameters is not used after
setupThread () returns.

threadProc ()

master behavior threadProc (unsigned index, void *args) : void;

Actual thread function. The index and args parameters are set to O, O for the default thread and
are specified in the setupThread (index args) call for all additional threads.

waitTicks ()
slave behavior waitTicks(uint64 t ticks) : void;
Let the time of this thread advance by ticks, relative to cix_in.

This is the same as schedulerInterfaceControl.waitTicks ().

2.71 SchedulerThreadEventControl protocol
Defined in $PVLIB HOME/LISA/SchedulerThreadEventControlProtocol.lisa.

About SchedulerThreadEventControl protocol
This protocol is used to control the behavior of the Threadsignal component.

SchedulerThreadEventControl provides the following behaviors:
notify ()
slave behavior notify() : void;
Unblock any Fast Models threads waiting on this event.
lgnored if no threads are waiting. The event is not buffered until another thread tries to wait.
wait ()

slave behavior wait () : void;

Block the current Fast Models thread, for example the schedulerThread instance, until anything
calls notify ().
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2.72 SerialData protocol
Defined in $PVLIB HOME/LISA/SerialData.lisa.

About SerialData protocol

This protocol is implemented as a parallel interface for efficiency. All communication is driven by
the master port.

SerialData provides the following behaviors:

dataReceive ()

peer behavior dataReceive() : uintlé t;

Used by the master to receive data from the slave.

Table 2-3: Bits for dataReceive ()

15:13 Reserved

12 Set when no data available for reading
11 Reserved

10 Break error

9:8 Reserved

7:0 Receive data

dataTransmit ()

peer behavior dataTransmit (uintl6 t data) : void;

Used by the master to send data to the slave.

Table 2-4: Bits for dataTransmit ()

Bits Function

15:8 Reserved

7:0 Transmit data
signalsGet()
peer behavior signalsGet () : uint8 t;

Used by the master to get the current signal status.

Table 2-5: Bits for signalsGet ()

Bits Function
74 Reserved
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DCD
2 DSR
1 CTS
0 RI
signalsSet ()
peer behavior signalsSet (uint8 t signal) : void;

Used by the master to set the current signal status.

Table 2-6: Bits for signalsSet ()

Bits Function

7 Outl

6 Out2

5 RTS

4 DTR

3.0 Reserved

2.73 Signal protocol

Defined in $PVLIB_HOME/LISA/SignalProtocol.lisa.

About Signal protocol

The Signal protocol provides a single method that allows a master to set or clear a signal. This can
be used for any level-sensitive signalling

The sg::Signal::state enumeration provides two values:

sg::Signal::Set
sg::Signal::Clear

Signal provides the following behaviors:

setValue ()

peer behavior setValue(sg::Signal::State) : void;

Set signal value. Allowed values:
® sg::Signal::Set

® sg::Signal::Clear
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2.74 StateSignal protocol
Defined in $PVLIB HOME/LISA/SignalProtocol.lisa.

About StateSignal protocol

The StateSignal protocol provides one method that allows a master to set or clear a signal and
another allowing the master to retrieve the current state from a slave. This can be used for any
level-sensitive signalling

The sg::Signal::state enumeration provides two values:

sg::Signal::Set
sg::Signal::Clear

StateSignal provides the following behaviors:
getValue ()

peer behavior getValue() : sg::Signal::State;
Returns the state of the signal.
setValue ()

peer behavior setValue(sg::Signal::State) : void;

Set the signal value. Allowed values:
® sg::Signal::Set

® sg::Signal::Clear

2.75 SystemCCoprocBusProtocol protocol

Defined in $PVLIB HOME/examples/SystemCExport/Common/Protocols/LISA/
SystemCCoprocBusProtocol.lisa.

SystemCCoprocBusProtocol provides the following behaviors:

accessIsNonSecure ()

slave behavior accessIsNonSecure (void) : bool;

accessIsPriv ()

slave behavior accessIsPriv (void) : bool;
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addCoprocessor ()

slave behavior addCoprocessor (Coprocessor*, int num) : void;

removeCoprocessor ()

slave behavior removeCoprocessor (Coprocessor*, int num) : void;

2.76 SystemCPChannel protocol

Defined in $PVLIB HOME/examples/SystemCExport/Common/Protocols/LISA/
SystemCPChannelProtocol.lisa.

About SystemCPChannel protocol
Protocol used to communicate power state changes between a power controller and a device.

The sg::PChannel::presp t enumeration provides two values:
® sg::PChannel::ACCEPT

® sg::PChannel: :DENY
SystemCPChannel provides the following behaviors:
pactive ()

master behavior pactive (uint32 t pstate) : void;

To be implemented by a power controller.

prequest ()

slave behavior prequest (uint32 t pstate) : pchannel::presp t;

To be implemented by a device.

2.77 SystemCoherencylnterface protocol

Defined in $PVLIB HOME/LISA/SystemCoherencyInterface.lisa.
SystemCoherencyInterface provides the following behaviors:

doDownstreamAction ()

optional slave behavior doDownstreamAction (const
SystemCoherency: :DownstreamAction&) : bool;
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doUpstreamAction ()

optional master behavior doUpstreamAction (const SystemCoherency::UpstreamActioné&)
bool;

2.78 TZFilterControl protocol

Defined in $PVLIB HOME/LISA/TZFilterUnit.lisa.

About TZFilterControl protocol

This protocol controls the communication between filter units and control registers in the APB
control block.

TZFilterControl provides the following behaviors:

checkPermission ()

optional slave behavior checkPermission (const pv::TransactionAttributes*
attributes ,
B pv::bus addr t page base ,
bool is read ,
pv::RemapRequests& req ,
bool & abort on error ) : bool;

Check the permission of the transactions filtered by the filter unit, using the information in the APB
control block.

isEnabled()

slave behavior isEnabled() : bool;

Check if the filter unit is enabled or not. The APB control block controls the unit.

isSecureSlave ()

optional slave behavior isSecureSlave() : bool;

Check if the connected slave is secure or not.

setConfig()
optional master behavior setConfig(bool rd spec enable, bool wr spec enable,

uint32 t action) : void;

Pass the configurations to the filter.
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2.79 TZSwitchControl protocol

Defined in $PVLIB HOME/LISA/TZSwitch.lisa.

About TZSwitchControl protocol
Allow secure and normal TrustZone bus signals to be routed separately.

Transactions received on the TZSwitch pvbus_input slave port are routed according to a
configuration that is set up using parameters and/or the control port. Separate rules can be given
for secure and for normal transactions.

Transactions can be routed to one of the two master ports, pvbus port_a Or pvbus_port b, can be
ignored, or can generate aborts.

TzZSwitchControl provides the following behaviors:

routeAccesses ()

slave behavior routeAccesses (TZSwitch InputFilter input,
TZSwitch RouteOption destination) : void;

This behavior takes two arguments:
e input selects which types of signals are reconfigured:

TZINPUT_SECURE
Change the routing for secure transactions

TZINPUT_NORMAL
Change the routing for normal transactions

TZINPUT_ANY
Change the routing for all transactions
e destination selects how the chosen transactions are routed:

TZROUTE_IGNORE

Transactions are ignored. Reads return O.
TZROUTE_TO_PORT_A

Route transactions to pvbus_port_a.
TZROUTE_TO_PORT_B

Route transactions to pvbus_port b.

TZROUTE_ABORT
Cause transactions to generate an abort.

Initial routing is configured using TZSwitch parameters secure and normal based on the following
values:

0
lgnore
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1

Port A
2

Port B
3

Abort

Both default and explicit parameter values are overridden by any runtime calls to routeaccesses ()
on the control port.

2.80 TimerCallback protocol

Defined in $PVLIB_HOME/LISA/TimerCallbackProtocol.lisa.

About TimerCallback protocol

When a ClockTimer reaches zero, it invokes the signal () behavior on its timer callback port. This
allows a component to process a timed callback by implementing this behavior on a slave port. The
slave can also return a non-zero value to retrigger the timer.

TimerCallback provides the following behaviors:
signal ()

peer behavior signal() : uint32 t;

Invoked when a clock timer reaches zero. If a non-zero value is returned, the clock restarts its
countdown from the returned value.

2.81 TimerCallbacké4 protocol

Defined in $PVLIB_HOME/LISA/TimerCallbackProtocolé4.lisa.

About TimerCallbacké4 protocol

When a ClockTimer reaches zero, it invokes the signal () behavior on its timer callback port. This
allows a component to process a timed callback by implementing this behavior on a slave port. The
slave can also return a non-zero value to retrigger the timer.

TimerCallback64 provides the following behaviors:

signal ()

peer behavior signal() : uinté64 t;
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Invoked when a clock timer reaches zero. If a non-zero value is returned, the clock restarts its
countdown from the returned value.

2.82 TimerControl protocol

Defined in $PVLIB_HOME/LISA/TimerControlProtocol.lisa.

About TimerControl protocol

This protocol controls the actions of the component. It permits a timer to be set to schedule a
callback after a given number of ticks at the rate of the clock input.

If a timer is set while it is counting, it starts counting the new number of ticks without sending the
original callback. Canceling a timer when it is not active has no effect.

TimerControl provides the following behaviors:

cancel ()

slave behavior cancel () : void;

Cancel the countdown on the active ClockTimer, preventing the callback from being invoked.

isSet ()

slave behavior isSet () : bool;
Test whether the timer is currently actively counting.
remaining ()
slave behavior remaining() : uint32 t;
Return how many ticks remain before the timer’s callback event will be signalled.

set ()

slave behavior set (uint32 t ticks) : void;

Start the timer counting for the given number of ticks of its input clock. When the timer reaches
zero, the scheduler invokes the signal () behaviour on its callback port, see TimerCallback
protocol.

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 139 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Protocols

2.83 TimerControl64 protocol

Defined in $PVLIB HOME/LISA/TimerControlProtocol64.lisa.

About TimerControlé64 protocol

This protocol controls the actions of the component. It permits a timer to be set to schedule a
callback after a given number of ticks at the rate of the clock input.

If a timer is set while it is counting, it starts counting the new number of ticks without sending the
original callback. Canceling a timer when it is not active has no effect.

TimerControl64 provides the following behaviors:
cancel ()
slave behavior cancel () : void;
Cancel the countdown on the active ClockTimeré4, preventing the callback from being invoked.

isSet ()

slave behavior isSet () : bool;

Test whether the timer is currently actively counting.
remaining ()
slave behavior remaining() : uint64 t;
Return how many ticks remain before the timer’s callback event will be signalled.

set ()

slave behavior set (uint64 t ticks) : void;

Start the timer counting for the given number of ticks of its input clock. When the timer reaches
zero, the scheduler invokes the signal behaviour on its callback port, see TimerCallbacké64
protocol.

2.84 VECBProtocol protocol

Defined in $PVLIB HOME/examples/LISA/Common/LISA/VECBProtocol.lisa.

VECBProtocol provides the following behaviors:
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read()

slave behavior read(const uint8 t function, const uintl6 t device, uint32 t *
data) : bool;

write ()

slave behavior write(const uint8 t function, const uintlé t device, const uint32 t
data) : bool;

2.85 VGICComponentTraceExport protocol

Defined in $PVLIB HOME/LISA/VGIC Component.lisa.

About VGICComponentTraceExport protocol

This protocol is a workaround for a LISA problem where the CADI interface of the
VGIC_Component is not exported, but we want to export the trace sources. The trace sources can
be artificially exported onto another sg: : componentTrace by using this interface and not exported
to the VGIC_Component CADI interface.

To use the VGIC_Component'’s export_trace port, you must set the parameter
export_trace to cadi to false, otherwise the model aborts at run time.

VGICComponentTraceExport provides the following behaviors:

exportTrace ()

optional slave behavior exportTrace (/*sg::ComponentTrace*/void*) : void;

2.86 VGICReportingProtocol protocol
Defined in $PVLIB HOME/LISA/VGIC Component.lisa.
VGICReportingProtocol provides the following behaviors:
logErrors()

optional slave behavior logErrors( const char* buffer ) : void;

logFatal ()

optional slave behavior logFatal ( const char* buffer ) : void;

logWarnings ()
optional slave behavior logWarnings( const char* buffer ) : void;
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setEnables ()

optional master behavior setEnables( uint32 t new enable ) : uint32 t;

Enable outputs on the behaviours above, returns the old value.
bit[0]
Log warnings enabled.
bit[1]
Log errors enabled.
bit[2]
Log fatal enabled.

2.87 Value protocol
Defined in $PVLIB HOME/LISA/ValueProtocol.lisa.

About Value protocol
The Value protocol allows a master to send a 32-bit unsigned value to a slave.

value provides the following behaviors:

setValue ()

optional peer behavior setValue (uint32 t /*value*/) : void;

Sets a 32-bit value for the signal.

2.88 ValueState protocol

Defined in $PVLIB HOME/LISA/ValueProtocol.lisa.

About ValueState protocol
The ValueState protocol allows a master to retrieve the current value from a slave.

valueState provides the following behaviors:

getValue ()

peer behavior getValue() : uint32 t;

Returns a 32-bit value for the signal.
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setValue ()

peer behavior setValue (uint32 t value) : void;

Sets a 32-bit value for the signal.

2.89 ValueState_64 protocol

Defined in $PVLIB HOME/LISA/Value64Protocol.lisa.

About ValueState_64 protocol
The valuestate 64 protocol allows a master to retrieve the current value from a slave.

valueState 64 provides the following behaviors:
getValue ()

peer behavior getValue() : uint64 t;
Returns a 64-bit value for the signal.
setValue ()

peer behavior setValue (uint64 t value) : void;

Sets a 64-bit value for the signal.

2.90 Value_64 protocol

Defined in $PVLIB HOME/LISA/Value64Protocol.lisa.

About Value_64 protocol
The value 64 protocol allows a master to send a 64-bit unsigned value to a slave.

value 64 provides the following behaviors:
setValue ()

optional peer behavior setValue (uint64 t /*value*/) : void;

Sets a 64-bit value for the signal.
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2.91 VirtualEthernet protocol

Defined in $PVLIB HOME/LISA/VirtualEthernetProtocol.lisa.

About VirtualEthernet protocol
The Ethernet frame class encapsulates an Ethernet frame in a broken-up format that is more

accessible by components. For information on the class definition, see the EthernetFrame.h header
file located in $SPVLIB HOME/include/components/VirtualEthernet/Protocol/.
virtualEthernet provides the following behaviors:
sendToMaster ()
master behavior sendToMaster (EthernetFrame* frame) : void;
Send an Ethernet frame to the master port.
sendToSlave ()

slave behavior sendToSlave (EthernetFrame* frame) : void;

Send an Ethernet frame to the slave port.

2.92 VisEventRecorderProtocol protocol

Defined in $PVLIB_HOME/LISA/VisEventRecorderProtocol.lisa.

About VisEventRecorderProtocol

The VisEventRecorderProtocol is used to play back and record events in the visualisation
component of a platform system. The main purpose is for recording GUI benchmarks and
regression tests for operating systems. A master port of this protocol is in the Visualisation
component and a slave port is in the VisEventRecorder component.

VisEventRecorderProtocol provides the following behaviors:
getEvent ()

slave behavior getEvent (VisEvent *event) : bool;

processEvents () IS called to notify the master component, for example Visualisation, that new
events are available.

The new events are retrieved by getEvent () from within processEvents ().
The slave component decides whether playback is enabled or disabled.

Playback events:
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e Return true and fill event with the next event if there is one

e Return false if there is no event
It is safe to call this behavior from outside of processEvents (). If 50, it always returns false.
processEvents ()

master behavior processEvents () : void;

The slave component calls this behavior in the master component to notify the master component
that new events are now available and must be processed.

The new events should be retrieved using getEvent () from within processEvents ().
putEvent ()

slave behavior putEvent (const VisEvent *event) : void;

Record events call this behavior:
e Regardless of whether recording is enabled or disabled

e Even for events that just came from getEvent ()
The slave component decides whether recording is enabled or disabled.
registerVisRegion ()

slave behavior registerVisRegion (VisRegion *region, const char *regionName) : void;
Called on initialisation. Associates names with visregion pointers.
The slave component does not access the visregion objects.

All visrRegion objects, usually visrRenderRegion and visPushButtonRegion, Should be registered,
but at least the ones where visEvent: :region is used in the event loop.

Use the instance name for the region in the visualisation component as the name. For example
registerVisRegion (myRegion, "myRegion");

2.93 v7_VGIC_Configuration_Protocol protocol

Defined in $PVLIB HOME/LISA/v7 VGIC Configuration Protocol.lisa.
v7_VGIC Configuration Protocol provides the following behaviors:

getNumberOfCores ()

slave behavior getNumberOfCores () : unsigned;
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setMasterIdToCoreNumberMapping ()

slave behavior setMasterIdToCoreNumberMapping (
uint32 t master id ,
uint32 t master id mask ,
unsigned cpu interface number ,
unsigned inout cluster number ,
unsigned inout cpu number in cluster
) : bool; - - - -

2.94 v8EmbeddedCrosslrigger_controlprotocol protocol
Defined in $PVLIB HOME/LISA/v8EmbeddedCrossTrigger.lisa.

About vBEmbeddedCrossTrigger_controlprotocol protocol

This protocol connects the Cross Trigger Interface (CTI) in processor components to platform-level
Cross Trigger Matrix (CTM) components.

This opaque protocol is not exportable across a SystemC interface.
v8EmbeddedCrossTrigger controlprotocol pmnAdesthefoHowAngIaehavkw&

getComponentIdByte ()

master behavior getComponentIdByte (unsigned pidn) : uint8 t;

getPeripheralIdByte ()

master behavior getPeripheralldByte (unsigned pidn) : uint8 t;

init()

slave behavior init (unsigned number of triggers, unsigned intack mask, unsigned
number of claim bits, bool has software lock, bool has CTIDEVCTL) : void;

initDelayedSysReg ()

optional slave behavior initDelayedSysReg (SynchronizeSysRegHelper*, bool, bool )
void;

initTrace ()

optional slave behavior initTrace (SystemRegUpdateTraceProbe*, bool*, int ) : void;

isOSUnlockCatchEnabled()

optional slave behavior isOSUnlockCatchEnabled() : bool;
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isResetCatchEnabled ()

reg_read()

reg write()

reset ()

setValue_ inputTrigger ()

setValue outputTrigger ()
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3. Fast Models components

This chapter describes all model components in Fast Models, organized by component type.

For each component, the documentation includes notes about using the model, describes any
deviations in the model from the Technical Reference Manual (TRM), and describes the ports and
parameters.

3.1 Component differences

This topic lists the new and changed components in this release.

Differences between 11.28.23 and 11.29.19
Table 3-1: Components added

Component Quality level

3.5.33 ARMCortexA320CT on page 1686 Preliminary support
3.10.12 CHBCR on page 3687 Alpha support
3.7.9 CombinedMessagingUnitAE on page 3444 N/A

3.6.2 FramelracingComponent on page 3378 Alpha support
3.10.56 MHUB320AE on page 4628 Full support
3.10.64 MMU_720AE on page 4788 rOpO=pre

3.10.73 OTPW on page 4907 Full support

3.7.60 TC25_SecureAccessConfig on page 3557 N/A

Table 3-2: Components removed

DP500
DP500x2
DP550
DP550x2
DP650
DP650x2
Mali_G51
Mali_G72
V550

Table 3-3: Components changed

Component Has the IP revision Has the quality level Have ports been added Have parameters been added
changed? changed? or removed? or removed?

AEMVACT No No No Yes

ARMCortexA520AECT No No No Yes
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Component Has the IP revision Has the quality level 'Have ports been added  Have parameters been added
changed? changed? or removed? or removed?
ARMCortexM55CT No No Yes Yes
ARMCortexR52CT No No No Yes
AddressTranslationUnit No No No Yes
CMN700 No No Yes Yes
CMN _S3 No No Yes Yes
D71 No No Yes No
DebugROM No No No Yes
GIC700 No No No Yes
GIC700_Filter No No No Yes
GIC720AE No No No Yes
GIC720AE _Filter No No No Yes
Labeller No No No Yes
LifeCycleManager No No No Yes
MMU _S3 No No No Yes
Mali_ G720 No No Yes No
Mali_ G725 No No Yes Yes
MemoryMappedCounterModule | No No No Yes
PASSwitch No No No Yes
PL370_HDLCD No No Yes No
PMU No No No Yes
SMMUV3AEM No No No Yes

3.2 Bridge components

This section describes the Bridge components.

These components allow conversion between the following protocols:
e PVBus and AMBAPV.

e Signal and AMBAPVSignal.

o StateSignal and AMBAPVSignalState.

e Value(_64) and AMBAPVValue(64).

e ValueState( 64) and AMBAPVValueState(64).

LISA+ source for the bridge components is located in $PVLIB HOME/examples/SystemCExport/
Bridges/.
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The AMBAPV protocols and components are designed to interface with the AMBA® TLM PV
library for ASI TLM 2.0. Fast Models provides this library as a standard way of mapping the AMBA
protocol on top of ASI TLM 2.0.2 kit at PV level.

For more information about the AMBA TLM PV library for ASI TLM 2.0.2 kit, see the Fast Models
documentation in $MAXCORE HOME/AMBA-PV/doc/.

For more information about ASI TLM 2.0, see the Accellera documentation that is provided with
the kit.

See also:

e Accellera Systems Initiative

e AMBA-PV Extensions to TLM 2.0 Developer Guide

e Fast Models User Guide, SystemC Export with Multiple Instantiation

3.2.1 AMBAPV2PVBus

AMBA-PV to PVBuUs protocol converter. This model is written in LISA+.

About AMBAPV2PVBus

e PVBus does not support transactions with byte_enable set (strobing transactions, in AXI terms).
This bridge component rejects them.

e Variants of this component also exist with multiple input and output ports.

The bridge enables the ACP port to treat a transaction as coherent. It provides an additional
parameter to specify the default shared bit value for incoming AMBA-PV transactions.

It also enables the shared bit to be specified by the “shareable” attribute of an AMBA-
PV transaction using the amba_pv_attributes class. (Requires you to define the
AMBA PV _INCLUDE ATTRIBUTES macro at compile time.)

Limitations

Fast Models bridges between PVBus and AMBA-PV can transport Memory Tagging Extension
(MTE) operations (tag stores, tag loads, and tag-checked loads and stores). These operations are
transported opaquely, so the endpoint must be using PVBus. This means you cannot handle these
operations in your own TLM components.

Iris and MTI instances for AMBAPV2PVBus
This model has the following Iris instances:

Table 3-4: AMBAPV2PVBus Iris instances

InstanceName ComponentName

AMBAPV2PVBus AMBAPV2PVBuUs

AMBAPV2PVBus.bus master PVBusMaster
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This model has the following MTI trace components:

Table 3-5: AMBAPV2PVBus MTI instances

InstanceName ComponentName

AMBAPV2PVBus AMBAPV2PVBuUS
AMBAPV2PVBus.bus master PVBusMaster
Ports for AMBAPV2PVBus
Table 3-6: Ports
Name Protocol Type Description
amba_pv_s AMBAPV Slave -
pvbus m PVBus Master -

Parameters for AMBAPV2PVBus

base_addr
Type
int

Default value
0x0

Description
Base address.

report_errors
Type
bool
Default value
0x0
Description
Report transactions which do not comply with PVBus protocol requirements.

shareable
Type
bool
Default value
0x1
Description
Shareable default.
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3.2.2 AMBAPVACE2PVBus
AMBA-PV ACE to PVBus protocol converter. This model is written in LISA+.

About AMBAPVACE2PVBus
o  AMBAPVACE2PVBuUs depends on the AMBA-PV API, which must be at least version 1.4.

e The translation of bus transactions by the bridge has some impact on performance. Bus
masters that cache memory transactions avoid much of this impact. The bridge does not
support DMI.

e PVBus does not support transactions with byte enable set (strobing transactions, in AXI terms).
This bridge component rejects them.

Iris and MTI instances for AMBAPVACE2PVBus
This model has the following Iris instances:

Table 3-7: AMBAPVACE2PVBus Iris instances

InstanceName ComponentName
AMBAPVACE2PVBus AMBAPVACE2PVBuUS
AMBAPVACE2PVBus.bus master PVBusMaster

This model has the following MTI trace components:

Table 3-8: AMBAPVACE2PVBus MTI instances

InstanceName ComponentName
AMBAPVACE2PVBuUsS AMBAPVACE2PVBuUSs
AMBAPVACE2PVBus.bus master PVBusMaster

Ports for AMBAPVACE2PVBus
Table 3-9: Ports

Name Protocol Type Description
amba_ pv_ace_s AMBAPVACE Slave
pvbus m PVBus Master

Parameters for AMBAPVACE2PVBus

report _errors
Type
bool
Default value
0x0
Description
Report transactions which do not comply with PVBus protocol requirements.
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3.2.3 AMBAPVSignal2SGSignal

AMBA-PV Signal to SystemGenerator Signal protocol converter. This model is written in LISA+.

/7 l Variants of this component also exist with multiple input and output ports.
Note

Iris and MTI instances for AMBAPVSignal2SGSignal
This model has the following Iris instances:

Table 3-10: AMBAPVSignal2SGSignal Iris instances

InstanceName ComponentName

AMBAPVSignal2SGSignal AMBAPVSignal2SGSignal

Ports for AMBAPVSignal2SGSignal
Table 3-11: Ports

Name Protocol Type Description

amba pv_signal s |AMBAPVSignal |Slave |Input slave port for connection from top-level AMBAPVSignal slave port.

sg_signal m Signal Master | Handles outgoing signal state changes. Converted signal state changes are sent out
through this port.

3.2.4 AMBAPVSignalState2SGStateSignal

AMBA-PV SignalState to SystemGenerator StateSignal protocol converter. This model is written in
LISA+.

/7 l Variants of this component also exist with multiple input and output ports.
Note

Iris and MTI instances for AMBAPVSignalState2SGStateSignal
This model has the following Iris instances:

Table 3-12: AMBAPVSignalState2SGStateSignal Iris instances

InstanceName ComponentName
AMBAPVSignalState2SGStateSignal AMBAPVSignalState2SGStateSignal
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Ports for AMBAPVSignalState2SGStateSignal
Table 3-13: Ports

Name Protocol Type Description
amba pv_signal s AMBAPVSignalState Slave
sg_signal m StateSignal Master

3.2.5 AMBAPVValue2SGValue

AMBA-PV Value to SystemGenerator Value protocol converter. This model is written in LISA+.

/7 I Variants of this component also exist with multiple input and output ports.
Note

Iris and MT]I instances for AMBAPVValue2SGValue
This model has the following Iris instances:

Table 3-14: AMBAPVValue2SGValue Iris instances
InstanceName ComponentName

AMBAPVValue2SGValue AMBAPVValue2SGValue

Ports for AMBAPVValue2SGValue
Table 3-15: Ports

Name Protocol Type Description
amba_ pv _value_ s AMBAPVValue Slave
sg _value m Value Master -

3.2.6 AMBAPVValue2SGValue64

AMBA-PV Valueé4 to SystemGenerator Value_64 protocol converter. This model is written in LISA
+.

/7 I Variants of this component also exist with multiple input and output ports.
Note

Iris and MTI instances for AMBAPVValue2SGValueé4
This model has the following Iris instances:
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Table 3-16: AMBAPVValue2SGValueé4 Iris instances

InstanceName ComponentName

AMBAPVValue2SGValueb64 AMBAPVValue2SGValue64

Ports for AMBAPVValue25GValue64
Table 3-17: Ports

Name Protocol Type Description
amba pv value s AMBAPVValue64 Slave
sg_value m Value 64 Master

3.2.7 AMBAPVValue642SMMUvV3AEMIdentify

AMBA-PV Value64 to SMMUvV3AEMIdentify protocol converter. This model is written in LISA+.

Iris and MTI instances for AMBAPVValue642SMMUv3AEMIdentify
This model has the following Iris instances:

Table 3-18: AMBAPVValue642SMMUvV3AEMIdentify Iris instances

InstanceName ComponentName

AMBAPVValue642SMMUV3AEMIdentify AMBAPVValue642SMMUV3AEMIdentify

Ports for AMBAPVValue642SMMUv3AEMIdentify
Table 3-19: Ports

Name Protocol Type Description
identify SMMUv3AEMIdentifyProtocol Master

identify reply AMBAPVValue64 Master

identify request AMBAPVValue64 Slave

3.2.8 AMBAPVValue642VECB

AMBA-PV to VECB protocol converter. This model is written in LISA+.

Iris and MT]I instances for AMBAPVValue642VECB
This model has the following Iris instances:

Table 3-20: AMBAPVValue642VECB Iris instances

InstanceName ComponentName

AMBAPVValue642VECB AMBAPVValue642VECB
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Ports for AMBAPVValue642VECB
Table 3-21: Ports

Name Protocol Type Description
amba pv ctrl s AMBAPVValue Slave

amba pv data s AMBAPVValue64 Slave

vecb m VECBProtocol Master -

3.2.9 AMBAPVValueState2SGValueState

AMBA-PV ValueState to SystemGenerator ValueState protocol converter. This model is written in
LISA+.

/7 I Variants of this component also exist with multiple input and output ports.
Note

Iris and MTI instances for AMBAPVValueState2SGValueState
This model has the following Iris instances:

Table 3-22: AMBAPVValueState2SGValueState Iris instances
InstanceName ComponentName

AMBAPVValueState2SGValueState AMBAPVValueState2SGValueState

Ports for AMBAPVValueState2SGValueState
Table 3-23: Ports

Name Protocol Type Description
amba pv value s AMBAPVValueState Slave
sg_value m ValueState Master

3.2.10 AMBAPVValueState2SGValueState64

AMBA-PV ValueState64 to SystemGenerator ValueState_64 protocol converter. This model is
written in LISA+.

/7 l Variants of this component also exist with multiple input and output ports.
Note
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Iris and MTI instances for AMBAPVValueState2SGValueState64
This model has the following Iris instances:

Table 3-24: AMBAPVValueState2SGValueStateé64 Iris instances

InstanceName ComponentName

AMBAPVValueState2SGValueState6d AMBAPVValueState2SGValueState64

Ports for AMBAPVValueState2SGValueState64
Table 3-25: Ports

Name Protocol Type Description
amba pv_value s AMBAPVValueState64 Slave -
sg_value m ValueState 64 Master -

3.2.11 BroadcastSignal2AMBAPVSignal

Broadcast signal to AMBAPVSignal coverter. This model is written in LISA+.

Iris and MTI instances for BroadcastSignal2AMBAPVSignal
This model has the following Iris instances:

Table 3-26: BroadcastSignal2AMBAPVSignal Iris instances

InstanceName ComponentName

BroadcastSignal2AMBAPVSignal BroadcastSignal2AMBAPVSignal

Ports for BroadcastSignal2AMBAPVSignal
Table 3-27: Ports

Name Protocol Type Description
amba pv_signal m AMBAPVSignal Master -
amba pv_signal s AMBAPVSignal Slave -
b signal Signal Broadcast -

3.2.12 Clock2SystemC

Clock to SystemC Converter. This model is written in LISA+.

Iris and MTI instances for Clock2SystemC
This model has the following Iris instances:

Table 3-28: Clock2SystemC Iris instances

InstanceName ComponentName

Clock2SystemC Clock2SystemC
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Ports for Clock2SystemC

Table 3-29: Ports

Name Protocol Type Description
clk in ClockSignal Slave -

current ticks s AMBAPVValueState64 Slave -

get clock s AMBAPVValueState64 Slave -

rate in Hz s AMBAPVValueState64 Slave -
set_clock m AMBAPVValue64 Master -

3.2.13 ClockRateConversion

ClockRateControl to rate in Hz (Value_64) Converter. This model is written in LISA+.

Iris and MTI instances for ClockRateConversion
This model has the following Iris instances:

Table 3-30: ClockRateConversion Iris instances

InstanceName

ClockRateConversion

ComponentName

ClockRateConversion

ClockRateConversion.clk div0 ClockDivider
ClockRateConversion.clk divl ClockDivider
ClockRateConversion.clk div2 ClockDivider
ClockRateConversion.clk div3 Clockbivider

This model has the following MTI trace components:

Table 3-31: ClockRateConversion MTI instances

InstanceName

ComponentName

ClockRateConversion.clk div0 ClockDivider
ClockRateConversion.clk divl ClockDivider
ClockRateConversion.clk div2 ClockDivider
ClockRateConversion.clk div3 ClockDivider

Ports for ClockRateConversion
Table 3-32: Ports
Name Protocol Type Description
clock ClockSignal Slave -
rate ctrl[4] ClockRateControl Slave -
rate hz[4] Value 64 Master -
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Parameters for ClockRateConversion

clk div0.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clk_divO .mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clk_divl.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clk divl.mul
Type
int
Default value
0x1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clk div2.div
Type

int
Default value

Ox1
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Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clk_div2 .mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clk div3.div

Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clk div3.mul

Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

3.2.14 ClockSignal2SC_ClockSignal

ClockSignal to SystemC ClockSignal converter. This model is written in LISA+.

Iris and MTI instances for ClockSignal2SC_ClockSignal
This model has the following Iris instances:

Table 3-33: ClockSignal2SC_ClockSignal Iris instances

InstanceName ComponentName

ClockSignal2sC ClockSignal ClockSignal2SC ClockSignal
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Name Protocol Type Description
clk out ClockSignal Slave -
sc_clk out SC_ClockSignal Master -

3.2.15 CoprocBus2SystemC

CoprocBusProtocol to SystemCCoprocBusProtocol converter. This model is written in LISA+.

Iris and MT]I instances for CoprocBus2SystemC

This model has the following Iris instances:

Table 3-35: CoprocBus2SystemcC Iris instances

InstanceName

CoprocBus2SystemC

ComponentName

CoprocBus2SystemC

Ports for CoprocBus2SystemC

Table 3-36: Ports

Name Protocol Type Description
coproc_bus_s CoprocBusProtocol Slave -
sc_coproc_bus m SystemCCoprocBusProtocol Master -
3.2.16 Counterinterface2SystemC
Counterlinterface to SystemC Converter. This model is written in LISA+.
Iris and MTI instances for Counterinterface2SystemC
This model has the following Iris instances:
Table 3-37: Counterinterface2SystemC Iris instances
InstanceName ComponentName
CounterInterface2SystemC CounterInterface2SystemC
Ports for Counterinterface2SystemC
Table 3-38: Ports
Name Protocol Type Description
amba pv eventUpdate m AMBAPVValue Master -
amba pv getCounterValue s AMBAPVValueState64 Slave -
amba pv requestEventUpdate s AMBAPVValue64 Slave -
amba pv_requestSignalUpdate s AMBAPVValue64 Slave -
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\ET Protocol Type Description
amba_pv_setEnabled m AMBAPVValue Master -
amba_ pv_signalUpdate m AMBAPVValue Master -
cntvalueb CounterInterface Slave -

3.2.17 InstructionCount2SystemC

InstructionCount to SystemC Converter. This model is written in LISA+.

\4
/ l Variants of this component also exist with multiple input and output ports.
Note

Iris and MTI instances for InstructionCount2SystemC

This model has the following Iris instances:
Table 3-39: InstructionCount2SystemC Iris instances
InstanceName ComponentName
InstructionCount2SystemC InstructionCount2SystemC

Ports for InstructionCount2SystemC
Table 3-40: Ports
Name Protocol Type Description
inst_ count AMBAPVValueState64 Slave -
run_state AMBAPVValueState Slave -
ticks InstructionCount Slave -

3.2.18 LCD2SystemC

Converts LCD protocol to SystemC. This model is written in LISA+.

Iris and MT]I instances for LCD2SystemC

This model has the following Iris instances:

Table 3-41: LCD2SystemC Iris instances

InstanceName

LCD2SystemC

ComponentName

LCD2SystemC
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Ports for LCD2SystemC
Table 3-42: Ports
Name Protocol Type Description
all received sPL AMBAPVSignal Master -
all received u AMBAPVSignal Master -
lcd s LCD Slave -
lock m AMBAPVValueState64 Master -
setPreferredLayout _d AMBAPVValue Master -
setPreferredLayout h AMBAPVValue Master -
setPreferredLayout w AMBAPVValue Master -
unlock m AMBAPVSignal Master -
update h AMBAPVValue Master -
update w AMBAPVValue Master -
update x AMBAPVValue Master -
update y AMBAPVValue Master -

3.2.19 PChannel2SystemC

PChannel to SystemC Converter. This model is written in LISA+.

Iris and MT]I instances for PChannel2SystemC

This model has the following Iris instances:
Table 3-43: PChannel2SystemC Iris instances
InstanceName ComponentName
PChannel2SystemC PChannel2SystemC

Ports for PChannel2SystemC
Table 3-44: Ports
Name Protocol Type Description
pchannel PChannel Slave -
sc_pchannel SystemCPChannel Master -
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3.2.20 PVBus2AMBAPV

PVBus to AMBA-PV protocol converter. This model is written in LISA+.

About PVBus2AMBAPV

/7 | Variants of PVBus2AMBAPYV also exist with multiple input and output ports.
Note

The AMBAPV protocol definition in LISA, aMBAPVProtocol.lisa, Specifies a 64-bit bus width, so the
PVBus2AMBAPV bridge also handles a 64-bit bus width.

If you need to connect to a component that uses a bus interface with a smaller or larger bus width,
the recommended method is to insert a downsizer or upsizer respectively.

Alternatively, you could define a new bus protocol with the required bit width, for example
AMBAPV32, and update the corresponding bridges to use the new protocol on AMBA-PV ports:

master pPort<AMBAPV32> amba pv_m

Limitations

Fast Models bridges between PVBus and AMBA-PV can transport Memory Tagging Extension
(MTE) operations (tag stores, tag loads, and tag-checked loads and stores).

These operations are transported opaquely, so the endpoint must be using PVBus. This means you
cannot handle these operations in your own TLM components.

Dumping the DMI cache

DMI viewer provides the debugging functionality of the PVBus2AMBAPV bridge. When activated,
it dumps the content of the DMI cache in the bridge in the following CSV format:

Range start, Range end incl, Pointer, Latency, R/W, Attributes

To activate this functionality, a name for the counters output file must be set, using the counters-
file-name parameter. If the counters file name is set, when dump-dmi-cache is set to 1 at runtime,
the DMI cache of the bridge is dumped. The runtime parameter is always reset to O when the
dump has completed.

Iris and MTI instances for PVBus2AMBAPV
This model has the following Iris instances:

Table 3-45: PVBus2AMBAPV Iris instances

InstanceName ComponentName

PVBus2AMBAPV PVBus2AMBAPV
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InstanceName ComponentName

PVBus2AMBAPV.bus_bridge PVBusBridge

This model has the following MTI trace components:

Table 3-46: PVBus2AMBAPYV MTI instances

InstanceName ComponentName

PVBuUs2AMBAPV PVBuUs2AMBAPV
PVBuUs2AMBAPV.bus bridge PVBusBridge

Ports for PVBus2AMBAPV
Table 3-47: Ports
Name Protocol Type Description
amba pv m AMBAPV Master -
pvbus_s PVBus Slave -

Parameters for PVBus2AMBAPV

counters-file-name
Type
string

Default value

Description
Prefix of the file name to store counters at the end of simulation.

dump-dmi-cache
Type
bool
Default value
0x0
Description
Dumps the content of the DMI cache into a file.

dump-dmi-file-name
Type
string
Default value
Description
Prefix of the file name to dump the content of the DMI when requested.
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force-dmi-size
Type
bool

Default value
Ox1

Description
Force DMI start and end address to be 4kB-aligned.

min-range-to-cache
Type
int

Default value
0x10000

Description
Min DMI range size to cache in the bridge.

size
Type
int

Default value
0x1000000000000

Description
Maximum size of memory region.

3.2.21 PVBus2AMBAPVACE

PVBus to AMBA-PV ACE protocol converter. This model is written in LISA+.

About PVBus2AMBAPVACE
PVBus2AMBAPVACE depends on the AMBA-PV API, which must be at least version 1.4.

The translation of bus transactions by the bridge has some impact on performance. Bus masters
that cache memory transactions avoid much of this impact.

DMI viewer provides the debugging functionality of the PVBus2AMBAPV bridge. When activated,
it dumps the content of the DMI cache in the bridge in the following CSV format:

Range start, Range end incl, Pointer, Latency, R/W, Attributes

To activate this functionality, set a name for the counters output file using the counters-file-name
parameter. If the counters file name is set, when dump-dmi-cache is set to 1 at runtime, the DM
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cache of the bridge is dumped. The runtime parameter is always reset to O when the dump has
completed.

Iris and MTI instances for PVBus2AMBAPVACE
This model has the following Iris instances:

Table 3-48: PVBus2AMBAPVACE Iris instances

PVBuUs2AMBAPVACE PVBus2AMBAPVACE
PVBus2AMBAPVACE.bus bridge PVBusBridge
PVBUs2AMBAPVACE.pvbus_ tlm switch PVBusMapper

This model has the following MTI trace components:

Table 3-49: PVBus2AMBAPVACE MTI instances

PVBus2AMBAPVACE PVBuUs2AMBAPVACE
PVBuUs2AMBAPVACE.bus bridge PVBusBridge
PVBus2AMBAPVACE.pvbus tlm switch PVBusMapper

Ports for PVBus2AMBAPVACE
Table 3-50: Ports

Name Protocol Type Description
amba pv_ace m AMBAPVACE Master -
pvbus_over tlm control PVBusOverTLMControl Slave -
pvbus_s PVBus Slave -

Parameters for PVBus2AMBAPVACE

counters-file-name
Type
string
Default value
Description
Prefix of the file name to store counters at the end of simulation.

dmi-cache-name
Type

string
Default value
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DEPRECATED: This parameter will be ignored. Name of the DMI cache. Useful for multiple

bridges to share the same cache.

dump-dmi-cache
Type
bool

Default value
0x0

Description
Dumps the content of the DMI cache into a file.

dump-dmi-file-name
Type
string

Default value

Description

Prefix of the file name to dump the content of the DMI when requested.

force-dmi-size
Type
bool

Default value
Ox1

Description
Force DM start and end address to be 4kB-aligned.

min-range-to-cache
Type

int
Default value

0x10000

Description
Min DM range size to cache in the bridge.

route-tlm

Type
bool
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Default value
Ox1

Description

Route all the PVBuUs traffic explicitly to the TLM bus. Allows to monitor transactions on the
TLM bus but slows down the emulation. The routing must always be to TLM if there is not a
corresponding AMBAPVACE2PVBuUs bridge downstream.

route-tlm-filter
Type
string

Default value

«n

Route TLM filter set a range (or multiple ranges) of addresses that will use PVBus even if route-tim
is set to true.

The route-tim-filter is specified in JSON format. Example,

{
"begin":0x2£000000",
"size":0x1000

}o

{
"begin":0x4£000000",
"size":0x2000

}

set-ace-lite
Type

bool
Default value

0x0
Description

Set bridge mode when connecting to ace-lite ports. If true, the bridge will not deal with
SNOOPs.

size
Type
int
Default value
0x1000000000000
Description
Maximum size of memory region, i.e. the first unsupported address.
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3.2.22 PVBusBridge

A PVBuUsBridge bridges incoming transactions to a PVDevice port. This model is written in C++.

Iris and MT]I instances for PVBusBridge
This model has the following Iris instances:

Table 3-51: PVBusBridge Iris instances
InstanceName ComponentName

PVBusBridge PVBusBridge

This model has the following MTI trace components:

Table 3-52: PVBusBridge MTlI instances
InstanceName ComponentName

PVBusBridge PVBusBridge

Ports for PVBusBridge
Table 3-53: Ports

Name Protocol Type Description

control |PVBusBridgeControl |Slave |Control signal.

device PVDevice Master | Optimised connection out to devices.

dump dmi |Signal Slave | On the assert of this signal the bridge will dump dmi cache content into a csv file

pvbus_ s |PVBus Slave | Connection in from bus master.

reset Signal Slave | On the assert of this signal, a reset of the bus slave will be latched this is used by the bus
deadlock detection logic.

3.2.23 SC_ClockSignal2ClockSignal

SystemC ClockSignal to ClockSignal converter. This model is written in LISA+.

Iris and MTI instances for SC_ClockSignal2ClockSignal
This model has the following Iris instances:

Table 3-54: SC_ClockSignal2ClockSignal Iris instances
InstanceName ComponentName

SC_ClockSignal2ClockSignal SC_ClockSignal2ClockSignal

Ports for SC_ClockSignal2ClockSignal
Table 3-55: Ports
Name Protocol Type Description

clk in ClockSignal Master -
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Protocol Description

sc_clk in SC ClockSignal Slave

3.2.24 SGSignal2AMBAPVSignal

SystemGenerator Signal to AMBA-PV Signal protocol converter. This model is written in LISA+.

About SGSignal2AMBAPVSignal
SGSignal to AMBA-PV signal protocol converter.

/7 l Variants of this component also exist with multiple input and output ports.
Note

Iris and MT]I instances for SGSignal2AMBAPVSignal
This model has the following Iris instances:

Table 3-56: SGSignal2AMBAPVSignal Iris instances

InstanceName ComponentName

SGSignal2AMBAPVSignal SGSignal2AMBAPVSignal

Ports for SGSignal2AMBAPVSignal
Table 3-57: Ports

Name Protocol Type Description

amba_pv_signal m|AMBAPVSignal |Master |Output master port for connection to top-level AMBAPVSignal master port. Converted
signal state changes are sent out through this port.

sg_signal s Signal Slave |Handles incoming signal state changes.

3.2.25 SGStateSignal2AMBAPVSignalState

SystemGenerator StateSignal to AMBA-PV SignalState protocol converter. This model is written in
LISA+.

About SGStateSignal2AMBAPVSignalState
SGStateSignal to AMBA-PV SignalState protocol converter.

/7 l Variants of this component also exist with multiple input and output ports.
Note

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 171 of 5242



Fast Models

Reference Guide

Document ID: 100964 1129 00 en
Issue 00
Fast Models components

Iris and MTI instances for SGStateSignal2AMBAPVSignalState
This model has the following Iris instances:

Table 3-58: SGStateSignal2AMBAPVSignalState Iris instances

InstanceName

SGStateSignal2AMBAPVSignalState

ComponentName

SGStateSignal2AMBAPVSignalState

Ports for SGStateSignal2AMBAPVSignalState

Table 3-59: Ports

Name Protocol Type Description

amba_ pv_signal m|AMBAPVSignalState |Master|Output master port for connection to top-level AMBAPVValueb4 master port.
Converted value changes are sent out through this port.

sg_signal s StateSignal Slave |Handles incoming value changes.

3.2.26 SGValue2AMBAPVValue

SystemGenerator Value to AMBA-PV Value protocol converter. This model is written in LISA+.

About SGValue2AMBAPVValue

Note

/7 I Variants of this component also exist with multiple input and output ports.

Iris and MT]I instances for SGValue2AMBAPVValue
This model has the following Iris instances:

Table 3-60: SGValue2AMBAPVValue Iris instances

InstanceName

SGValue2AMBAPVValue

ComponentName

SGValue2AMBAPVValue

Ports for SGValue2AMBAPVValue

Table 3-61: Ports

Name

amba_pv_value m|AMBAPVValue |Master

Protocol Type

Description

Output master port for connection to top-level AMBAPVValue master port. Converted
value changes are sent out through this port.

sg_value_s Value Slave

Handles incoming value changes.
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3.2.27 SGValue2AMBAPVValueb4

SystemGenerator Value_64 to AMBA-PV Valueé4 protocol converter. This model is written in LISA

+.

About SGValue2AMBAPVValue64

Note

/7 l Variants of this component also exist with multiple input and output ports.

Iris and MTI instances for SGValue2AMBAPVValueé4
This model has the following Iris instances:

Table 3-62: SGValue2AMBAPVValueé4 Iris instances

InstanceName

SGValue?2AMBAPVValueb64

ComponentName
SGValue2AMBAPVValue64

Ports for SGValue2AMBAPVValueé64

Table 3-63: Ports

Name Protocol Type Description
amba pv_value m|AMBAPVValue64 |Master |Output master port for connection to top-level AMBAPVValue master port. Converted
value changes are sent out through this port.
Value 64 Slave |Handles incoming value changes.

sg value s

3.2.28 SGValueState2AMBAPVValueState

SystemGenerator ValueState to AMBA-PV ValueState protocol converter. This model is written in

LISA+.

About SGValueState2AMBAPVValueState

Note

/7 l Variants of this component also exist with multiple input and output ports.

Iris and MT]I instances for SGValueState2AMBAPVValueState
This model has the following Iris instances:
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Table 3-64: SGValueState2AMBAPVValueState Iris instances

InstanceName ComponentName

SGValueState2AMBAPVValueState SGValueState2AMBAPVValueState

Ports for SGValueState2AMBAPVValueState
Table 3-65: Ports

Name Protocol Type Description

amba_pv_value m|AMBAPVValueState |Master |Output master port for connection to top-level AMBAPVValue master port.
Converted value changes are sent out through this port.

sg_value_s ValueState Slave |Handles incoming value changes.

3.2.29 SGValueState2AMBAPVValueState64

SystemGenerator ValueState 64 to AMBA-PV ValueStateé4 protocol converter. This model is
written in LISA+.

About SGValueState2AMBAPVValueState64

/7 l Variants of this component also exist with multiple input and output ports.
Note

Iris and MTI instances for SGValueState2AMBAPVValueState64
This model has the following Iris instances:

Table 3-66: SGValueState2AMBAPVValueStateé64 Iris instances

InstanceName ComponentName

SGValueState2AMBAPVValueStateb4 SGValueState2AMBAPVValueStateb64

Ports for SGValueState2AMBAPVValueState64
Table 3-67: Ports

Name Protocol Type Description

amba_pv_value m|AMBAPVValueState64 |Master|Output master port for connection to top-level AMBAPVValue64 master port.
Converted value changes are sent out through this port.

sg_value_s ValueState 64 Slave |Handles incoming value changes.
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3.2.30 SMMUv3AEMIdentify2AMBAPVValue64

SMMUVBAEMIdentify to AMBA-PV Valueé4 protocol converter. This model is written in LISA+.

Iris and MT]I instances for SMMUv3AEMIdentify2AMBAPVValue64
This model has the following Iris instances:

Table 3-68: SMMUv3AEMIdentify2AMBAPVValueé4 Iris instances

InstanceName

SMMUvV3AEMIdentify2AMBAPVValue64

ComponentName

SMMUvV3AEMIdentify2AMBAPVValue64

Ports for SMMUV3AEMIdentify2AMBAPVValue64

Table 3-69: Ports

\ET Protocol Type Description
identify SMMUv3AEMIdentifyProtocol Slave SMMUv3AEMIdentifyProtocol input.
identify reply AMBAPVValue64 Slave From SystemC.
identify request AMBAPVValue64 Master  |To SystemC.
3.2.31 SystemC2Clock
Clock to SystemC Converter. This model is written in LISA+.
Iris and MT]I instances for SystemC2Clock
This model has the following Iris instances:
Table 3-70: SystemC2Clock Iris instances
InstanceName ComponentName
SystemC2Clock SystemC2Clock
Ports for SystemC2Clock
Table 3-71: Ports
Name Protocol Type Description
clk out ClockSignal Master ClockSignal ouput
current ticks m AMBAPVValueState64 Master To SystemC.
get clock m AMBAPVValueState64 Master To SystemC.
rate in Hz m AMBAPVValueState64 Master To SystemC.
set clock_s AMBAPVValue64 Slave From SystemC.
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3.2.32 SystemC2CoprocBus

SystemCCoprocBusProtocol to CoprocBusProtocol converter. This model is written in LISA+.

Iris and MT]I instances for SystemC2CoprocBus
This model has the following Iris instances:

Table 3-72: SystemC2CoprocBus Iris instances

InstanceName ComponentName

SystemC2CoprocBus SystemC2CoprocBus

Ports for SystemC2CoprocBus
Table 3-73: Ports

\ET Protocol Type Description
coproc_bus_m CoprocBusProtocol Master -
sc_coproc_bus_s SystemCCoprocBusProtocol Slave -

3.2.33 SystemC2Counterinterface

SystemC to Counterinterface Converter. This model is written in LISA+.

Iris and MTI instances for SystemC2Counterlnterface
This model has the following Iris instances:

Table 3-74: SystemC2Counterinterface Iris instances

InstanceName ComponentName

SystemC2CounterInterface SystemC2CounterInterface

Ports for SystemC2Counterinterface
Table 3-75: Ports

Name Protocol Type Description
amba_pv_eventUpdate s AMBAPVValue Slave From SystemC.
amba_ pv_getCounterValue m AMBAPVValueState64 Master To SystemC.
amba pv requestEventUpdate m AMBAPVValue64 Master To SystemC.
amba_pv_requestSignalUpdate m AMBAPVValue64 Master To SystemC.
amba pv_setEnabled s AMBAPVValue Slave From SystemC.
amba pv_signalUpdate s AMBAPVValue Slave From SystemC.
cntvalueb CounterInterface Master -
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Note

/7 l Variants of this component also exist with multiple input and output ports.

Iris and MT]I instances for SystemC2InstructionCount
This model has the following Iris instances:

Table 3-76: SystemC2InstructionCount Iris instances

InstanceName

SystemC2InstructionCount

ComponentName

SystemC2InstructionCount

Ports for SystemC2InstructionCount

Table 3-77: Ports

Name Protocol Type Description

inst_count AMBAPVValueState64 Master To SystemC to request instruction count.
run_state AMBAPVValueState Master To SystemC to request run state.

ticks InstructionCount Master InstructionCount input.

3.2.35

SystemC2LCD

Converts SystemC to LCD protocol. This model is written in LISA+.

Iris and MTI instances for SystemC2LCD
This model has the following Iris instances:

Table 3-78: SystemC2LCD lIris instances

InstanceName ComponentName
SystemC2LCD SystemC2LCD

Ports for SystemC2LCD
Table 3-79: Ports
Name Protocol Type Description
all received sPL AMBAPVSignal Slave From SystemC.
all received u AMBAPVSignal Slave From SystemC.
lcd m LCD Master LCD output.
lock s AMBAPVValueState64 Slave From SystemC.
setPreferredLayout d AMBAPVValue Slave From SystemC.
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\ET Protocol Type Description
setPreferredLayout_h AMBAPVValue Slave From SystemC.
setPreferredLayout w AMBAPVValue Slave From SystemC.
unlock s AMBAPVSignal Slave From SystemC.
update h AMBAPVValue Slave From SystemC.
update w AMBAPVValue Slave From SystemC.
update x AMBAPVValue Slave From SystemC.
update y AMBAPVValue Slave From SystemC.

3.2.36 SystemC2PChannel

SystemC to PChannel Converter. This model is written in LISA+.

Iris and MTI instances for SystemC2PChannel

This model has the following Iris instances:
Table 3-80: SystemC2PChannel Iris instances
InstanceName ComponentName
SystemC2PChannel SystemC2PChannel

Ports for SystemC2PChannel
Table 3-81: Ports
Name Protocol Type Description
pchannel PChannel Master -
sc_pchannel SystemCPChannel Slave -

3.2.37 SystemC2VirtualEthernet

SystemC to VirtualEthernet Converter. This model is written in LISA+.

Iris and MTI instances for SystemC2VirtualEthernet

This model has the following Iris instances:
Table 3-82: SystemC2VirtualEthernet Iris instances
InstanceName ComponentName
SystemC2VirtualEthernet SystemC2VirtualEthernet

Ports for SystemC2VirtualEthernet
Table 3-83: Ports
Name Protocol Type Description
virtualethernet m VirtualEthernet Master -
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Type Description

Slave -

3.2.38 SystemC2v7VGICConfig

Converts SystemC to v7/_vgic_configuration_protocol. This model is written in LISA+.

Iris and MTI instances for SystemC2v7VGICConfig
This model has the following Iris instances:

Table 3-84: SystemC2v7VGICConfig Iris instances

InstanceName ComponentName
SystemC2v7VGICConfig SystemC2v7VGICConfig

Ports for SystemC2v7VGICConfig
Table 3-85: Ports
Name Protocol Type Description
all received s AMBAPVSignal Slave |From SystemC.
cpu_interface number s AMBAPVValue64 Slave  |From SystemC.
inout cluster number s AMBAPVValue64 Slave |From SystemC.
inout_cpu_number in cluster_ s |AMBAPVValue64 Slave | From SystemC.
master id mask s AMBAPVValue Slave |From SystemC.
master id s AMBAPVValue Slave |From SystemC.
number of cores_s AMBAPVValueState Slave |From SystemC.
response_m AMBAPVSignal Master |To SystemC.
v7 _vgic_config m v7 VGIC Configuration Protocol |[Master |v/_VGIC_Configuration_Protocol output.

3.2.39 VECB2AMBAPVValueb64

VECB protocol to AMBA-PV protocol converter. This model is written in LISA+.

Iris and MTI instances for VECB2AMBAPVValue64
This model has the following Iris instances:

Table 3-86: VECB2AMBAPVValueé4 Iris instances

InstanceName

VECB2AMBAPVValue64

ComponentName

VECB2AMBAPVValue64
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Ports for VECB2AMBAPVValue64
Table 3-87: Ports

Name Protocol Type Description
amba_pv_ctrl m AMBAPVValue Master AMBAPV portout.
amba pv data m AMBAPVValue64 Master AMBAPV portout.
vecb s VECBProtocol Slave VECB port in.

3.2.40 VirtualEthernet2SystemC

VirtualEthernet to SystemC Converter. This model is written in LISA+.

Iris and MTI instances for VirtualEthernet2SystemC
This model has the following Iris instances:

Table 3-88: VirtualEthernet2SystemC Iris instances

InstanceName ComponentName

VirtualEthernet2SystemC VirtualEthernet2SystemC

Ports for VirtualEthernet2SystemC
Table 3-89: Ports

Name Protocol Type Description
virtualethernet m SC VirtualEthernet Master -
virtualethernet s VirtualEthernet Slave -

3.2.41 v7VGICConfig2SystemC

Converts v7_vgic_configuration_protocol to SystemC. This model is written in LISA+.

Iris and MT]I instances for v7VGICConfig2SystemC
This model has the following Iris instances:

Table 3-90: v7VGICConfig2SystemC Iris instances

InstanceName ComponentName

v7VGICConfig2SystemC v7VGICConfig2SystemC

Ports for v7VGICConfig2SystemC
Table 3-91: Ports

Name Protocol Type Description

all received AMBAPVSignal Master | Called when all other values have been set in
opposite bridge.

cpu_interface number m |AMBAPVValue64 Master | To SystemC.
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Name Protocol Type Description

inout cluster number m |AMBAPVValue64 Master | To SystemC.

inout_cpu_ AMBAPVValue64 Master | To SystemC.
number in cluster m

master_id m AMBAPVValue Master | To SystemC.

master id mask m AMBAPVValue Master | To SystemC.

number of cores m AMBAPVValueState Master | To SystemC.

response_s AMBAPVSignal Slave |From SystemC.

v7 vgic config s v7 VGIC Configuration Protocol |Slave |v7_VGIC_Configuration_Protocol input.

3.3 Bus components

This section describes the Bus components.

PVBus is the bus protocol that is used to model all memory-like buses in Fast Models. PVBuUs is an
internal protocol. The PVBus components, which abstract the internal details, are the interface to
the PVBus API.

PVBus components provide functionally accurate communication between bus masters and slaves.
They are not software implementations of specific hardware, but instead are abstract components
that are required by the software model environment.

There is no modeling of handshaking or cycle counts. By removing this level of detail, and by using
efficient internal communication mechanisms, PVBus components can provide very fast modeling
of bus accesses. You must use these components correctly to achieve high simulation speeds.

Each bus master must contain a pvBusMaster subcomponent, and each bus slave must contain a
PVBusSlave subcomponent. These subcomponents provide pvBus master and slave ports. Each
PvBus master port can only connect to one slave, but any number of other masters can connect to
the same slave. PvBusDecoder, PVBusMaster and PvBusSlave cOmponents communicate using the
PvBus protocol.

PVBusDecoder cCOmMponents can be added to the bus system. Each of these permits its masters to
connect to multiple slaves, each associated with a different bus address range.

PVBusSlave Subcomponents provide built-in support for declaring memory-like, device-like, abort or
ignore address ranges. pveus has support for dealing efficiently with memory-like devices such as
RAM, ROM, and Flash.
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Figure 3-1: Sample bus topology

Bus master component Slave device
PVBusMaster PVBusSlave
subcomponent subcomponent

> PVBusDecoder

Other slaves and
PVBusDecoders

Other masters

All communication over the pvBus is performed using transactions that are generated by
PVBusMaster Subcomponents and fulfilled by pvBussiave components. Transactions have a 32-

bit Master ID, which is the ID of the bus master. Transactions can be routed to the slave device
through its pvBussiave subcomponent. When configured, the pvBussiave can handle memory-like
transactions efficiently without having to route these transactions to the slave device. Transactions
are atomic unless slave devices block transactions, for example an SMMU with stall mode enabled.
A slave device that can block transactions and all its upstream bus components must be re-entrant
safe for bus transactions.

Fast Models provides some example pvBus systems:

. $PVLIB7HOME/examples/LISA/common/LISA/RemapDecoder.lisafThB example dynamically
modifies routing of requests based on a remap signal, using the Tzswitch component.

e The directory $PVLIB HOME/examples/LISA/BusComponents/ contains a set of example
components that show various ways of using the pvBus interface.

3.3.1 Labeller

This model is written in LISA+.

Changes in 11.29.19
Parameters added:

e diagnostics

® use msb for manager id
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Labeller and LabellerForDMA330 are utility components that allow the system designer to embed
values into the Label field for transactions generated by a Bus Master. They are located between
PVBus Master and Slave ports.

As FastModels have no direct concept of AXI ID, those components that use AXI ID information
have to use a proxy for it.

By default, Labeller utilizes bits [31:16] of the component’s MasterIDd to store a label (see
PVMemoryAttributes.h). Additionally, the use_msb_for_manager_id parameter is available, enabling
the use of bits [63:48] of the MasterID to differentiate transactions initiated by distinct managers.

Those components that need to know an analog of AXI ID should have a configurable mapping
from ‘label’ to its internal representation of AXI ID.

When assembling a SoC the designer has to place a labeller under every component that has to be
distinguished and assign it a unique label.

The following example creates a labeller to add an ID for an HDLCD controller that is upstream of
a TZC_400. The system designer specifies a unique set of IDs for use as Non-Secure Access I1Ds
(NSAIDs) in the TZC_400. The labeller can insert these |IDs directly into the transaction.

pl370 hdlcd :
hdlcd labeller : Labeller( "label" = 2 );

pl370 hdlcd.pvbus m => hdlcd labeller.pvbus_s;
hdlcd labeller.pvbus m => output bus.pvbus s;

Iris and MTI instances for Labeller

PL370 HDLCD() ;

This model has the following Iris instances:

Table 3-92: Labeller Iris instances

InstanceName ComponentName

Labeller Labeller

Labeller.pvbusmodifier PVBusMapper
This model has the following MTI trace components:

Table 3-93: Labeller MTI instances

InstanceName ComponentName

Labeller.pvbusmodifier PVBusMapper

Ports for Labeller

Table 3-94: Ports

Name Protocol Type Description
pvbus m PVBus Master Output with modified MasterlD.
pvbus_s PVBus Slave Unmodified input.
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Parameters for Labeller

diagnostics
Type
int

Default value
0x0

Description
Diagnostics O=Disable, 1=Warnings, 2= Information (i.e., useful messages), 3=Debug
information (i.e., all traces).

label
Type
int

Default value
0x0

Description
The label to apply to all transactions flowing through the labeller.

use_msb_for manager_ id
Type
bool

Default value
0x0

Description
Use bits 63:48 for unique IDs.

3.3.2 LabellerForDMA330

This model is written in LISA+.

About LabellerForDMA330

As FastModels have no direct concept of AXI ID those components that use AXI ID information
have to use a proxy for it.

We use the top 16 bits of the component’s Master1D to store a label (see pvMemoryAttributes.h)

Those components that need to know an analog of AXI ID should have a configurable mapping
from 1abel to its internal representation of AXI ID.

When assembling a SoC the designer has to place a Labeller under every component that has to be
distinguished and assign it a unique label.
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This specific labeller understands the master1p used by the instruction stream and uses a different
label for it. It also provides the option of discriminating the DMA-330 data channels.

Iris and MTI instances for LabellerForDMA330
This model has the following Iris instances:

Table 3-95: LabellerForDMAS330 Iris instances

InstanceName ComponentName
LabellerForDMA330 LabellerForDMA330
LabellerForDMA330.pvbusmapper PVBusMapper

This model has the following MTI trace components:
Table 3-96: LabellerForDMA330 MTI instances
InstanceName ComponentName
LabellerForDMA330.pvbusmapper PVBusMapper

Ports for LabellerForDMA330

Table 3-97: Ports

Name Protocol Type Description
pvbus_m PVBus Master Output with modified MasterlD.
pvbus_s PVBus Slave Unmodified input.

Parameters for LabellerForDMA330

dma330_data_ label

Type
int

Default value

0x0

Description

The label to apply to all _data_ transactions flowing through the labeller. Used as a base value
in conjunction with the channel ID if data-channel discrimination is enabled.

dma33 O_di scriminate_data_ channels

Type
bool

Default value

0x0

Description
Discriminate between DMA-330 data channels. Channel ID is added to the data label.
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dma330 _ns_instruction_ label
Type
int

Default value
0x0

Description
The label to apply to all non-secure _instructions_ transactions flowing through the labeller.

dma330_ s instruction label
Type
int

Default value
0x0

Description
The label to apply to all secure _instructions_ transactions flowing through the labeller.

3.3.3 LabellerForGPUProtMode

This model is written in LISA+.

About LabellerForGPUProtMode

This component adds Non-Secure Access IDs (NSAIDs) to the transactions generated by the
GPU. The NSAID is a four-bit number. It allows other components, such as a TrustZone Controller
(TZC) or a Dynamic Memory Controller (DMC) to filter transactions and control access to memory
regions that are designated as protected.

Certain Bifrost GPUs support a protected mode of operation intended to stop valuable or
‘protected’ data, for example the decoded frames of a DRM protected movie being written to
memory that is generally accessible.

They tell the rest of the system they are in this mode by setting the signal proTMODE.

External hardware outside the GPU must respond to this by making whatever adjustment is
required to ensure the content goes to memory that is not generally accessible.

This labeller represents such hardware in an effort to ensure it is not forgotten in the corresponding
RTL.

Iris and MTI instances for LabellerForGPUProtMode
This model has the following Iris instances:
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Table 3-98: LabellerForGPUProtMode Iris instances

InstanceName ComponentName
LabellerForGPUProtMode LabellerForGPUProtMode
LabellerForGPUProtMode.pvbusmodifier PVBusMapper

This model has the following MTI trace components:

Table 3-99: LabellerForGPUProtMode MTI instances

InstanceName ComponentName

LabellerForGPUProtMode.pvbusmodifier PVBusMapper

Ports for LabellerForGPUProtMode
Table 3-100: Ports

Name Protocol Type Description

prot _mode Signal Slave Input to determine whether output is supposed to be protected or not
pvbus m PVBus Master Output with modified MasterlD.

pvbus_s PVBus Slave Unmodified input.

Parameters for LabellerForGPUProtMode

gpu_id normal
Type
int
Default value
0x0
Description
NSAID to apply to all transactions flowing through the labeller when prot_mode is low.

gpu_id protected
Type
int
Default value
0x0
Description
NSAID to apply to all transactions flowing through the labeller when prot_mode is high.

3.3.4 MSIRewriter

Recognise writes to the GITS_TRANSLATER register and rewrite them to go to the
GITS_TRANSLATE64R register. The DevicelD is expected to be in the bottom 32 bits of
ExtendedID of the transaction. Debug transactions and reads are not rewritten. This component
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can also, optionally, apply a 16 bit 'label' to the top 16 bits of the MasterlD in the same way that
the Labeller component does. This model is written in LISA+.

About MSIRewriter

MSIRewriter is a component that implements the functionality of the MSI-64 Encapsulator in GIC
IP, for example GIC-700. For more information about GIC-700, see GIC-7/00 Technical Reference
Manual. For the GIC architecture specification version 3 and version 4, see GIC Architecture

Specification.

If an MSIRewriter component is used, it converts writes to the cITs TRANSLATER register to writes
to a model-only register called GITs TRANSLATE64R. GITS TRANSLATE64R holds the DevicelD in

the upper 32 bits and the EventID in the lower 32 bits. The lower 32 bits of GITS TRANSLATE64R
correspond to the GITs TRANSLATER register.

The c1Ts TRANSLATER register is in a page by itself except for the c1Ts TRANSLATE64R register.

Any 16/32 bit, single beat write to cITs TRANSLATER is rewritten to a 64 bit write to
GITS_TRANSLATE64R Where the top 32 bits represent the DevicelD and are assumed to come from
the bottom 32 bits of ExtendedID.

MasterID, ExtendedID, and UserFlags

These tables show how this model encodes information in the MasterID, ExtendedID, and

UserFlags bus attributes:

Table 3-101: pvbus_s port

PVBus attribute Bits used Property encoded Notes

MasterlD - - Not used

ExtendedID Bits[63:32] Stream 1D -
Bits[31:0] Device ID -

UserFlags - - Not used

Table 3-102: pvbus_m port

PVBus attribute Bits used Property encoded Notes

MasterlD Bits[31:16] Optional 16-bit label For usage, see the label parameter

ExtendedID - - Not used

UserFlags - - Not used

Iris and MT]I instances for MSIRewriter
This model has the following Iris instances:

Table 3-103: MSIRewriter Iris instances

MSIRewriter MSIRewriter
MSIRewriter.mapper PVBusMapper
MSIRewriter.pvbusmaster PVBusMaster
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InstanceName ComponentName

MSIRewriter.pvbusslave PVBusSlave

This model has the following MTI trace components:

Table 3-104: MSIRewriter MTI instances

MSIRewriter MSIRewriter
MSIRewriter.mapper PVBusMapper
MSIRewriter.pvbusmaster PVBusMaster
MSIRewriter.pvbusslave PVBusSlave
Ports for MSIRewriter

Table 3-105: Ports

Name Protocol Type Description
pvbus_m PVBuUs Master -

pvbus_s PVBus Slave -

Parameters for MSIRewriter

GITS_TRANSLATE64R_OFFSET

Type
int
Default value
0x10048
Description
Offset of GITS_TRANSLATE64R from the ITS base address. When rewrite_offset is non-zero,
this option is ignored.

ITSO-base

Type
int
Default value
0x0

Description
Register base address for ITSO. This base address is used to recognise writes to
the GITS_TRANSLATER register within the ITSO's register frame. Ignored when
translate_frame_base_addresses is non-empty string.
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enable rewriting
Type
bool

Default value
Ox1

Description
Enable rewriting.

label
Type
int

Default value
Oxffffffff

Description

Document ID: 100964 1129 00 en
Issue 00
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If < 2**16 then this is a label that is put in the top 16 bits of MasterID in the same way
that the component Labeller does. This labelling is not controlled by enable_rewriting and is

performed on all transactions (even rewritten ones).

log
Type
int

Default value
0x0

Description
Log level, O is off.

rewrite offset
Type
int

Default value
0x0

Description

The offset of the address where the rewritten transaction should target calculated from the
original target address. When this option is non-zero, GITS_TRANSLATE64R_OFFSET is

ignored.

trans late_f rame_base_addres ses

Type
string
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Comma separated list of base addresses for the 64KB translation frames of ITS
instances (not the ITS base address). These addresses are used to recognise writes to the

GITS_TRANSLATER register.

3.3.5 PA

SSwitch

Allow transactions from Realm Management Extension(RME) worlds (realm/root/secure/
non_secure) to be routed separately. This model is written in C++.

Changes in 11.29.19

Parameters

® non_secure protected port index

® system agent port index

added:

Iris and MTI instances for PASSwitch
This model has the following Iris instances:

Table 3-106: PASSwitch

Iris instances

InstanceName ComponentName
PASSwitch PASSwitch
PASSwitch.mapper PVBusMapper

This model has the following MTI trace components:

Table 3-107: PASSwitch

MTI instances

InstanceName ComponentName
PASSwitch.mapper PVBusMapper

Ports for PASSwitch
Table 3-108: Ports
Name Protocol Type Description
control PASSwitchControl Slave Controls routing of transactions.
pvbus m[6] PVBus Master Manager ports of PASSwitch.
pvbus_s PVBus Slave Subordinate port of PASSwitch.
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Parameters for PASSwitch

non_secure_ port index
Type
int32_t

Default value
1

Port index for Non-Secure world transactions to exit or:
-2

IGNORE
-1

ABORT

non_secure_pro tected_port_index
Type
int32_t

Default value
5

Port index for Non-Secure Protected world transaction to exit or:
-2

IGNORE
-1

ABORT

port map json
Type
string

Default value

«wn

A JSON value describing ports for different address regions.

The begin address and size values should be aligned to 4KiB. The format is as follows:

"begin": 0x0,
"size": 0x1000,
"port": 0

"begin": 0x20000,
"size": 0x5000,
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"port": 2

realm port index
Type

int32_t
Default value

3

Port index for Realm world transactions to exit or:
-2

IGNORE
-1

ABORT

root port index
Type
int32_t

Default value
2

Port index for Root world transactions to exit or:
-2

IGNORE
-1

ABORT

secure_port_index
Type
int32 t

Default value
0

Port index for Secure world transactions to exit or:
-2

IGNORE
-1

ABORT
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system agent port index
Type
int32_t

Default value
4

Port index for system agent to exit or:
-2

IGNORE
-1

ABORT

3.3.6 PVBus4KBTo1KBSplitter

Takes 4KB of address range input on slave port and routes each 1KB to four different master ports.
This model is written in LISA+.

About PVBus4KBTo1KBSplitter

The purpose of this component is to allow an upstream component to access four downstream
components in the same 4 KB address range. It splits the 4 KB range from o to Oxf ff into the
following four 1 KB ranges, which allows four different components to be attached to the 4 KB
range:

e 0x0-0x3ff

e 0x400-0x7ff
e 0x800-0xbff
e 0xcO0-0Oxfff

This overcomes a limitation of PVBus which only allows components to be attached to memory
addresses that are a multiple of 4 KB in size.

- The forwarded transactions have their address re-alighed with the 1 KB boundary in
7/ the range 0x0-0x3ff. For example, address 0x0402 becomes address 0x002 of
Note the second peripheral, which is the one attached to pvbus m[1].

Limitations

Unaligned transactions that cross the boundaries between two peripherals are not supported. For
example, when unaligned transactions are enabled by your models, you can access two double
words at address 0x03ed, but you cannot access two double words at address 0x3£7.

Iris and MTI instances for PVBus4KBTo1KBSplitter
This model has the following Iris instances:
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Table 3-109: PVBus4KBTo1KBSplitter Iris instances

PVBus4KBTolKBSplitter PVBus4KBTolKBSplitter
PVBus4KBTolKBSplitter.input slave PVBusSlave
PVBus4KBTolKBSplitter.output master0 PVBusMaster
PVBus4KBTolKBSplitter.output masterl PVBusMaster
PVBus4KBTolKBSplitter.output master2 PVBusMaster
PVBus4KBTolKBSplitter.output master3 PVBusMaster

This model has the following MTI trace components:

Table 3-110: PVBus4KBTo1KBSplitter MTI instances

PVBus4KBTolKBSplitter.input slave PVBusSlave

PVBus4KBTolKBSplitter.output master0 PVBusMaster
PVBus4KBTolKBSplitter.output masterl PVBusMaster
PVBus4KBTolKBSplitter.output master2 PVBusMaster
PVBus4KBTolKBSplitter.output master3 PVBusMaster

Ports for PVBus4KBTo1KBSplitter
Table 3-111: Ports

Name Protocol Type Description

pvbus m[4] |PVBus |Master | The four downstream ports to be connected to peripherals. Each port covers 1KiB of the address space.
Output address on each port will be in the range 0x0 - OxO3FF.

pvbus_s PVBus |Slave |The upstream port. Accepts addresses in range OxO - OxOFFF. Outside of this range transactions will
abort.

3.3.7 PVBusCache

A PVBusCache manages cache-line data and supports forwarding of transactions. This model is
written in C++.

About PVBusCache

This component defines parameters and ports that are private, subject to change, and should not
be used outside of the PL310 model.

Ports for PVBusCache
Table 3-112: Ports
Name Protocol Type Description
bus_in[4] PVBus Slave Connections in from bus master.
bus_out[4] PVBus Master Connections out to bus slaves.
control PVBusCacheControl Slave Configuration and control port.
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Protocol Description

device PVBusCacheDevice Master Connection out to cache device.

3.3.8 PVBusDecoder

A PVBusDecoder allows bus transactions to be routed to one of many slaves, based on the address
given in the transaction. This model is written in C++.

About PVBusDecoder

Each slave connection is associated with a specific address range on the pvbus_m_range port. In
LISA+, the syntax for this is:

decoder.pvbus m range[start..end] = slave.pvbus

The values for start (inclusive) and end (inclusive) must specify a 4KB-aligned region of a multiple of
4K bytes. You can specify an address range for the slave, where the decoder remaps addresses into
the appropriate range. The default address range for a slave is [O-(size0OfMasterRange - 1)].

Examples of usage:

component PlatformDecoder

{
slave port<PVBus> pvbus_s;
master port<PVBus> sdram;
master port<PVBus> flash;
master port<PVBus> uart;

composition

{
}

pvdecoder : PVBusDecoder;

connection

{

self.pvbus s => pvdecoder.pvbus_ s;
pvdecoder.pvbus m range[0x000000..0x0f£f£f£ff] => sdram;
pvdecoder.pvbus m range[0x100000..0x1f£f£f£f£f] => flash;
pvdecoder.pvbus m range[0x200000..0x2f£f£f£ff] => uart;
pvdecoder.pvbus m range[0xff0000..0xffffff] =>
sdram[0x070000..0x07ffff];
}

Ports for PVBusDecoder
Table 3-113: Ports

Name Protocol Type Description

pvbus m_range |PVBus |Master |Specifies the address range for the bus master. The range must be 4KB aligned and a multiple of
4KB in size. If the address range is larger than the size of the slave device, the slave is aliased.

pvbus_s PVBus |[Slave |Acceptsincoming transactions. Connect this port to a bus master, or to the output of another bus
decoder.
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3.3.9 PVBusExclusiveMonitor

Global exclusive monitor. This model is written in C++.

Iris and MTI instances for PVBusExclusiveMonitor
This model has the following Iris instances:

Table 3-114: PVBusExclusiveMonitor Iris instances

InstanceName ComponentName
PVBusExclusiveMonitor PVBusExclusiveMonitor
PVBusExclusiveMonitor.bus mapper PVBusMapper

This model has the following MTI trace components:

Table 3-115: PVBusExclusiveMonitor MTI instances

InstanceName ComponentName
PVBusExclusiveMonitor PVBusExclusiveMonitor
PVBusExclusiveMonitor.bus mapper PVBusMapper

Ports for PVBusExclusiveMonitor
Table 3-116: Ports

Name Protocol Type Description

excl cleared Signal Master Exclusive monitor clear signal port.
pvbus_m PVBuUs Master Bus master port.

pvbus_s PVBus Slave Bus slave port.

Parameters for PVBusExclusiveMonitor

apply access_width_criteria_to non_excl_stores
Type
bool
Default value
Ox1
Description
Apply the given exclusive store width matching criteria to non-exclusive stores.

clear on_strex address_mismatch
Type
bool
Default value
0x1
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Description
Whether monitor is cleared when strex fails due to address mismatch.

enable component
Type
bool

Default value
Ox1

Description
Enable component.

exclusive monitor clear on_atomic_from same master
Type
bool

Default value
Ox1

Description
Monitor atomics from the same master.

log2 granule_size
Type
int

Default value
0x0

Description
log2 of address granule size.

match_acces s_width
Type
bool

Default value
0x0
Description
Fail STREX if not the same access width as LDREX.

match_secure_state

Type
bool
Default value
0x1
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Description
Treat the secure state like an address bit.

monitor access_ level

Type
uint32_t

Default value
0

Which accesses to monitor:

0

Monitor all accesses
1

Monitor all accesses except WriteBack
2

Only monitor accesses with memory type NonCacheable or Device

monitor non_excl stores
Type
bool

Default value
0x0

Description
Monitor non-exclusive stores from the same master.

number_o f_moni tors
Type
int

Default value
0x8
Description
Number of monitors.

shareability domain
Type

unsigned
Default value

3

Maximum shareability domain of interest, transactions outside of the domain will pass through un-
monitored
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0
non-shared
1
inner
2
outer
3
system

3.3.10 PVBusExclusiveSquasher

Squashes the exclusive attribute on bus transactions. This model is written in LISA+.

Iris and MT]I instances for PVBusExclusiveSquasher
This model has the following Iris instances:

Table 3-117: PVBusExclusiveSquasher Iris instances

InstanceName ComponentName
PVBusExclusiveSquasher PVBusExclusiveSquasher
PVBusExclusiveSquasher.bus modifier PVBusMapper

This model has the following MTI trace components:

Table 3-118: PVBusExclusiveSquasher MTI instances
InstanceName ComponentName

PVBusExclusiveSquasher.bus modifier PVBusMapper

Ports for PVBusExclusiveSquasher
Table 3-119: Ports

Name Protocol Type Description
pvbus m PVBus Master Bus master port.
pvbus_s PVBus Slave Bus slave port.

3.3.11 PVBuslLogger

A PVBuslLogger has a slave and a master port and traffic is passed straight through. All traffic is
logged using an MTI trace event. This model is written in C++.

Iris and MTI instances for PVBusLogger
This model has the following Iris instances:
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InstanceName ComponentName
PVBusLogger PVBusLogger
PVBusLogger .mapper PVBusMapper

This model has the following MTI trace components:

Table 3-121: PVBusLogger MTI instances

PVBusLogger PVBuslLogger
PVBusLogger .mapper PVBusMapper

Ports for PVBusLogger
Table 3-122: Ports
Name Protocol Type Description
pvbus_m PVBuUs Master Bus master port.
pvbus_s PVBus Slave Bus slave port.

Parameters for PVBusLogger

trace_debug
Type
bool

Default value
0x0

Description
Enable tracing of debug transactions.

trace_snoops
Type
bool
Default value
0x0
Description
Enable tracing of ACE snoop requests.
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3.3.12 PVBusMapper

Allow transactions to be remapped arbitrarily. This model is written in C++.

About PVBusMapper
This component is similar to pvBusModifier, but in addition:

e |t has multiple downstream ports
e It allows routing of transactions to any one of these ports

e It allows arbitrary remapping of transaction addresses and attributes
As a generic modeling component, it does not have a hardware revision code.

For an example of how to use pvBusMapper, S€€ $PVLIB_HOME/examples/LISAPlus/
RemappingWithPVBusMapper/.

Iris and MT]I instances for PVBusMapper
This model has the following Iris instances:

Table 3-123: PVBusMapper Iris instances

InstanceName ComponentName

PVBusMapper PVBusMapper

This model has the following MTI trace components:

Table 3-124: PVBusMapper MTI instances

InstanceName ComponentName
PVBusMapper PVBusMapper
Ports for PVBusMapper
Table 3-125: Ports
Name Protocol Type Description
control PVBusMapperControl Master Configuration port to determine mappings.
pvbus m[64] PVBus Master Bus master ports.
pvbus_s PVBus Slave Bus slave port.
reset Signal Slave Reset signal.
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3.3.13 PVBusMaster

The PVBusMaster subcomponent allows a device to generate PVBus transactions. This model is
written in C++.

About PVBusMaster

The pvBusMaster subcomponent allows a device to generate PVBus transactions. It does this by
providing a control port that allows a component to instantiate pv: : TransactionGenerator objects.
These objects can be used to generate bus transactions.

See PVTransactionMasterProtocol.lisa for details.
A bus mastering component should connect the pvbus_m port to its own bus port.

Example:

component DmaTransfer
{
master port<PVBus> pvbus m;
master port<PVTransactionMaster> busmaster control;
composition {
busmaster : PVBusMaster;
}
resources {
pv::TransactionGenerator* stream in;
pv::TransactionGenerator* stream out;
}
connection {
busmaster.pvbus m => self.pvbus m;
self.busmaster control => busmaster.control;
}
behaviour init () {
stream_in = busmaster_control.createTransactionGenerator();
stream out = busmaster control.createTransactionGenerator();
composition.init () ;
}
behaviour terminate () {
delete stream in;
delete stream out;
composition.terminate () ;
}
behaviour transfer (pv::bus addr t start,
pv::bus addr t end,
pv::bus addr t destination)

uint32 t data;
bool ok = true;
while (ok && start < end) {
ok = stream in->read32(start, &data);
if (ok) {
ok = stream out->write32(destination, &data);

}
start += 4;
destination += 4;

Iris and MTI instances for PVBusMaster
This model has the following Iris instances:
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Table 3-126: PVBusMaster lIris instances

InstanceName ComponentName

PVBusMaster PVBusMaster

This model has the following MTI trace components:

Table 3-127: PVBusMaster MTI instances

InstanceName ComponentName
PVBusMaster PVBusMaster
Ports for PVBusMaster

Table 3-128: Ports

Name Protocol Type Description

control |PVTransactionMaster |Slave |Enables the owning component to instantiate pv::TransactionGenerator objects.

pvbus_m |PVBus Master | Sends out generated transactions to the bus.

reset Signal Slave | On the de-assert of this signal, a reset of the bus master will be latched this is used by the
bus deadlock detection logic.

3.3.14 PVBusModifier

Allow transactions to be remapped arbitrarily. This model is written in C++.

About PVBusModifier
Allow the connections to be modified through the component.

When a transaction is made to a 4 KiB address region, then the transaction is made through a
channel, and if one doesn’t exist then it must create one. The channel creation request is made
with the specific attributes of the transaction and it is up to the system to determine where the
end point of that channel should be.

This component allows you to intercept the channel creation process and change the attributes for
that channel as it flows through this component.

For example, you could remap the address, or the attributes, or both.

/ l Channels are created and destroyed for any reason and so for a simulation to be

deterministic then the component should always remap channels idempotently.
Note

Iris and MTI instances for PVBusModifier
This model has the following Iris instances:
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Table 3-129: PVBusModifier Iris instances

InstanceName ComponentName

PVBusModifier PVBusMapper

This model has the following MTI trace components:

Table 3-130: PVBusModifier MTI instances

InstanceName ComponentName
PVBusModifier PVBusMapper
Ports for PVBusModifier
Table 3-131: Ports
Name Protocol Type Description
control PVBusMapperControl Master Configuration port to determine mappings.
pvbus_m PVBus Master Bus master port.
pvbus_s PVBus Slave Bus slave port.
reset Signal Slave Reset signal.

3.3.15 PVBusRouter

Allow transactions to be routed arbitrarily. This model is written in LISA+.

Iris and MT]I instances for PVBusRouter
This model has the following Iris instances:

Table 3-132: PVBusRouter Iris instances

InstanceName ComponentName
PVBusRouter PVBusRouter
PVBusRouter.mapper PVBusMapper

This model has the following MTI trace components:

Table 3-133: PVBusRouter MTI instances

InstanceName ComponentName

PVBusRouter.mapper PVBusMapper

Ports for PVBusRouter
Table 3-134: Ports

Name Protocol Type Description

control PVBusRouterControl Master Configuration port to determine filters.
pvbus m[64] PVBus Master Bus master ports.

pvbus_s PVBus Slave Bus slave port.
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3.3.16 PVBusSlave

A PVBusSlave handles incoming transactions, and handles support for mapping regions of device
address space to work as RAM/ROM/device memory. This model is written in C++.

About PVBusSlave
Any component that acts as a bus slave must:

e Provide a pvBus slave port.

e Instantiate a PVBusSlave subcomponent, with the size parameter configured for the address
range covered by the device.

o Connect the slave port to the pvbus_s port on the PVBusSlave.

A PVBusSlave handles incoming transactions, and handles support for mapping regions of device
address space to work as RAM/ROM/device memory.

See PvBusSlaveControlProtocol.lisa for details of the mechanisms for configuring the memory
regions.

The PVBusSlave size parameter controls the addressable size of the device. Addresses outside of
this range will wrap around.

By default, the entire device address range is treated as device memory, meaning that all accesses
will be routed to the device port. A component implementing device registers should connect

the device port to a slave port that implements the read () and write () behaviors. (See the first
example below).

A component that wants to implement regions of RAM or ROM must use the control port to
reconfigure the PVBusSlave’s decoding. See the second example below.

Example of usage:

component BitLatch

{

resources

{
}

slave port<PVBus> pvbus_ s;

flag : bool;

slave port<PVDevice> device port

{

behaviour read(pv::ReadTransaction tx)

{
if (tx.getAddress() != 0)
{

return tx.generateAbort();

}
return tx.write8(flag ? 1 : 0);

}

behaviour write (pv::WriteTransaction tx)

{
if (tx.getAddress() != 0)
{
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return tx.generateAbort () ;
}
flag = ((tx.read8() & 1) != 0);
return tx.writeComplete () ;

}

behavior debugRead (pv::ReadTransaction tx) : pv::Tx Result

{
}

return device port.read(tx);

behavior debugWrite (pv::WriteTransaction tx) : pv::Tx Result

{
}

return device port.write (tx);

}
composition
{
busslave : PVBusSlave (size=0x1000);
}

connection

{
self.pvbus s => busslave.pvbus_ s;
busslave.device => self.device port;

}

component RAM

{
slave port<PVBus> pvbus_s;
master port<PVBusSlaveControl> busslave control;

composition
{

busslave : PVBusSlave (size=0x01000000);
}

connection

{
self.pvbus s => busslave.pvbus_s;
self.busslave control => busslave.control;

}

behavior init ()

{
busslave control.setAccess (0, 0x01000000, pv::RW, pv::MEMORY) ;
}

Iris and MTI instances for PVBusSlave
This model has the following Iris instances:

Table 3-135: PVBusSlave Iris instances

InstanceName ComponentName

PVBusSlave PVBusSlave

This model has the following MTI trace components:

Table 3-136: PVBusSlave MTI instances

InstanceName ComponentName

PVBusSlave PVBusSlave
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Ports for PVBusSlave

Table 3-137: Ports

Name Protocol

control |PVBusSlaveControl |Slave

Type

Document ID: 100964 1129 00 en
Issue 00
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Description

Enables the owning component to control which regions of the device memory are to be
handled as RAM/ROM/Device. These settings can be changed dynamically. For example,
when a Flash component is being programmed, it can switch to treating reads as Device
requests instead of ROM requests.

device |PVDevice

Master

Passes on requests for peripheral register accesses to permit the owning component to
handle the request.

pvbus_s |PVBus

Slave

Handles incoming requests from bus masters.

reset Signal

Slave

On the assert of this signal, a reset of the bus slave will be latched this is used by the bus
deadlock detection logic.

3.3.17 PVCoherentinterconnect

PVCoherentinterconnect is a generic interconnect implementation. This model is written in LISA+.

About PVCoherentinterconnect
PVCoherentInterconnect iSa component written in LISA+ that is designed to be a generic

interconnect.

PVCoherentlnterconnect supports up to 128 clusters and requires minimal configuration, greatly
simplifying the effort needed to set up the interconnect for systems with a high cluster count. It
can also be modified to extend the number of clusters that can be connected to 4096. It has a
single downstream port to handle the bus traffic.

You can find how to use this component in the Fast Models Tutorials

Iris and MTI instances for PVCoherentlnterconnect
This model has the following Iris instances:

Table 3-138: PVCoherentInterconnect Iris instances

InstanceName ComponentName

PVCoherentInterconnect PVCoherentInterconnect
PVCoherentInterconnect.pvcachel PVCache64
PVCoherentInterconnect.pvcachelO.upstream[0] PVBusSlave
PVCoherentInterconnect.pvcachelO.upstream[10] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[11] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[12] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[13] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[14] PVBusSlave
PVCoherentInterconnect.pvcachelO.upstream[15] PVBusSlave
PVCoherentInterconnect.pvcache(O.upstream[16] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[17] PVBusSlave
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PVCoherentInterconnect.pvcache(0.upstream[18] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[19] PVBusSlave
PVCoherentInterconnect.pvcachelO.upstream[1] PVBusSlave
PVCoherentInterconnect.pvcache0O.upstream[20] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[21] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[22] PVBusSlave
PVCoherentInterconnect.pvcache(.upstream[23] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[24] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[25] PVBusSlave
PVCoherentInterconnect.pvcache(O.upstream[26] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[27] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[28] PVBusSlave
PVCoherentInterconnect.pvcache(.upstream[29] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[2] PVBusSlave
PVCoherentInterconnect.pvcachelO.upstream[30] PVBusSlave
PVCoherentInterconnect.pvcachelO.upstream[31] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[32] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[33] PVBusSlave
PVCoherentInterconnect.pvcache(.upstream[34] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[35] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[36] PVBusSlave
PVCoherentInterconnect.pvcachelO.upstream[37] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[38] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[39] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[3] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[40] PVBusSlave
PVCoherentInterconnect.pvcachelO.upstream[41] PVBusSlave
PVCoherentInterconnect.pvcache(O.upstream[42] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[43] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[44] PVBusSlave
PVCoherentInterconnect.pvcache(O.upstream[45] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[46] PVBusSlave
PVCoherentInterconnect.pvcachelO.upstream[47] PVBusSlave
PVCoherentInterconnect.pvcache(O.upstream[48] PVBusSlave
PVCoherentInterconnect.pvcacheO.upstream[49] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[4] PVBusSlave
PVCoherentInterconnect.pvcache(.upstream[50] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[51] PVBusSlave
PVCoherentInterconnect.pvcachelO.upstream[52] PVBusSlave
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PVCoherentInterconnect.pvcachel.upstream[53] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[54] PVBusSlave
PVCoherentInterconnect.pvcachelO.upstream[55] PVBusSlave
PVCoherentInterconnect.pvcache(O.upstream[56] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[57] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[58] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[59] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[5] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[60] PVBusSlave
PVCoherentInterconnect.pvcache(O.upstream[61] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[62] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[63] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[6] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[7] PVBusSlave
PVCoherentInterconnect.pvcachelO.upstream[8] PVBusSlave
PVCoherentInterconnect.pvcachelO.upstream[9] PVBusSlave
PVCoherentInterconnect.pvcachel PVCache64

PVCoherentInterconnect.pvcachel.upstream[0] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[10] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[11] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[12] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[13] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[14] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[15] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[16] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[17] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[18] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[19] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[1] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[20] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[21] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[22] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[23] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[24] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[25] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[26] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[27] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[28] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[29] PVBusSlave
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PVCoherentInterconnect.pvcachel.upstream[2] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[30] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[31] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[32] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[33] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[34] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[35] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[36] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[37] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[38] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[39] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream|[3] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[40] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[41] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[42] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[43] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[44] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[45] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[46] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[47] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[48] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[49] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[4] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[50] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[51] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[52] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[53] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[54] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[55] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[56] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[57] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[58] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[59] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[5] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[60] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[61] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[62] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[63] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[6] PVBusSlave
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PVCoherentInterconnect.pvcachel.upstream[7] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream(8] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[9] PVBusSlave
PVCoherentInterconnect.pvcache common PvCache64

PVCoherentInterconnect.pvcache common.upstream([0] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[10] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[11] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([12] PVBusSlave
PVCoherentInterconnect.pvcache_common.upstream[l3] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([14] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[15] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([16] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[17] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([18] PVBusSlave
PVCoherentInterconnect.pvcache_common.upstream[l9] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[1] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[20] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([21] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[22] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[23] PVBusSlave
PVCoherentInterconnect.pvcache_common.upstream[24] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[25] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[26] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([27] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[28] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[29] PVBusSlave
PVCoherentInterconnect.pvcache_common.upstream[Z] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[30] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[31] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([32] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[33] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[34] PVBusSlave
PVCoherentInterconnect.pvcache_common.upstream[35] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[36] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[37] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([38] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[39] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[3] PVBusSlave
PVCoherentInterconnect.pvcache_common.upstream[40] PVBusSlave
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PVCoherentInterconnect.pvcache common.upstream[41] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[42] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([43] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[44] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([45] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[46] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([47] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[48] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([49] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[4] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[50] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[51] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([52] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[53] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[54] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[55] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[56] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[57] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[58] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[59] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[5] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[60] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[61] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[62] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[63] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[6] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[7] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[8] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[9] PVBusSlave

This model has the following MTI trace components:

Table 3-139: PVCoherentinterconnect MTI instances

InstanceName ComponentName

PVCoherentInterconnect.pvcache0 PVCache64
PVCoherentInterconnect.pvcache(.upstream[0] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[10] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[11] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[12] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[13] PVBusSlave
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PVCoherentInterconnect.pvcachel.upstream[14] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[15] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[16] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[17] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[18] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[19] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[1] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[20] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[21] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[22] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[23] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[24] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[25] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[26] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[27] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[28] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[29] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[2] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[30] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[31] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[32] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[33] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[34] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[35] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[36] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[37] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[38] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[39] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[3] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[40] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[41] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[42] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[43] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[44] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[45] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[46] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[47] PVBusSlave
PVCoherentInterconnect.pvcache(.upstream[48] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[49] PVBusSlave
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PVCoherentInterconnect.pvcachel.upstream[4] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[50] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[51] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[52] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[53] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[54] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[55] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[56] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[57] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[58] PVBusSlave
PVCoherentInterconnect.pvcache0.upstream[59] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[5] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[60] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[61] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[62] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[63] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[6] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[7] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[8] PVBusSlave
PVCoherentInterconnect.pvcache(.upstream[9] PVBusSlave
PVCoherentInterconnect.pvcachel PVCache64
PVCoherentInterconnect.pvcachel.upstream[0] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[10] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[11] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[12] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[13] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[14] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[15] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[16] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[17] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[18] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[19] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[1] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[20] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[21] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[22] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[23] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[24] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[25] PVBusSlave
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PVCoherentInterconnect.pvcachel.upstream[26] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[27] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[28] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[29] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[2] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[30] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[31] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[32] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[33] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[34] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[35] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[36] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[37] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[38] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[39] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[3] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[40] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[41] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[42] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[43] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[44] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[45] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[46] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[47] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[48] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[49] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[4] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[50] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[51] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[52] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[53] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[54] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[55] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[56] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[57] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[58] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[59] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[5] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[60] PVBusSlave
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PVCoherentInterconnect.pvcachel.upstream[61] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[62] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[63] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[6] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[7] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[8] PVBusSlave
PVCoherentInterconnect.pvcachel.upstream[9] PVBusSlave
PVCoherentInterconnect.pvcache common PVCache64
PVCoherentInterconnect.pvcache common.upstream[0] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[10] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[11] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[12] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[13] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[14] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[15] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[16] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[17] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[18] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[19] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[1] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[20] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[21] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[22] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[23] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[24] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[25] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[26] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[27] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[28] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[29] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[2] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[30] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[31] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[32] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[33] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[34] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[35] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[36] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([37] PVBusSlave
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PVCoherentInterconnect.pvcache common.upstream[38] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[39] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([3] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[40] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([41] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[42] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[43] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([44] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([45] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[46] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([47] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[48] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[49] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[4] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[50] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[51] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[52] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[53] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[54] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([55] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[56] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[57] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[58] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[59] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[5] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[60] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[61] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[62] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[63] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[6] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[7] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream([8] PVBusSlave
PVCoherentInterconnect.pvcache common.upstream[9] PVBusSlave
Ports for PVCoherentInterconnect
Table 3-140: Ports
Name Protocol Type Description
downstream PVBus Master -
upstream[128] PVBuUs Slave -
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Parameters for PVCoherentinterconnect

cache_state_modelled

Type
bool
Default value
Ox1

Description

Model the cache state to enable coherency in the interconnect. All the upstream components
should have their cache state modelling on, for this to be on.

pvcache0.no _distinction between ish and osh

Type
bool
Default value
0x0

Description

Whether the cache treats the distinction between Inner-Shareability and Outer-Shareability
as meaningful when matching attributes. Note that the Outer/Inner Shareability distinction is
preserved on the bus.

pvcachel.no_distinction_between_ ish and osh
Type

bool
Default value

0x0

Description

Whether the cache treats the distinction between Inner-Shareability and Outer-Shareability
as meaningful when matching attributes. Note that the Outer/Inner Shareability distinction is
preserved on the bus.

pvcache common.no_distinction between ish and osh

Type
bool
Default value
0x0

Description
Whether the cache treats the distinction between Inner-Shareability and Outer-Shareability
as meaningful when matching attributes. Note that the Outer/Inner Shareability distinction is
preserved on the bus.
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3.3.18 PVMemoryProtectionEngine

Encrypt memory transactions for each encryption context with an independent key to prevent
mismatch access. This model is written in C++.

About PVMemoryProtectionEngine

PVMemoryProtectionEngine is a simplified implementation of a Memory Protection Engine (MPE)
component as described in Arm Realm Management Extension (RME) System Architecture.

PVMemoryProtectionEngine supports the following features:
e« Memory encryption.

e Each 4KiB page in memory is encrypted based on an encryption key. Each Physical Address
Space (PAS) has a separate encryption key.

e Two or more encryption keys can be the same value.
o Configurable encryption keys for each PAS.
o Configurable encryption block size.

o Configurable corruption strategy. You can control the behavior of memory contents that are not
written by the access within the encryption block.

e Encryption/decryption algorithm is a simple XOR of data with the corresponding encryption
key.

e Downstream memory is always stored as plain text, allowing debuggers to view data.

For example, if a block is currently encrypted by the ns-PAS and then a byte is written by the rl-
PAS, if the block size in bytes is 4KiB, the rest of the data in the 4KiB page is corrupted such
that even if you read a different byte back through the ns-PAS, you would not get the original data.

The primary use case for this component is to identify software mis-programming, where the
same Physical address is accessed through more than one PAS. With PVMemoryProtectionEngine
enabled, a PE sees encrypted or corrupted data when it is accessed using a different PAS to the
original PAS that wrote to that page in memory.

The PVMemoryProtectionEngine component is expected to be connected in a platform at the Point
of Physical Aliasing (PoPA) if storage is shared, otherwise before each specific storage for a subset
of the PASes.

PVMemoryProtectionEngine imposes a runtime cost when enabled. Normally, it is only needed
when debugging and verifying the Realm Management Monitor (RMM) software. If the RMM
software is correct, memory contents encrypted with the wrong key would not be visible.

The PVMemoryProtectionEngine does not encrypt or corrupt the tag data for MTE, but this feature
will be supported in future.

Iris and MTI instances for PVMemoryProtectionEngine
This model has the following Iris instances:
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Table 3-141: PVMemoryProtectionEngine Iris instances

InstanceName ComponentName

PVMemoryProtectionEngine
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PVMemoryProtectionEngine

PVMemoryProtectionEngine.mapper PVBusMapper

This model has the following MTI trace components:

Table 3-142: PVMemoryProtectionEngine MTI instances

InstanceName ComponentName

PVMemoryProtectionEngine

PVMemoryProtectionEngine

PVMemoryProtectionEngine.mapper PVBusMapper

Ports for PVMemoryProtectionEngine

Table 3-143: Ports

\ET Protocol Type Description
pvbus_m PVBus Master Manager ports of the MPE
pvbus_s PVBus Slave Subordinate port of the MPE

Parameters for PVMemoryProtectionEngine

block size_in bytes
Type
int

Default value
0x1000

Description
Encryption block size, supported sizes are 1 or 4096.

corruption_strategy

Type
uint8_t

Default value
0

Corruption strategy:

0

fill with constants per-old-encryption-context
1

fill with constants per-new-encryption-context
2

random data
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enable
Type
bool

Default value
0x0

Description
Enables the Memory Protection Engine.

ignore_mecid
Type
bool

Default value
0x0

Description
lgnore MECID during encryption key calculation.

non_secure_pas_enc_key
Type
int

Default value
0x22

Description
Non-secure PAS encryption key.

output_ attributes parameter of core
Type
string

Default value

"ExtendedID[62:55]=MPAM_PMG, ExtendedID[54:39]=MPAM_PARTID,

ExtendedID[38]=MPAM_NS"

Description
Encoding of various attributes on the bus.

realm pas_enc_key
Type

int
Default value

0x88
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Description
Realm PAS encryption key.

root pas_enc_key
Type
int

Default value
0x44

Description
Root PAS encryption key.

secure_pas_enc_key

Type
int

Default value
O0x11

Description
Secure PAS encryption key.

3.3.19 PVWriteBuffer

The PVWriteBuffer subcomponent buffers PVBus transactions. This model is written in C++.

Iris and MTI instances for PVWriteBuffer
This model has the following Iris instances:

Table 3-144: PVWriteBuffer Iris instances

InstanceName ComponentName

PVWriteBuffer PVWriteBuffer

PVWriteBuffer.mapper PVBusMapper

This model has the following MTI trace components:

Table 3-145: PVWriteBuffer MTI instances

InstanceName ComponentName

PVWriteBuffer PVWriteBuffer

PVWriteBuffer.mapper PVBusMapper
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Ports for PVWriteBuffer

Table 3-146: Ports
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Name Protocol Type Description

barrier notify s PVWriteBuffer BarrierPort Slave Barrier notification input.

clk in ClockSignal Slave Clock input.

pvbus_m PVBus Master |Master connection to memory bus.

pvbus_s PVBus Slave Slave connection for transactions to be buffered.
reset in Signal Slave Reset input.

serror notify m PVWriteBuffer SErrorPort Master |SError output generation.

3.3.20

SimplePVBusMaster

Component to generate PVTransactions with configurable attributes and address. This model is
written in LISA+.

Iris and MT]I instances for SimplePVBusMaster
This model has the following Iris instances:

Table 3-147: SimplePVBusMaster Iris instances

SimplePVBusMaster SimplePVBusMaster
SimplePVBusMaster.clocktimer64 ClockTimerThread64
SimplePVBusMaster.clocktimer64.thread SchedulerThread
SimplePVBusMaster.clocktimer64.thread event SchedulerThreadEvent
SimplePVBusMaster.pvbusmaster PVBusMaster
SimplePVBusMaster.pvbusslave PVBusSlave

This model has the following MTI trace components:

Table 3-148: SimplePVBusMaster MTI instances

InstanceName ComponentName
SimplePVBusMaster.pvbusmaster PVBusMaster
SimplePVBusMaster.pvbusslave PVBusSlave

Ports for SimplePVBusMaster

Table 3-149: Ports

Name Protocol Type Description
pvbus m PVBus Master Output of generated transactions.
pvbus_s PVBus Slave -
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Parameters for SimplePVBusMaster

verbose
Type
bool
Default value
0x0
Description
verbose.

3.3.21 TZSwitch

Allow TrustZone secure/normal bus signals to be routed separately. This model is written in LISA+.

About TZSwitch

Transactions received on the pvbus_input slave port are routed according to a configuration that
is set up using parameters and/or the control port. Separate rules can be given for secure and for
normal transactions.

Transactions can be routed to one of the two master ports, pvbus port a Or pvbus port b, can be
ignored, or can generate aborts.

The control port behaviour routeaccesses () takes two arguments:
e input selects which types of signals are reconfigured:

TZINPUT_SECURE
Change the routing for secure transactions

TZINPUT_NORMAL
Change the routing for normal transactions

TZINPUT_ANY
Change the routing for all transactions

e destination selects how the chosen transactions are routed:

TZROUTE_IGNORE
Transactions are ignored. Reads return O.

TZROUTE_TO_PORT_A
Route transactions to pvbus port_a.

TZROUTE_TO_PORT_B
Route transactions to pvbus port b.

TZROUTE_ABORT
Cause transactions to generate an abort.

Initial routing is configured using parameters secure and normal based on the following values:
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0

lgnore these transactions.
1

Forward the transactions to pvbus port_a.
2

Forward the transactions to pvbus port b.
3

Generate an abort for these transactions.

Issue 00

Fast Models components

Both default and explicit parameter values are overridden by any runtime calls to routeaccesses ()

on the control port.

Iris and MTI instances for TZSwitch

This model has the following Iris instances:

Table 3-150: TZSwitch Iris instances

TZSwitch TZSwitch

TZSwitch.pvbus mapper PVBusMapper
This model has the following MTI trace components:

Table 3-151: TZSwitch MTl instances

InstanceName ComponentName

TzSwitch.pvbus mapper PVBusMapper
Ports for TZSwitch

Table 3-152: Ports

Name Protocol Type Description

control TZSwitchControl Slave Controls routing of transactions.

pvbus_input PVBus Slave Slave port for connection to PVBus master/decoder.

pvbus_port a PVBus Master  |Output port a.

pvbus_port b PVBus Master Output port b.

Parameters for TZSwitch

normal
Type
int

Default value
0x2
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Description
Normal Port.

secure

Type
int

Default value
Ox1

Description
Secure Port.

3.4 Clocking components
This section describes the Clocking components.

The clocking components and protocols provide a mechanism for systems to regulate the execution
rate of components. Clocking includes the concept of clock rates, dividers to change clock rates,
and timers to generate callbacks based on those clock rates.

If the MasterClock component is instantiated in a system, it provides a consistent master clock
rate. Although this rate is not defined, you can consider this to be 1Hz, even for non-SystemC
systems. ClockDivider components are able to convert this clock rate into a new rate using a
multiplier and divider, although the clock rate cannot be divided to be less than 1Hz. You can
cascade ClockDivider components to produce many different clock rates within a system. The
maximum ratio of any two clocks in the system must be less than 2%,

ClockTimer components can be instantiated by a component and connected to any MasterClock or
ClockDivider output. ClockTimers can generate callbacks after a given number of ticks of that clock.
ClockTimers can invoke a behavior on the component to permit the component to perform work.
The component can then request the ClockTimer to repeat its count.

3.4.1 ClockDivider

A ClockDivider is a library component that takes a ClockSignal on its input port (which could come
from the output of a MasterClock, or from another ClockDivider), and generates a new ClockSignal
on its output port, representing a clock frequency that is related to the input clock by the ratio of
the multiply and divide parameters. This model is written in C++,

About ClockDivider

This component uses a configurable ratio to convert the clocksignal rate at its input to a new
ClockSignal rate at its output. Changes to the input rate or ratio take effect immediately and
clocking components dependent on the output rate continue counting at the new rate.
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This component does not normally incur a runtime performance cost. However, reprogramming the
clock rate causes all related clocks and timers to be recalculated.

7 l MasterClock is a 1 Hz clock. If the CPU clock frequency is not set to a realistic

value, unpredictable behavior might occur, for example the simulation might freeze.
Note

Iris and MT]I instances for ClockDivider
This model has the following Iris instances:

Table 3-153: ClockDivider Iris instances

InstanceName ComponentName

ClockDivider ClockDivider

This model has the following MTI trace components:

Table 3-154: ClockDivider MTI instances

InstanceName ComponentName
ClockDivider ClockDivider
Ports for ClockDivider

Table 3-155: Ports

Name Protocol Type Description

clk in ClockSignal Slave Input clock signal, coming from a MasterClock or another ClockDivider.
clk out |ClockSignal Master |Clock signal generated by this ClockDivider.

rate ClockRateControl Slave Permits you to dynamically change the clock divider ratio.

Parameters for ClockDivider

div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

mul

Type
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Default value

0x1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

3.4.2 ClockGate

Clock gate for dis/enabling the clock. This model is written in C++.

Iris and MT]I instances for ClockGate
This model has the following Iris instances:

Table 3-156: ClockGate Iris instances

Document ID: 100964 1129 00 en
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ClockGate ClockGate
ClockGate.divider ClockDivider

This model has the following MTI trace components:
Table 3-157: ClockGate MTI instances
InstanceName ComponentName
ClockGate.divider ClockDivider

Ports for ClockGate
Table 3-158: Ports
\ET Protocol Type Description
clk _enable Signal Slave -
clk in ClockSignal Slave -
clk_out ClockSignal Master -
halt Signal Master -

Parameters for ClockGate

diagnostics
Type
int
Default value
0x0
Description
Diagnostics.
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divider.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

divider.mul

Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

3.4.3 ClockSelector

ClockSignal Selector. This model is written in C++.

Iris and MT]I instances for ClockSelector
This model has the following Iris instances:

Table 3-159: ClockSelector Iris instances

InstanceName ComponentName

ClockSelector ClockSelector
ClockSelector.clkdiv0 ClockDivider
ClockSelector.clkdivl ClockDivider
ClockSelector.clkdivl0 ClockDivider
ClockSelector.clkdiv2 ClockDivider
ClockSelector.clkdiv3 ClockDivider
ClockSelector.clkdiv4 ClockDivider
ClockSelector.clkdiv5 ClockDivider
ClockSelector.clkdivé ClockDivider
ClockSelector.clkdiv? ClockDivider
ClockSelector.clkdiv8 ClockDivider
ClockSelector.clkdiv9 ClockDivider
ClockSelector.clkdivider ClockDivider

This model has the following MTI trace components:
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ClockSelector.clkdiv0 ClockDivider
ClockSelector.clkdivl ClockDivider
ClockSelector.clkdivlO ClockDivider
ClockSelector.clkdiv2 ClockDivider
ClockSelector.clkdiv3 ClockDivider
ClockSelector.clkdiv4 ClockDivider
ClockSelector.clkdiv5h ClockDivider
ClockSelector.clkdivé ClockDivider
ClockSelector.clkdiv? ClockDivider
ClockSelector.clkdiv8 ClockDivider
ClockSelector.clkdiv9 ClockDivider
ClockSelector.clkdivider ClockDivider
Ports for ClockSelector
Table 3-161: Ports
Name Protocol Type Description
clk in[11] ClockSignal Slave -
clk _out ClockSignal Master -
clk_sel Signal Slave -
clk _sel num Value Slave -

Parameters for ClockSelector

clkdiv0.div

Type

int

Default value

O0x1

Description

Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv0.mul

Type

int

Default value

0x1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.
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clkdivl.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkdivl .mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkdivl10.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkdivl0.mul
Type
int
Default value
0x1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv2.div
Type
int
Default value
Ox1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 232 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Fast Models components

clkdiv2.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv3.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv3.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv4 .div
Type
int
Default value
0x1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv4 .mul
Type
int
Default value
Ox1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.
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clkdiv5.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv5.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkdivé6.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkdivé6.mul
Type
int
Default value
0x1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv7.div
Type
int
Default value
Ox1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 234 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Fast Models components

clkdiv7.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv8.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv8.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv9.div
Type
int
Default value
0x1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv9.mul
Type
int
Default value
Ox1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.
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clkdivider.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkdivider.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

diagnostics
Type
int
Default value
0x0
Description
Diagnostics.

3.4.4 ClockTimer

A ClockTimer provides support for counting a number of ticks at the rate determined by the input
clock. This model is written in C++,

About ClockTimer

When the countdown reaches zero, the timer can send a signal to another component. That
component can return a value that causes the timer to start counting down again.

Setting up a timer is very efficient, and no host processing time is used while a counter is counting
down: when a timer is started, the scheduler precomputes the finish time.

See clockSignalProtocol.lisa and counterDivider.lisa for more details of the scheduler
system. See TimerControlProtocol.lisa and TimerCallbackProtocol.lisa for the methods used
to control a timer and to handle the signal when the countdown is complete.

To use a ClockTimer:
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1. Connect the ClockTimer’s timer callback port to a slave port that implements the signal ()
behaviour.

Connect a clock signal to the c1x_in port.

Use the timer control port to start the timer counting down for a given number of ticks.

Ports for ClockTimer

Table 3-162: Ports

Name Protocol Type Description

clk _in ClockSignal Slave | Determines the tick rate of the timer.

timer callback |TimerCallback [Master |Porton which asignalis sent after the number of scheduled ticks has elapsed.
timer control TimerControl  |Slave |Permits the timer to be set, canceled and queried.

3.4.5 ClockTimer64

A ClockTimeré4 provides support for counting a number of ticks at the rate determined by the
input clock. This model is written in C++.

About ClockTimeré64

When the countdown reaches zero, the timer can send a signal to another component. That
component can return a value that causes the timer to start counting down again.

Setting up a timer is very efficient, and no host processing time is used while a counter is counting
down. When a timer is started, the scheduler precomputes the finish time.

This version of the timer provides 64-bit resolution.

See clockSignalProtocol64.lisa and counterDivider.lisa for more details of the scheduler
system. See TimerControlProtocol64.lisa and TimerCallbackProtocol.lisa for the methods
used to control a timer and to handle the signal when the countdown is complete.

To use a ClockTimeré4:

1. Connect the ClockTimeré4’s timer callback port to a slave port that implements the signal ()
behaviour.

Connect a clock signal to the c1x_in port.

Use the timer control port to start the timer counting down for a given number of ticks.

Ports for ClockTimer64
Table 3-163: Ports
Name Protocol Type Description
clk in ClockSignal Slave | Determines the tick rate of the timer.
timer callback |TimerCallback64 |Master |Porton which a signalis sent after the number of scheduled ticks has elapsed.
timer control |TimerControl64 |Slave |Permits the timer to be set, canceled and queried.
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3.4.6 ClockTimerThread

A ClockTimerThread(64) is a drop-in replacement for a ClockTimer(64) component. This model is
written in LISA+.

About ClockTimerThread

A ClockTimerThread(64) is a drop-in replacement for a ClockTimer(64) component. The main
difference to the clockTimer component is that the clockTimerThread runs the signal () callback
from a proper scheduler thread. This means that the signal () function may directly or indirectly
invoke wait () functions to wait for time or events. This is not allowed for the clockTimer
component which does not use a thread.

Components that issue bus transactions from within the timer signa1 () callback must use
ClockTimerThread (64) rather than clockTimer (64).

Iris and MT]I instances for ClockTimerThread
This model has the following Iris instances:

Table 3-164: ClockTimerThread Iris instances

InstanceName ComponentName

ClockTimerThread ClockTimerThread
ClockTimerThread.timer ClockTimerThread64
ClockTimerThread.timer.thread SchedulerThread
ClockTimerThread.timer.thread event SchedulerThreadEvent

Ports for ClockTimerThread

Table 3-165: Ports

Name

clk in

Protocol Type Description

ClockSignal Slave | Determines the tick rate of the timer.

timer callback |TimerCallback |Master |Porton which a signalis sent after the number of scheduled ticks has elapsed.

timer control TimerControl Slave | Permits the timer to be set, canceled and queried.

3.4.7 ClockTimerThread64

A ClockTimerThreadé4 is a drop-in replacement for ClockTimeré4. This model is written in LISA+.

About ClockTimerThread64

A ClockTimerThread(64) is a drop-in replacement for a ClockTimer(64) component. The main
difference to the clockTimer component is that the clockTimerThread runs the signal () callback
from a proper scheduler thread. This means that the signal () function may directly or indirectly
invoke wait () functions to wait for time or events. This is not allowed for the clockTimer
component which does not use a thread.
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Components that issue bus transactions from within the timer signal () callback must use
ClockTimerThread (64) rather than clockTimer (64).

Iris and MTI instances for ClockTimerThread64
This model has the following Iris instances:

Table 3-166: ClockTimerThreadé4 Iris instances

InstanceName ComponentName
ClockTimerThreado64 ClockTimerThread64
ClockTimerThread64.thread SchedulerThread

ClockTimerThread64.thread event

SchedulerThreadEvent

Ports for ClockTimerThread64

Table 3-167: Ports

Name Protocol Type  Description

clk in ClockSignal Slave | Determines the tick rate of the timer.

timer callback |TimerCallback64 |Master |Porton which a signalis sent after the number of scheduled ticks has elapsed.

timer control |TimerControl64 |Slave |Permits the timer to be set, canceled and queried.

3.4.8 ClusterClockControl

Cluster clock control allows input selection, rate control and gating. This model is written in C++.

Iris and MTI instances for ClusterClockControl
This model has the following Iris instances:

Table 3-168: ClusterClockControl Iris instances

ClusterClockControl ClusterClockControl
ClusterClockControl.clkGate ClockGate
ClusterClockControl.clkGate.divider ClockDivider
ClusterClockControl.clkSelector ClockSelector
ClusterClockControl.clkSelector.clkdiv0 ClockDivider
ClusterClockControl.clkSelector.clkdivl ClockDivider
ClusterClockControl.clkSelector.clkdivl0 ClockDivider
ClusterClockControl.clkSelector.clkdiv2 ClockDivider
ClusterClockControl.clkSelector.clkdiv3 ClockDivider
ClusterClockControl.clkSelector.clkdiv4 ClockDivider
ClusterClockControl.clkSelector.clkdiv5 ClockDivider
ClusterClockControl.clkSelector.clkdivé6 ClockDivider
ClusterClockControl.clkSelector.clkdiv? ClockDivider
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ClusterClockControl.clkSelector.clkdiv8 ClockDivider
ClusterClockControl.clkSelector.clkdiv9 ClockDivider
ClusterClockControl.clkSelector.clkdivider ClockDivider
ClusterClockControl.refClkDiv ClockDivider
ClusterClockControl.sysClkDiv ClockDivider
ClusterClockControl.xClkDiv ClockDivider

This model has the following MTI trace components:

Table 3-169: ClusterClockControl MTI instances

InstanceName ComponentName

ClusterClockControl.clkGate.divider ClockDivider
ClusterClockControl.clkSelector.clkdivO0 ClockDivider
ClusterClockControl.clkSelector.clkdivl ClockDivider
ClusterClockControl.clkSelector.clkdivlO ClockDivider
ClusterClockControl.clkSelector.clkdiv2 ClockDivider
ClusterClockControl.clkSelector.clkdiv3 ClockDivider
ClusterClockControl.clkSelector.clkdiv4 ClockDivider
ClusterClockControl.clkSelector.clkdiv5 ClockDivider
ClusterClockControl.clkSelector.clkdivé ClockDivider
ClusterClockControl.clkSelector.clkdiv? ClockDivider
ClusterClockControl.clkSelector.clkdiv8 ClockDivider
ClusterClockControl.clkSelector.clkdiv9 ClockDivider
ClusterClockControl.clkSelector.clkdivider ClockDivider
ClusterClockControl.refClkDiv ClockDivider
ClusterClockControl.sysClkDiv ClockDivider
ClusterClockControl.xClkDiv ClockDivider
Ports for ClusterClockControl
Table 3-170: Ports
Name Protocol Type Description
clk out ClockSignal Master -
clkDivExt ClockRateControl Slave -
clkDivSys ClockRateControl Slave -
clkEnable Signal Slave -
clksel Value Slave -
halt Signal Master -
refClk in ClockSignal Slave -
sysClk_in ClockSignal Slave -
xClk_in ClockSignal Slave -
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Parameters for ClusterClockControl

clkGate.diagnostics
Type
int

Default value
0x0

Description
Diagnostics.

clkGate.divider.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkGate.divider.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv0.div
Type
int
Default value
0x1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv0.mul
Type

int
Default value

Ox1
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Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdivl.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdivl .mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdivl0.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv1l0.mul
Type

int
Default value

Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv2.div
Type
int

Default value
0x1
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Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv2 .mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv3.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv3.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv4.div
Type

int
Default value

Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv4 .mul
Type
int

Default value
0x1
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Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv5.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv5.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdivé6.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv6.mul
Type

int
Default value

Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv7.div
Type
int

Default value
0x1
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Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv7.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv8.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv8.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv9.div
Type

int
Default value

Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdiv9.mul
Type
int

Default value
0x1
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Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdivider.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.clkdivider.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelector.diagnostics
Type
int

Default value
0x0

Description
Diagnostics.

refClkDiv.div
Type

int
Default value

0Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

refClkDiv.mul
Type
int

Default value
0x1
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Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

sysClkDiv.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

sysClkDiv.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

xClkDiv.div
Type
int
Default value
0x1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

xClkDiv.mul
Type
int
Default value
0Ox1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

3.4.9 MasterClock

A source of a clock signal representing the base clock rate of the simulation (nominally 1Hz).
The signal from the output port can be connected to a ClockDivider, to generate clock signals
at a different clock rate. The output can also be connected to a ClockTimer in order to generate
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scheduled events, or to any other components that accept a ClockSignal input. See ClockSignal.lisa
for more information. This model is written in C++.

About MasterClock

This component provides a single ciocksSignal output that can be used to drive the clocksignal
input of clockDividers, ClockTimers and other clocking components.

The rate of the Masterclock is not defined because all clocking is relative, but can be considered to
be 1 Hz.

7 l If the CPU clock frequency is not set to a realistic value, unpredictable behavior

might occur, for example the simulation might freeze.
Note

A system might contain more than one Masterciock, all of which generate the same c1ocksignal
rate.

Ports for MasterClock
Table 3-171: Ports

Name Protocol Type Description

clk out ClockSignal Master Master clock rate.

3.4.10 PLLControl

Simulate PLL clock frequency control logic. This model is written in C++.

Iris and MTI instances for PLLControl
This model has the following Iris instances:

Table 3-172: PLLControl Iris instances

InstanceName ComponentName

PLLControl PLLControl

PLLControl.clkdiv ClockDivider

This model has the following MTI trace components:

Table 3-173: PLLControl MTI instances

InstanceName ComponentName

PLLControl.clkdiv ClockDivider
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Ports for PLLControl

Table 3-174: Ports

Name Protocol Type Description
clk in ClockSignal Slave -

clk out ClockSignal Master -

lock Signal Master -

rate ClockRateControl Slave -

unlock Signal Master -

Parameters for PLLControl

clkdiv.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkdiv.mul

Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

3.4.11 ScalableClockControl

Clock control allows input selection, rate control and gating. This model is written in C++.

Iris and MTI instances for ScalableClockControl
This model has the following Iris instances:

Table 3-175: ScalableClockControl Iris instances

InstanceName ComponentName

ScalableClockControl ScalableClockControl
ScalableClockControl.clkDivl ClockDivider
ScalableClockControl.clkDiv1O0 ClockDivider
ScalableClockControl.clkDiv2 ClockDivider
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ScalableClockControl.clkDiv3 ClockDivider
ScalableClockControl.clkDiv4 ClockDivider
ScalableClockControl.clkDiv5 ClockDivider
ScalableClockControl.clkDiv6 ClockDivider
ScalableClockControl.clkDiv7 ClockDivider
ScalableClockControl.clkDiv8 ClockDivider
ScalableClockControl.clkDiv9 ClockDivider
ScalableClockControl.clkGate ClockGate

ScalableClockControl.clkGate.divider ClockDivider
ScalableClockControl.clkSelect ClockSelector
ScalableClockControl.clkSelect.clkdivO ClockDivider
ScalableClockControl.clkSelect.clkdivl ClockDivider
ScalableClockControl.clkSelect.clkdivlO ClockDivider
ScalableClockControl.clkSelect.clkdiv2 ClockDivider
ScalableClockControl.clkSelect.clkdiv3 ClockDivider
ScalableClockControl.clkSelect.clkdiv4 ClockDivider
ScalableClockControl.clkSelect.clkdiv5 ClockDivider
ScalableClockControl.clkSelect.clkdiv6 ClockDivider
ScalableClockControl.clkSelect.clkdiv? ClockDivider
ScalableClockControl.clkSelect.clkdiv8 ClockDivider
ScalableClockControl.clkSelect.clkdiv9 ClockDivider
ScalableClockControl.clkSelect.clkdivider ClockDivider

This model has the following MTI trace components:

Table 3-176: ScalableClockControl MTI instances

InstanceName ComponentName

ScalableClockControl.clkDivl ClockDivider
ScalableClockControl.clkDiv10 ClockDivider
ScalableClockControl.clkDiv2 ClockDivider
ScalableClockControl.clkDiv3 ClockDivider
ScalableClockControl.clkDiv4 ClockDivider
ScalableClockControl.clkDiv5 ClockDivider
ScalableClockControl.clkDiv6 ClockDivider
ScalableClockControl.clkDiv7 ClockDivider
ScalableClockControl.clkDiv8 ClockDivider
ScalableClockControl.clkDiv9 ClockDivider
ScalableClockControl.clkGate.divider ClockDivider
ScalableClockControl.clkSelect.clkdiv0 ClockDivider
ScalableClockControl.clkSelect.clkdivl ClockDivider
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InstanceName ComponentName

ScalableClockControl.clkSelect.clkdivl0 ClockDivider
ScalableClockControl.clkSelect.clkdiv?2 ClockDivider
ScalableClockControl.clkSelect.clkdiv3 ClockDivider
ScalableClockControl.clkSelect.clkdiv4 ClockDivider
ScalableClockControl.clkSelect.clkdiv5 ClockDivider
ScalableClockControl.clkSelect.clkdivé ClockDivider
ScalableClockControl.clkSelect.clkdiv7 ClockDivider
ScalableClockControl.clkSelect.clkdiv8 ClockDivider
ScalableClockControl.clkSelect.clkdiv9 ClockDivider
ScalableClockControl.clkSelect.clkdivider ClockDivider

Ports for ScalableClockControl
Table 3-177: Ports

Name Protocol Type Description
clk out ClockSignal Master -
clkEnable Signal Slave -
clkSel Value Slave -
clock in[10] ClockSignal Slave -
clock rate[10] ClockRateControl Slave -
halt Signal Master -
refClk in ClockSignal Slave -

Parameters for ScalableClockControl

clkDivl.div
Type
int
Default value
0x1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkDivl .mul
Type
int
Default value
Ox1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.
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clkDivl10.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv10.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv2.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv2 .mul
Type
int
Default value
0x1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv3.div
Type
int
Default value
Ox1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 252 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Fast Models components

clkDiv3.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv4 .div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv4 .mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv5.div
Type
int
Default value
0x1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv5.mul
Type
int
Default value
Ox1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.
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clkDivé6.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv6.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv7.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv7 .mul
Type
int
Default value
0x1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv8.div
Type
int
Default value
Ox1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.
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clkDiv8 .mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv9.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv9.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkGate.diagnostics
Type
int
Default value
0x0
Description
Diagnostics.

clkGate.divider.div
Type
int
Default value
Ox1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.
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clkGate.divider.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv0.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdivO.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdivl.div
Type
int
Default value
0x1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdivl .mul
Type
int
Default value
Ox1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.
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clkSelect.clkdivl1l0.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdivl1l0.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv2.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv2.mul
Type
int
Default value
0x1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv3.div
Type
int
Default value
Ox1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.
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clkSelect.clkdiv3.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv4 .div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv4 .mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv5.div
Type
int
Default value
0x1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv5.mul
Type
int
Default value
Ox1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.
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clkSelect.clkdiv6.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv6.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv7.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv7.mul
Type
int
Default value
0x1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv8.div
Type
int
Default value
Ox1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.
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clkSelect.clkdiv8.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv9.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv9.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdivider.div
Type
int
Default value
0x1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdivider . .mul
Type
int
Default value
Ox1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.
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clkSelect.diagnostics

Type
int

Default value
0x0

Description
Diagnostics.

3.4.12 SwitchedClockControl

Clock control allows input selection, rate control and gating. This model is written in C++.

Iris and MTI instances for SwitchedClockControl
This model has the following Iris instances:

Table 3-178: SwitchedClockControl Iris instances

InstanceName ComponentName

SwitchedClockControl SwitchedClockControl
SwitchedClockControl.clkDivl ClockDivider
SwitchedClockControl.clkDiv2 ClockDivider
SwitchedClockControl.clkGate ClockGate
SwitchedClockControl.clkGate.divider ClockDivider
SwitchedClockControl.clkSelect ClockSelector
SwitchedClockControl.clkSelect.clkdivO ClockDivider
SwitchedClockControl.clkSelect.clkdivl ClockDivider
SwitchedClockControl.clkSelect.clkdivlO ClockDivider
SwitchedClockControl.clkSelect.clkdiv2 ClockDivider
SwitchedClockControl.clkSelect.clkdiv3 ClockDivider
SwitchedClockControl.clkSelect.clkdiv4 ClockDivider
SwitchedClockControl.clkSelect.clkdiv5 ClockDivider
SwitchedClockControl.clkSelect.clkdivé ClockDivider
SwitchedClockControl.clkSelect.clkdiv? ClockDivider
SwitchedClockControl.clkSelect.clkdiv8 ClockDivider
SwitchedClockControl.clkSelect.clkdiv9 ClockDivider
SwitchedClockControl.clkSelect.clkdivider ClockDivider

This model has the following MTI trace components:

Table 3-179: SwitchedClockControl MTI instances

InstanceName ComponentName

SwitchedClockControl.clkDivl ClockDivider
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SwitchedClockControl.clkDiv2 ClockDivider
SwitchedClockControl.clkGate.divider ClockDivider
SwitchedClockControl.clkSelect.clkdivO0 ClockDivider
SwitchedClockControl.clkSelect.clkdivl ClockDivider
SwitchedClockControl.clkSelect.clkdivlO ClockDivider
SwitchedClockControl.clkSelect.clkdiv2 ClockDivider
SwitchedClockControl.clkSelect.clkdiv3 ClockDivider
SwitchedClockControl.clkSelect.clkdiv4 ClockDivider
SwitchedClockControl.clkSelect.clkdiv5h ClockDivider
SwitchedClockControl.clkSelect.clkdivé ClockDivider
SwitchedClockControl.clkSelect.clkdiv? ClockDivider
SwitchedClockControl.clkSelect.clkdiv8 ClockDivider
SwitchedClockControl.clkSelect.clkdiv9 ClockDivider
SwitchedClockControl.clkSelect.clkdivider ClockDivider
Ports for SwitchedClockControl

Table 3-180: Ports

Name Protocol Type Description
clk _out ClockSignal Master -
clkDivExt ClockRateControl Slave -
clkDivSys ClockRateControl Slave -
clkEnable Signal Slave -
clkSel Value Slave -

halt Signal Master -
refClk in ClockSignal Slave -
sysClk_in ClockSignal Slave -
xClk_in ClockSignal Slave -

Parameters for SwitchedClockControl

clkDivl.div

Type
int

Default value

O0x1
Description

Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.
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clkDivl .mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv2.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkDiv2.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkGate.diagnostics
Type
int
Default value
0x0
Description
Diagnostics.

clkGate.divider.div
Type
int
Default value
Ox1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.
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clkGate.divider.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv0.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdivO.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdivl.div
Type
int
Default value
0x1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdivl .mul
Type
int
Default value
Ox1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.
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clkSelect.clkdivl1l0.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdivl1l0.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv2.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv2.mul
Type
int
Default value
0x1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv3.div
Type
int
Default value
Ox1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.
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clkSelect.clkdiv3.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv4 .div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv4 .mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv5.div
Type
int
Default value
0x1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv5.mul
Type
int
Default value
Ox1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.
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clkSelect.clkdiv6.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv6.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv7.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv7.mul
Type
int
Default value
0x1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv8.div
Type
int
Default value
Ox1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.
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clkSelect.clkdiv8.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv9.div
Type
int

Default value
Ox1

Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdiv9.mul
Type
int

Default value
Ox1

Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdivider.div
Type
int
Default value
0x1
Description
Clock Rate Divider. This parameter is not exposed via CADI and can only be set in LISA.

clkSelect.clkdivider . .mul
Type
int
Default value
Ox1
Description
Clock Rate Multiplier. This parameter is not exposed via CADI and can only be set in LISA.
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clkSelect.diagnostics

Type

int

Default value

0x0

Description

Diagnostics.

3.5 Core components

This section describes the Core components.

Code Translation (CT) components translate instructions on the fly and cache the translations
to enable fast execution of code, but sacrificing timing accuracy. They also use efficient PV bus
models to enable fast access to memory and devices.

CT components differ in some ways from the modeled IP:

They do not model cycle timing. In aggregate, all instructions execute in one processor master
clock cycle, except for Wait For Interrupt.

Write buffers are not modeled on all processors.

Most aspects of TLB behavior are implemented in the models. In Arm®v7 models and later, the
TLB memory attribute settings are used when stateful cache is enabled.

No device-accurate MicrolT LB is implemented.
Device-accurate modeling of multiple TLBs is off by default.

A single memory access port is implemented. The port combines accesses for instruction, data,
DMA, and peripherals. Configuration of the peripheral port memory map register is ignored.

All memory accesses are atomic and are performed in Programmer’s View order. Unaligned
accesses are always performed as byte transfers.

Some instruction sequences are executed atomically so that system time does not advance
during their execution. This difference in behavior can affect sequential accesses of device
registers where devices are expecting time to move on between each access.

Interrupts are not taken at every instruction boundary.
Integration and test registers are not implemented.

Models do not support running Software Test Libraries (STLs).
Not all CP14 debug registers are implemented on all processors.
Breakpoint types that the models support directly are:

o Single address unconditional instruction breakpoints.

o Single address unconditional data breakpoints.

o Unconditional instruction address range breakpoints.
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e Pseudoregisters in the debugger support processor exception breakpoints. Setting an exception
register to a nonzero value stops execution on entry to the associated exception vector.

e Cluster models do not simulate all cores at the same time. They execute a number of
instructions on each core in turn. There can be a bias in the order in which cores run after a
restart (for example, core O always runs first), so the simulation might hit breakpoints on the

favored core more often.

e Performance counters are not implemented on all models.

e Some models implement caches, although all processor models implement cache control

registers.

e ECC and parity schemes are hardware-specific so are not modeled.

e Models use a simplified view of the external buses.

e C(Clusters based on DSU-110 and later support OFF, ON, AND DBG_RECOV modes.

3.5.1 AEMvBRMPCT

AEMVBRMPCT CPU component. This model is written in C++.

This model supports the following revisions of the IP at the given quality levels:

Table 3-181: IP revisions support

Revision
N/A

Quality level
Full support

For an explanation of the quality levels, see 1.3 Quality level definitions on page 22.

About AEMVBRMPCT

AEMVBRMPCT allows you to target AArch32 or AArché4, RAS, VFP, EL2, and other Arm®v8-R

features.

This table lists the major differences between AEMVBRMPCT and Arm Cortex®-R82 Fast Models:

Table 3-182: Major differences between AEMvVBRMPCT and Arm Cortex-R82 Fast Models

Feature AEMVSR Cortex-R82
VMSA_ supported Configurable | Not available
has _aarch64 Configurable | Not available
has pl2 Configurable [Always true
has pmu Configurable |Always true
has ras Configurable |Always true
PA SIZE Configurable | Always 40
Armv8.5 feature-specific parameters Configurable [Not available
stagel tlb size Configurable | Not available
stagel2 tlb size Configurable | Not available
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AEMVSR Cortex-R82

Configurable [Not available

vifp-present

Configurable [Always true

def mem map

Configurable [ Fixed, according to the specification

IMPDEF registers, for example all IMP_* registers in the R82 specification.

Not available |Supported

This model supports the Arm®v8-A Cryptographic Extensions, which requires the crypto plug-in
(crypto.dll Or crypto.so) to be loaded. The crypto plug-in is available for download from the Arm

Developer website.

Iris and MTI instances for AEMVBRMPCT
This model has the following Iris instances:

Table 3-183: AEMV8BRMPCT Iris instances

InstanceName ComponentName

AEMv8RMPCT Cluster ARMAEMv8-R MP
AEMv8RMPCT . AMU PVBusLogger
AEMv8RMPCT .AMU.mapper PVBusMapper
AEMv8RMPCT .DAP PVBusLogger
AEMv8RMPCT .DAP.mapper PVBusMapper
AEMv8RMPCT .MMAP PVBusLogger
AEMv8RMPCT .MMAP .mapper PVBusMapper
AEMv8RMPCT.RAS PVBusLogger
AEMv8RMPCT.RAS.mapper PVBusMapper
AEMvV8RMPCT.acp mapper PVBusMapper

AEMv8RMPCT. cpul

ARMAEMv8-R MP

AEMv8RMPCT.cpul.UTLB

TLB

AEMv8RMPCT.cpul.debug rom

debug_ rom

AEMv8RMPCT.cpuO.dtlb TLB
AEMv8RMPCT.cpu0O.lldcache PVCache
AEMv8RMPCT.cpuO.lldcache.upstream[0] PVBusSlave
AEMv8RMPCT.cpul.llicache PVCache
AEMv8RMPCT.cpul.llicache.upstream[0] PVBusSlave
AEMv8RMPCT.ext bus PVBusLogger
AEMv8RMPCT.ext bus.mapper PVBusMapper

AEMvV8RMPCT.gic cpuif decoder cluster

GICv3CPUInterfaceDecoder

AEMvVBRMPCT.global debug rom

debug rom

AEMV8RMPCT.12 cache PvCache

AEMv8RMPCT.12 cache.upstream[0] PVBusSlave
AEMvV8RMPCT.12 cache.upstream[10] PVBusSlave
AEMvV8RMPCT.12 cache.upstream[11] PVBusSlave
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AEMvV8RMPCT.12 cache.upstream([12] PVBusSlave
AEMvV8RMPCT.12 cache.upstream[13] PVBusSlave
AEMv8RMPCT.12 cache.upstream[14] PVBusSlave
AEMvVBRMPCT.12 cache.upstream[15] PVBusSlave
AEMVBRMPCT.12 cache.upstream[16] PVBusSlave
AEMv8RMPCT.12 cache.upstream[1] PVBusSlave
AEMv8RMPCT.12 cache.upstream([2] PVBusSlave
AEMv8RMPCT.12 cache.upstream[3] PVBusSlave
AEMvV8RMPCT.12 cache.upstream([4] PVBusSlave
AEMVBRMPCT.12 cache.upstream[5] PVBusSlave
AEMV8RMPCT.12 cache.upstream[6] PVBusSlave
AEMv8RMPCT.12 cache.upstream[7] PVBusSlave
AEMv8RMPCT.12 cache.upstream[8] PVBusSlave
AEMvV8RMPCT.12 cache.upstream[9] PVBusSlave
AEMv8RMPCT.12 flusher AsyncCacheFlushUnit
AEMvVBRMPCT.secondary debug rom debug rom

This model has the following MTI trace components:

Table 3-184: AEMVBRMPCT MTI instances

InstanceName ComponentName

AEMvV8RMPCT . AMU PVBuslogger
AEMv8RMPCT .AMU.mapper PVBusMapper
AEMv8RMPCT.DAP PVBusLogger
AEMV8RMPCT.DAP.mapper PVBusMapper
AEMv8RMPCT .MMAP PVBuslLogger
AEMv8RMPCT .MMAP.mapper PVBusMapper
AEMvV8RMPCT.RAS PVBuslogger
AEMv8RMPCT.RAS.mapper PVBusMapper
AEMv8RMPCT.acp_mapper PVBusMapper
AEMv8RMPCT. cpu0 ARM_AEMvV8-R_MP
AEMv8RMPCT.cpu0.UTLB TLB
AEMv8RMPCT.cpu0O.lldcache PVCache
AEMv8RMPCT.cpul.lldcache.upstream[0] PVBusSlave
AEMv8RMPCT.cpu0.llicache PVCache
AEMv8RMPCT.cpul.llicache.upstream([0] PVBusSlave
AEMv8RMPCT.ext bus PVBuslLogger
AEMvS8RMPCT.ext bus.mapper PVBusMapper
AEMv8RMPCT.gic_cpuif decoder cluster GICv3CPUlInterfaceDecoder
AEMv8RMPCT.12 cache PVCache
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AEMv8RMPCT.12 cache.upstream[0] PVBusSlave

AEMv8BRMPCT.12 cache.upstream[10] PVBusSlave

AEMv8RMPCT.12 cache.upstream[11] PVBusSlave

AEMv8RMPCT.12 cache.upstream[12] PVBusSlave

AEMvBRMPCT.12 cache.upstream[13] PVBusSlave

AEMvBRMPCT.12 cache.upstream[14] PVBusSlave

AEMvV8RMPCT.12 cache.upstream[15] PVBusSlave

AEMv8BRMPCT.12 cache.upstream[16] PVBusSlave

AEMv8RMPCT.12 cache.upstream([1] PVBusSlave

AEMv8RMPCT.12 cache.upstream([2] PVBusSlave

AEMvBRMPCT.12 cache.upstream[3] PVBusSlave

AEMv8RMPCT.12 cache.upstream[4] PVBusSlave

AEMvV8RMPCT.12 cache.upstream[5] PVBusSlave

AEMvBRMPCT.12 cache.upstream[6] PVBusSlave

AEMv8RMPCT.12 cache.upstream([7] PVBusSlave

AEMv8RMPCT.12 cache.upstream([8] PVBusSlave

AEMvBRMPCT.12 cache.upstream[9] PVBusSlave

AEMv8RMPCT.12 flusher AsyncCacheFlushUnit

Ports for AEMVBRMPCT

Table 3-185: Ports

Name Protocol Type Description

broadcastcachemaint |[Signal Slave |Enable broadcasting of cache maintenance
operations to downstream caches.

broadcastinner Signal Slave |Enable broadcasting of Inner Shareable
transactions.

broadcastouter Signal Slave |Enable broadcasting of Outer Shareable
transactions.

cache Value Slave | This signal provides default exception

validation control handling state.

cfgend[4] Signal Slave | This signal if for EE bit initialisation

cfgsdisable Signal Slave | This signal disables write access to some

secure Interrupt Controller registers

clk in ClockSignal Slave | The clock signal connected to the clk_in port
is used to determine the rate at which the
core executes instructions.

clusterid Value Slave | The port reads the value in CPU ID register
field, bits[11:8] of the MPIDR.

CNTHPIRQ[4] Signal Master | Timer signals to SOC

CNTHPSIRQ[4] Signal Master | Timer signals to SOC.

CNTHVSIRQ[4] Signal Master | Timer signals to SOC.

CNTPNSIRQ[4] Signal Master | Timer signals to SOC
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Name Protocol Type Description

CNTPSIRQ[4] Signal Master | Timer signals to SOC

cntvalueb CounterInterface Slave |Interface to SoC level counter module

CNTVIRQ[4] Signal Master | Timer signals to SOC

commirqg([4] Signal Master |Interrupt signal from debug communication
channel.

cpl5sdisable[4] Signal Slave | This signal disables write access to some
system control processor registers

cpuporeset [4] Signal Slave | Power on reset. Initializes all the processor
logic, including debug logic.

cryptodisable[4] Signal Slave | Disable cryptography extensions after reset.

ctif4] v8EmbeddedCrossTrigger controlprotocol |Master |-

ctiOextin[4] Signal Slave |-

ctilextout[4] Signal Master | -

ctilextin[4] Signal Slave |-

ctilextout[4] Signal Master | -

ctiZ2extin[4] Signal Slave |-

ctiZ2extout[4] Signal Master | -

ctil3extin[4] Signal Slave |-

cti3extout[4] Signal Master | -

ctidbgirqgl[4] Signal Master |-

dbgen[4] Signal Slave |-

dbgnopwrdwn [4] Signal Master | These signals relate to core power down.

dbgpwrdwnack [4] Signal Master | Debug power down acknowledge.

dbgpwrdwnreq[4] Signal Slave |Debug power down request.

dev_debug_ s PVBus Slave | External debug interface.

event Signal Peer |This peer port of event input (and output) is
for wakeup from WFE.

ext slave s PVBus Slave |External Slave port. Equivalent to AXIS port.

external Signal Slave |ETMv4 External Trace Reset signal.

trace reset[4]

figl[4] Signal Slave | This signal drives the CPUs fast-interrupt
handling.

flash m[4] PVBus Master | Flash Port

gicv3 GICv3Comms Slave | GICv3 AXI-stream port.

redistributor s[4]

hiden[4] Signal Slave |External debug interface.

hniden([4] Signal Slave |External debug interface.

irgl4] Signal Slave | This signal drives the CPUs interrupt
handling.

irgs[224] Signal Slave | These signals drive the CPU's interrupt
controller interrupt lines.
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12reset Signal Slave | This signal resets timer and interrupt
controller and 12cache

llpp m([4] PVBuUS Master |LLPP (Low-Latency Peripheral Port).

memorymapped_debug_s |PVBus Slave |External debug interface.

niden[4] Signal Slave |External debug interface.

periphbase Value 64 Slave | This port sets the base address of private
peripheral region

pmuirg[4] Signal Master | Interrupt signal from performance monitoring
unit.

presetdbg[4] Signal Slave |Initialize the shared debug APB, Cross Trigger
Interface (CTI), and Cross Trigger Matrix
(CTM) logic.

pvbus_m0 PVBus Master | The core will generate bus requests on this
port.

rei[4] Signal Slave |Per core RAM Error Interrupt.

reset [4] Signal Slave |-

romaddr Value 64 Slave | Debug ROM base address.

romaddrv Signal Slave |Debug ROM base address valid.

rvbar[4] Value 64 Slave |Reset vector base address.

seil4] Signal Slave |Per core System Error physical pins

smpnamp [ 4] Signal Master | This signals AMP or SMP mode for each core

spiden(4] Signal Slave |Secure invasive debug enable.

spniden[4] Signal Slave |Secure non-invasive debug enable.

standbywfe [4] Signal Master | This signal indicates if a core is in WFE state

standbywfi[4] Signal Master | This signal indicates if a core is in WFI state

teinit[4] Signal Slave | This signal provides default exception
handling state.

ticks[4] InstructionCount Master | This port should be connected to one of the
two ticks ports on a 'visualisation' component,
in order to display a running instruction
count.

trace unit reset[4] |Signal Slave |ETMv4 Trace Unit Reset signal.

vepumntirg[4] Signal Master |Interrupt signal for virtual CPU maintenance
IRQ.

vinithi[4] Signal Slave | This signal controls of the location of the
exception vectors at reset.

virtio s PVBus Slave | The virtio coherent port, hooks directly
into the L2 system and becomes coherent
(assuming attributes are set correctly).

vseil[4] Signal Slave | Per core virtual System Error physical pins.
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Parameters for AEMVS8RMPCT

ADFSR-AIFSR-implemented
Type
bool

Default value
0x0

Description
ADFSR and AIFSR are implemented.

AIDR
Type
int

Default value
0x0

Description
Value of AIDR_EL1 register.

AMIIDR
Type
int

Default value
0x43b

Description
Value of AMU Implementation Identification Register.

AMPIDR
Type
int

Default value
0x4000bb000

Description
Value of AMU Peripheral Identification Register.

BPIMVA causes_translation_lookup
Type
bool

Default value
0x0
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Description
Do a translation when BPIMVA instruction is executed (which may cause a translation fault).

BROADCASTATOMIC

Type
bool
Default value
0x1
Description

Enable broadcasting of atomic operation to NC/DEV memory.The broadcastatomic signal will
override this value if used.

BROADCASTATOMICL
Type
bool
Default value
0x1
Description

Enable broadcasting of atomic operation to LLRAM memory.The broadcastatomicl signal will
override this value if used.

BROADCASTCACHEMAINT

Type
bool
Default value
0x1
Description

Enable broadcasting of cache maintenance operations to downstream caches. The
broadcastcachemaint signal will override this value if used.

BROADCASTINNER

Type
bool
Default value
0x1

Description

Enable broadcasting of Inner Shareable transactions. The broadcastinner signal will override
this value if used.
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BROADCASTOUTER
Type

bool
Default value

Ox1
Description

Enable broadcasting of Outer Shareable transactions. The broadcastouter signal will override
this value if used.

CCSIDR-L1D override
Type
int
Default value
0x0
Description

If nonzero, override the value presented in CCSIDR for L1D (this is cosmetic and does not
affect cache behaviour).

CCSIDR-L1I_ override
Type
int
Default value
0x0
Description

If nonzero, override the value presented in CCSIDR for L1 (this is cosmetic and does not
affect cache behaviour).

CCSIDR-L2 override
Type
int
Default value
0x0
Description

If nonzero, override the value presented in CCSIDR for L2 (this is cosmetic and does not
affect cache behaviour).

CCSs IDR-L3_override

Type
int
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Default value
0x0

Description
If nonzero, allow L3 selection in CSSELR and present this value in CCSIDR (this is cosmetic
and does not affect cache behaviour).

CFGTFPEN_pin_reset

Type
bool
Default value
0x0
Description
CFGTFPEN Configuration pin at reset for bitfield IMP_MEMPROTCTLR_EL1.TFPEN.

CHI

Type
bool
Default value
0x0

Description

Selects the type of protocol the Main Manager(MM) interface implements. O, MM port
configured as AXI. 1, MM port configured as CHI.

CLUSTER ID

Type
int
Default value
0x0

Description

The Cluster ID maps to the affinity levels of the MPIDR_EL1 register and is evaluated based
on the MPIDR_EL1 layout. If MPIDR_EL1 supports 16-bit cluster affinity levels, bits [15:8]
map to IDRAFF3, while bits [7:0] map to IDRAFF2. If MPIDR_EL1 supports 24-bit cluster
affinity levels, the bits [23:16] map to IDRAFF3, bits [15:8] map to IDRAFF2, and bits [7:0]
map to IDRAFF1. This configuration also updates all relevant component DEVAFF registers
and is used to set the MasterID and ManagerlD64 of the core.

CMO_broadcast_when cache_state modelling disabled
Type
int
Default value
0x1
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Description

Skip broadcasting some cache maintenance operations (CMOs) when cache state modelling
is disabled as a performance optimisation. Changing this value may affect performance

of the simulation, but is required if the rest of the system is sensitive to certain CMOs

even when cache state modelling is disabled. Possible values are: - O = All CMOs are
broadcast if architecturally required - 1 = Data cache maintenance to the PoC or PoU are not
broadcast when data cache state modelling is disabled. Otherwise all CMOs are broadcast if
architecturally required .

CPUCFR
Type
int

Default value
0x0

Description
Value of CPU Configuration Register.

CTIPIDR
Type
int
Default value
0x0
Description
If non-zero, override the CTI Peripheral Identification Register.

CTR-LlIp-override
Type
int
Default value
0x0
Description

If non-zero, override the L1Ip bits in CTR/CTR_ELO system register. This does not change the
behaviour of the cache, only what is present in the CTR register.

DBGBCR BT applies RESO_before valid check
Type
bool

Default value
Ox1
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Description

If true, RESO behaviour is applied to DBGBCR(_EL1).BT before checking for reserved values
for this field.

DBGPIDR
Type
int

Default value
0x0

Description
If non-zero, override the Debug Peripheral Identification Register.

DBGROMADDR
Type
int

Default value
0x0

Description

Initialization value of DBGDRAR register. Bits[55:12] of this register specify the ROM table
physical address.

DBGROMADDRV
Type
bool

Default value
0x0

Description
If true, set bits[1:0] of the CP15 DBGDRAR to indicate that the address is valid.

ERRIIDR

Type
int

Default value
0xd800143b

Description
Value of RAS Implementation Identification Register.

ERRPIDR
Type

int
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Default value
0x4100bbd80

Description
Value of RAS Peripheral Identification Register.

ERXMISCO_mask
Type

int
Default value

0x0

Description
Write Mask for ERXMISCO RAS Register.

GICDISABLE
Type
bool
Default value
Ox1
Description

Disable the new style GICv3 CPU interface in each core model. It can be set for the platform
not having a GICv3 Interface (GICv3).

MIDR

Type
int

Default value
0x410£fd0f0

Description
Value of MIDR_EL1 register.

NUM_CORES
Type
int
Default value
0x1
Description
Number of cores in cluster.

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 282 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en

PA_SIZE
Type
int

Default value
0x28

Description
Physical address range supported (FEAT_LPA).

PERIPHBASE
Type
int

Default value
0x13080000

Description
Base address of peripheral memory space.

PMCEIDO
Type
int

Default value
Oxffffffff

Description
Performance Monitor Common Event ID Reg O value - 64 bit.

PMCEID1
Type
int

Default value
Oxffffffff

Description
Performance Monitor Common Event ID Reg 1 value - 64 bit.

PMSIDR.ArchInst
Type
bool

Default value
Ox1
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Description

Defines whether architecture instruction sampling is implemented or not, if not only micro op
sampling is implemented. Model only supports architecture instruction sampling, but allows
ID register field to be configured.

PMSIDR.CRR
Type
bool

Default value
0x0

Description
Defines whether call return branch records (FEAT_SPE_CRR) is implemented or not.

PMSIDR.LDS
Type
bool
Default value
0x0
Description

Defines whether data source for sampled load instruction is implemented or not. Model does
not implement loaded data source, but allows ID register field to be configured.

PMUPIDR
Type
int
Default value
0x0
Description
If non-zero, override the PMU Peripheral Identification Register.

VMSA_supported
Type
bool
Default value
Ox1
Description
VMSA is supported at EL1.
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abort_ execution from device memory
Type
bool

Default value
0x0

Description
Execution from device memory generates a prefetch abort.

advsimd overread
Type
bool

Default value
0x0

Description

AdvSIMD element load operations access all bytes of a 16-byte aligned window, even in
Device memory.

align _pc on _branch to unaligned pc _aarch32
Type
bool

Default value
0x0

Description
Force PC align for branches to an unaligned PC counter in A32 state.

align pc on_debug exit to_aarch32
Type
bool
Default value
0x0
Description
Exit to AARCH32 state from debug state forces pc bitO to O.

align pc on_illegal exception return to_aarch32
Type
bool

Default value
Ox1
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Description
Align PC when performing an illegal exception return from AArché4 to AArch32.

amu_aux_ type fixed
Type
string

Default value

Description

Lists which AMU auxiliary registers that are fixed and to which event type. The JSON schema
is: {fixed_aux_reg:evt_type, ...}. For example {"0":0x300} would make auxiliary register O fixed
to event type 0Ox300.

amu_mmap address
Type
string

Default value

Description

AMU base address for each core on system bus. O means the AMU is not mapped,
otherwise the address must be 4KB aligned. JSON schema for the parameter value is:

{"format":"all_addrs_are_absolute_wrt_systembus", "cores": [{"amu":0x0},{"amu":0x0},
{"amu":0x0},{"amu":0x0}]}.

amu_num auxiliary counters
Type
int
Default value
0x0
Description
Number of AMU auxiliary counters implemented.

apsr_read _restrict
Type
bool
Default value
0x0
Description
At ELO, unknown bits of APSR are RAZ.
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atomic_memtype fault prio less_than gpc fault
Type
bool
Default value
0x0
Description
If true, unsupported atomic/exclusive memtype faults are lower priority than GPC faults.

atomic_memtype fault priority

Type
int
Default value
0x0
Description

This parameter describes the priority of unsupported atomic/exclusive memtype
fault w.r.t alignment and permission fault. O, BEFORE_ALIGN_MEM_FAULT. 1,
AFTER_ALIGN_BEFORE_PERM_FAULT. 2, AFTER_PERM_FAULT.

auxilliary feature register0
Type
int
Default value
0x0
Description
Value of AFRO ID register.

branch-predictor-clear-policy
Type
int
Default value
0x2
Description

Set branch prediction policy as defined for MMFR1[31:28]. This does not change the
behaviour of the branch predictor, only what is reported in MMFR1.BPred.

branch-predictor-supported-ops
Type
int
Default value
Ox1
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Description
Set branch prediction policy as defined for MMFR3[11:8]. This does not change the
behaviour of the branch predictor, only what is reported in MMFR3.BPMaint.

bus protection_enable at reset
Type
bool

Default value
0x0

Description
Enable TCM, L1Cache bus protection after reset.

cache-log2linelen

Type
int

Default value
0x6

Description
Log? of the cache line length in bytes.

cache maintenance_hits watchpoints
Type
bool

Default value
0x0

Description
DCIMVA operations executed in AArch32 modes hit watchpoints.

changing block size without bbm support
Type

int
Default value

0x0

Description
Level of support for changing block size without break-before-make (FEAT_BBM).

check memory attributes

Type
bool
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Default value
0x0
Description

Detect and report TLB use of conflicting memory attributes for views of the same physical
address.

clean invalidate cache on warm reset

Type
bool
Default value
0x0
Description
Clean and invalidate caches on warm reset.

clear reg top eret

Type
int
Default value
Ox1
Description

Behaviour of the upper 32-bits of the Xn registers when changing between AArch32 state
and AArché4 state. O, upper 32-bits preserved for all registers. 1, upper 32-bits set to O
for all accessible registers. 2, upper 32-bits set to O for a random selection of accessible
registers. 3, upper-32-bits set to O for registers touched in AArch32.

clear reg top_set
Type
bool
Default value
0x1
Description

Whether to clear upper 32-bits of the Xn register when corresponding AArch32 register is
set via CADI/Iris.

cluster utid
Type
int

Default value
0x0
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Description
Unique cluster transaction identifier for interconnect protection.

configure pmu events with json

Type
string

Default value

Description
"Configure v8.6 and newer PMU events. Note : This param has high priority and
overrides the setting of "has_*_pmu_events" if both the params are provided.

JSON schema for the parameter value is e.g. 1. {"all":false} 2. {"pmu_events":
["EVENT NAME 1""EVENT NAME 2"]}"

configure v8 6 pmu_events with json

Type
string

Default value

Description

"[DEPRECATED: Set configure_pmu_events_with_json to the same value instead] Configure
v8.6 PMU events. Note : This param has high priority and overrides the setting of
"has_v8_6_pmu_events" if both the params are provided. JSON schema for the parameter
value is e.g. 1. {"all":false} 2. {"pmu_events":["BR_INDNR_RETIRED", "BR_IND_RETIRED",
"BR_RETURN_SKIP_RETIRED" "BR_RETURN_ANY_RETIRED" "BR_INDNR_SKIP_RETIRED"
"BR_INDNR_TAKEN_ RETIRED" "BR_IND_SKIP_RETIRED" "BR_IND_TAKEN RETIRED"
"BR_IMMED_SKIP_RETIRED" "BR_IMMED TAKEN_RETIRED", "BR_SKIP_RETIRED"]}"

configure v8 8 pmu events with json

Type
string

Default value

ni

Description

"[DEPRECATED: Set configure_pmu_events_with_json to the same value

instead] Configure v8.8 PMU events. Note : This param has high priority and

overrides the setting of "has_v8_8 pmu_events" if both the params are provided.

JSON schema for the parameter value is e.g. 1. {"all":false} 2. {"pmu_events":

["BR_HINT _COND_RETIRED", "BR_COND_TAKEN_RETIRED", "BR_UNCOND_RETIRED",
"BR_COND_RETIRED", "BRNL_TAKEN_RETIRED" "BRNL_IND_TAKEN_ RETIRED",
"BRNL_INDNR_TAKEN_RETIRED" "BRNL_IMMED TAKEN_RETIRED",
"BL_TAKEN_RETIRED" "BL_IND_TAKEN_RETIRED" "BL_IMMED_TAKEN_RETIRED"]}".
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configure v8 9 pmu events with json
Type
string

Default value

Description

"[DEPRECATED: Set configure_pmu_events_with_json to the same value instead] Configure
v8.9 PMU events. Note : This param has high priority and overrides the setting of
"has_v8_9_pmu_events" if both the params are provided. JSON schema for the parameter
value is e.g. 1. {"all":false} 2. {"pmu_events™:["ASE_SVE_RETIRED" "ASE_RETIRED",
"VFP_RETIRED" "SVE_RETIRED" "CRYPTO_RETIRED", "SIMD_INST_RETIRED",

"ASE_INST _RETIRED", "SVE_INST_RETIRED", "ASE_SVE_INST_RETIRED",
"LD_ANY_RETIRED" "ST_ANY_RETIRED" "LDST_ANY_RETIRED", "DP_RETIRED"]}"

core_cache protection
Type
int
Default value
Oxffffffffffffffff
Description

core_cache_protection can change ERROFR, ERROPFGF and ERROPFGCTL fields. Possible
values are: -1:Not implemented (by default), O:Disabled, 1:Enabled.

cpacr_trcdis_behaviour
Type
int
Default value
0x2
Description

Behaviour of CPACR.TRCDIS/NSACR.NSTRCDIS when there is no CP14 ETM interface. O,
RAZ/WI. 2, implemented.

cpi_div
Type
int
Default value
0x1
Description
Divider for calculating CPI (Cycles Per Instruction).

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 291 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en

cpi_mul
Type
int

Default value
Ox1

Description
Multiplier for calculating CPI (Cycles Per Instruction).

cpuX.CFGEND
Type
bool

Default value
0x0

Description
Endianness configuration at reset. O, little endian. 1, big endian.

cpuX.CP15SDISABLE
Type
bool

Default value
0x0

Description
Initialize to disable access to some CP15 registers.

cpuX.CP15SDISABLE2
Type
bool

Default value
0x0

Description

Issue 00
Fast Models components

Initialize to disable access to some CP15 registers (FEAT_CP15SDISABLE?2).

cpuX.CRYPTODISABLE
Type
bool
Default value
0x0
Description
Disable cryptographic features.
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cpuX.DCZID-log2-block-size
Type
int

Default value
0x8

Description
Log? of the block size cleared by DC ZVA instruction (as read from DCZID_ELO).

cpuX.DCZVA single write
Type
bool

Default value
0x0

Description
Execute the DCZVA as a single write.

cpuX.MPIDR-override
Type
int

Default value
0x0

Description
Override of MPIDR value. If nonzero will override the MT, cluster and CPU ID bits in MPIDR.

cpuX.RVBAR
Type
int
Default value
0x0
Description
Value of RVBAR_ELx register.

cpuX.RVBAR32
Type
int
Default value
0x0
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Description

Reset vector address in AARCH32 when VINITHI is not set and ignore_rvbar_in_aarch32 is
set.

cpuX.SMPnAMP
Type
bool

Default value
Ox1

Description
Enable broadcast messages necessary for correct SMP operation at reset.

cpuX.TEINIT
Type
bool

Default value
0x0

Description
Instruction set state when resetting into AArch32. 0, A32. 1, T32.

cpuX.VINITHI
Type
bool

Default value
0x0

Description
Reset value of SCTLR.V.

cpuX.aarch32 reset from impdef addr
Type
bool
Default value
Ox1
Description
If PE resets into AArch32, Whether execution starts from IMPDEF address or hi/low vector.

cpuX.ase-present

Type
bool
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Default value
Ox1

Description
Set whether the model has been built with NEON support.

cpuX.clock divider
Type

int
Default value

Ox1

Description
Clock divider ratio for asymmetric MP clocking.

cpuX.clock multiplier
Type
int
Default value
Ox1
Description
Clock divider ratio for asymmetric MP clocking.

cpuX.crypto_aes
Type
int
Default value
0x2
Description

AES instructions supported (requires CryptoPlugin to be loaded). O, not implemented. 2, AES
and PMULL instructions implemented (FEAT_AES, FEAT PMULL).

cpuX.crypto_shal
Type
int
Default value
0x1
Description

SHA-1 instructions supported (requires CryptoPlugin to be loaded). O, not implemented. 1,
SHA1 instructions implemented (FEAT_SHAZ).

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 295 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en

cpuX.crypto_sha256
Type
int

Default value
Ox1

Description
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SHA-256 instructions supported (requires CryptoPlugin to be loaded). O, not implemented. 1,

SHA256 instructions implemented (FEAT_SHA256).

cpuX.cti-intack mask
Type
int

Default value
Ox1

Description

Set bits represent that the corresponding trigger requires software acknowledge via

CTIINTACK.

cpuX.cti-number of claim bits
Type
int

Default value
0x0

Description
Number of implemented bits in CTICLAIMSET.

cpuX.cti-number of triggers
Type
int

Default value
0x8

Description
Number of cti event triggers (default: 8, valid values: {3, 8-32}).

cpuX.dcache-size
Type

int
Default value

0x8000
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Description
L1 D-Cache size in bytes.

cpuX.enable crc32
Type
int

Default value
0x0

Description

CRC32 instructions supported. O, not implemented. 1, CRC32 instructions implemented
(FEAT_CRC32).

cpuX.enable trace_ special hlt immlé
Type
bool

Default value
0x0

Description
Enable usage of parameter trace_special_hlt_imm16.

cpuX.etm-present
Type
bool

Default value
Ox1

Description
Set whether the model has ETM support.

cpuX.flash.enable
Type
bool
Default value
0x0
Description
Enable flash by default after reset.

cpuX. force-fpsid

Type
bool

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 297 of 5242



Fast Models Reference Guide

Default value
0x0

Description
Override the FPSID value.

cpuX. force-fpsid-value
Type

int
Default value

0x0

Description

Value to override the FPSID value to.

cpuX.has hcptr_ tase
Type
bool

Default value
O0x1

Description

If false, HCPTR.TASE is RESO.

cpuX.icache-size
Type

int
Default value

0x8000

Description
L1 I-Cache size in bytes.

cpuX.llpp.base

Type
int

Default value
0x0

Description

Sets the base address of Low Latency Peripheral Port.

cpuX.llpp.size

Type
int

Document ID: 100964 1129 00 en
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Default value
0x1000

Description
Sets the size of LLPP(in bytes).

cpuX.max code_cache mb
Type

int
Default value

0x100

Description

Issue 00
Fast Models components

Maximum size of the simulation code cache (MiB). For platforms with more than 2 cores this

limit will be scaled down. (e.g 1/8 for 16 or more cores).

cpuX.min sync_level
Type
int

Default value
0x0

Description

Force minimum synclLevel (O=off=default, 1=syncState, 2=postinsnlO, 3=postinsnAll).

cpuX.number-of-breakpoints
Type

int
Default value

0x10

Description
Number of breakpoints.

cpuX.number-of-context-breakpoints
Type
int
Default value
0x10
Description
Number of breakpoints that are context aware.
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cpuX.number-of-watchpoints
Type
int

Default value
0x10

Description
Number of watchpoints.

cpuX.operation bandwidth
Type
int

Default value
Ox1

Description
Operation width for ARMv8.4 PMU extension.

cpuX.semihosting-A32 HLT
Type
int

Default value
0x£f000

Description
A32 HLT number for semihosting calls.

cpuX.semihosting-A64 HLT
Type
int

Default value
0xf000

Description
A64 HLT number for semihosting calls.

cpuX.semihosting-ARM SVC
Type

int
Default value

0x123456

Description
A32 SVC number for semihosting calls.
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cpuX.semihosting-T32 HLT
Type
int

Default value
0x3c

Description
T32 HLT number for semihosting calls.

cpuX.semihosting-Thumb_ SVC
Type
int

Default value
Oxab

Description
T32 SVC number for semihosting calls.

cpuX.semihosting-cmd line
Type
string

Default value

Description
Command line available to semihosting calls.

cpuX.semihosting-cwd
Type
string
Default value
Description
Base directory for semihosting file access.

cpuX.semihosting-enable
Type
bool
Default value
Ox1
Description
Enable semihosting SVC/HLT traps.
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cpuX.semihosting-heap base
Type
int

Default value
0x0

Description
Virtual address of heap base.

cpuX.semihosting-heap limit
Type
int

Default value
0xf000000

Description
Virtual address of top of heap.

cpuX.semihosting-prefix
Type
bool

Default value
0x0

Description
Prefix semihosting output with target instance name.

cpuX.semihosting-stack base
Type
int

Default value
0x10000000

Description
Virtual address of base of descending stack.

cpuX.semihosting-stack_limit
Type

int
Default value

0x£000000

Description
Virtual address of stack limit.
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cpuX.semihosting-stderr istty
Type
bool

Default value
Ox1

Description
Result for semihost istty call when argument is stderr.

cpuX.semihosting-stdin istty
Type
bool

Default value
Ox1

Description
Result for semihost istty call when argument is stdin.

cpuX.semihosting-stdout_istty

Type
bool

Default value
Ox1

Description

Result for semihost istty call when argument is stdout.

cpuX.semihosting-use_stderr
Type
bool

Default value
0x0

Description

Send stderr from the simulated process to host stderr.

cpuX. tcm-present
Type
bool
Default value
0x0
Description
Disables the TCMs.
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cpuX. tcm-supports-exclusive
Type
bool
Default value
0x0
Description
Whether TCM supports exclusive access.

cpuX.tcm.a.base
Type
int
Default value
0x0
Description

Sets the base address of the ATCM. TCMs are implementation defined in the v8R
architecture. TCMs are configurable on the model via parameter only.

cpuX.tcm.a.enable
Type
bool
Default value
0x0
Description

Enable ATCM by default after reset. TCMs are implementation defined in the v8R
architecture. TCMs are configurable on the model via parameter only.

cpuX.tcm.a.size
Type

int
Default value

0x4000

Description

Sets the size of the ATCM(in bytes). The size should be aligned with 4KB. The lower 12 bits
will be masked out.

cpuX.tcm.a.stretch_clk
Type
bool
Default value
0x0
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Description
Whether ATCM clock stretched to occupy full cycle.

cpuX.tcm.a.wait
Type
int
Default value
0x0
Description
ATCM accesses wait states.

cpuX. tcm.b.base
Type
int
Default value
0x0
Description

Sets the base address of the BTCM. TCMs are implementation defined in the v8R
architecture. TCMs are configurable on the model via parameter only.

cpuX.tcm.b.enable

Type
bool
Default value
0x0
Description

Enable BTCM by default after reset. TCMs are implementation defined in the v8R
architecture. TCMs are configurable on the model via parameter only.

cpuX.tcm.b.size
Type

int
Default value

0x4000
Description

Sets the size of the BTCM(in bytes). The size should be aligned with 4KB. The lower 12 bits
will be masked out.
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cpuX.tcm.b.stretch _clk
Type
bool

Default value
0x0

Description

Whether BTCM clock stretched to occupy full cycle.

cpuX.tcm.b.wait
Type
int

Default value
0x0

Description
BTCM accesses wait states.

cpuX. tcm.c.base

Type
int

Default value
0x0

Description

Document ID: 100964 1129 00 en
Issue 00
Fast Models components

Sets the base address of the CTCM. TCMs are implementation defined in the v8R
architecture. TCMs are configurable on the model via parameter only.

cpuX.tcm.c.enable
Type
bool

Default value
0x0

Description

Enable CTCM by default after reset. TCMs are implementation defined in the v8R
architecture. TCMs are configurable on the model via parameter only.

cpuX.tcm.c.size
Type

int
Default value

0x2000
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Description

Sets the size of the CTCM(in bytes). The size should be aligned with 4KB. The lower 12 bits
will be masked out.

cpuX.tcm.c.stretch clk
Type
bool
Default value
0x0
Description
Whether CTCM clock stretched to occupy full cycle.

cpuX.tcm.c.wait
Type
int
Default value
0x0
Description
CTCM accesses wait states.

cpuX.trace special hlt immlé6

Type
int
Default value
0x£f000
Description

For this HLT number, IF enable_trace_special_hlt_imm1é=true, skip performing usual HLT
execution but call MTI trace if registered.

cpuX.unpredictable WPMASKANDBAS
Type
int
Default value
0x1
Description

Constrained unpredictable handling of watchpoints when mask and BAS fields specified. O,
IGNOREMASK. 1, IGNOREBAS (default). 2, REPEATBASS. 3, REPEATBAS.
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cpuX.vfp-dp-present
Type
bool

Default value
Ox1

Description
Whether double-precision floating point feature is implemented (FEAT_F64MM).

cpuX.vfp-enable at reset
Type
bool

Default value
0x0

Description

Enable VFP in CPACR, CPPWR, NSACR at reset. Warning: Arm recommends going through
the implementation's suggested VFP power-up sequencel.

cpuX.vfp-present
Type
bool

Default value
Ox1

Description
Set whether the model has VFP support.

cpuX.vfp-traps
Type
bool
Default value
0x1
Description
Implement support for trapping floating-point exceptions.

cpuX.vfp-traps-show-all
Type
bool

Default value
0x0
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Description
Report all trapped floating-point exceptions in the syndrome when a combination occurs.

cpuX.wfet early or delayed timeout
Type
int

Default value
0x0

Description
WEET early or delayed timeout beyond the threshold value of CNTVCT_ELO in percentage.

cpuX.wfit early or delayed timeout
Type
int

Default value
0x0

Description
WEFIT early or delayed timeout beyond the threshold value of CNTVCT_ELO in percentage.

dbg-bcr-reserved-behavior
Type
int
Default value
0x1
Description

This is the behavior of the reserved values of the BT field in DBGBCRPossible values are: - O
= Disabled. - 1 = BT[2] is ignored. .

dbg_rom dap addr
Type

int
Default value

0x0

Description
Debug ROM dap base address.

dbgitr buffer size

Type
int
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Default value
0x0
Description
Number of instructions which can be buffered before EDSCR.ITE is cleared.

dbgxvr ress_is_ stateful

Type
bool
Default value
0x0
Description

Whether DBGWVR/DBGBVR.RESS returns last written value. if set to false, RESS returns
sign extended value.

dc_fault unaligned sl device s2 fwb

Type
bool
Default value
0x0
Description

Whether takes an Alignment Fault caused by the memory type on a DC {ZVA GZVA GVA} if
the stage 1 memory type is any Device memory type.

dcache-hit latency
Type
int
Default value
0x0
Description

L1 D-Cache timing annotation latency for hit. Intended to model the tag-lookup time. This is
only used when dcache-state_modelled=true.

dcache-maintenance_latency
Type
int
Default value
0x0
Description

L1 D-Cache timing annotation latency for cache maintenance operations given in total ticks.
This is only used when dcache-state_modelled=true.
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dcache-miss_latency

Type
int
Default value
0x0

Description

L1 D-Cache timing annotation latency for miss. Intended to model the time for failed
tag-lookup and allocation of intermediate buffers. This is only used when dcache-
state_modelled=true.

dcache-prefetch enabled

Type
bool
Default value
0x0
Description

Enable simulation of data cache prefetching. This is only used when dcache-
state_modelled=true.

dcache-read access_latency
Type
int
Default value
0x0
Description

L1 D-Cache timing annotation latency for read accesses given in ticks per access (of size
dcache-read_bus_width_in_bytes). If this parameter is non-zero, per-access latencies will
be used instead of per-byte even if dcache-read_latency is set. This is in addition to the hit
or miss latency, and intended to correspond to the time taken to transfer across the cache
upstream bus, this is only used when dcache-state_modelled=true.

dcache-read bus width in bytes
Type
int
Default value
0x8
Description
L1 D-Cache read bus width in bytes used to calculate per-access timing annotations.
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dcache-read latency

Type
int
Default value
0x0
Description

L1 D-Cache timing annotation latency for read accesses given in ticks per byte
accessed.dcache-read_access_latency must be set to O for per-byte latencies to be applied.
This is in addition to the hit or miss latency, and intended to correspond to the time taken to
transfer across the cache upstream bus. This is only used when dcache-state_modelled=true.

dcache-size
Type
int
Default value
0x8000
Description
L1 D-Cache size in bytes.

dcache-snoop_data_ transfer latency
Type
int
Default value
0x0
Description

L1 D-Cache timing annotation latency for received snoop accesses that perform
a data transfer given in ticks per byte accessed. This is only used when dcache-
state_modelled=true.

dcache-state_modelled
Type
bool
Default value
0x0
Description
Set whether D-cache has stateful implementation.

dcache-ways

Type
int
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Default value
0x2
Description
L1 D-Cache number of ways (sets are implicit from size).

dcache-write_access_latency
Type
int
Default value
0x0
Description

L1 D-Cache timing annotation latency for write accesses given in ticks per access (of size
dcache-write_bus_width_in_bytes). If this parameter is non-zero, per-access latencies will be
used instead of per-byte even if dcache-write_latency is set. This is only used when dcache-
state_modelled=true.

dcache-write bus width in bytes
Type
int
Default value
0x8
Description
L1 D-Cache write bus width in bytes used to calculate per-access timing annotations.

dcache-write latency
Type

int
Default value

0x0

Description

L1 D-Cache timing annotation latency for write accesses given in ticks per byte accessed.
dcache-write_access_latency must be set to O for per-byte latencies to be applied. This is
only used when dcache-state_modelled=true.

dcimva requires_s2 write permissions
Type
bool

Default value
0x0
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Description

Data-cache invalidate by MVA operations require stage 2 write permission (virtualised
AArch32 guest).

debug auth_signals_sampled at reset

Type
bool

Default value
0x0

Description
Debug authentication signals can be configured as either sampled at reset only or at any time
for External Root Debug.

debug_components_dap address

Type
string

Default value

Description
Debug components ROM,ED,CTI,PMU,TRACE and TRBU base address for
each core on debug bus. The "rom" field in the "cores" array are only allowed
when 'debug_rom_is_flat' is false. JSON schema for the parameter value is:
{"format":"all_addrs_are_absolute_wrt_debugbus" "cores": [{"rom":0x0, "ed":0x0, "cti":0x0,
"pmu":0x0, "etm":0x0, "trbu":0x0}, {"rom":0x0, "ed":0x0, "cti":0x0, "pmu":0x0, "etm":0x0,
"trbu":0x0}, {"rom™:0x0, "ed":0x0, "cti":0x0, "pmu":0x0, "etm":0x0, "trbu":0x0}, {"rom":0x0,
"ed":0x0, "cti":0x0, "pmu":0x0, "etm":0x0, "trbu":0x0}]}.

debug_components mmap address

Type
string

Default value

Description

Debug components ROM,ED,CTI,PMUTRACE and TRBU base address for

each core on system bus. The "rom" field in the "cores" array are only allowed

when 'debug_rom_is_flat' is false. JSON schema for the parameter value is:
{"format":"all_addrs_are_absolute_wrt_systembus", "cores": [{"rom":0x0, "ed":0x0, "cti":0x0,
"pmu":0x0, "etm":0x0, "trbu":0x0}, {"rom":0x0, "ed":0x0, "cti":0x0, "pmu":0x0, "etm":0x0,
"trbu":0x0}, {"rom":0x0, "ed":0x0, "cti":0x0, "pmu":0x0, "etm":0x0, "trbu":0x0}, {"rom":0x0,
"ed":0x0, "cti":0x0, "pmu":0x0, "etm":0x0, "trbu":0x0}]}.
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debug_entry is context_ sync

Type
bool
Default value
0x0
Description

If true, Entry in debug state is Context sync. Exiting debug state is a context synchronising
operation, but entering is not. However some cpu implementation can consider also the
Entry in Debug state as a CSE.

debug rom is class_9

Type
bool
Default value
0x0

Description
If true, present a debug ROM table as a class 9 device. Otherwise, use a class 1 ROM table.

debug _rom is flat
Type

bool
Default value

0x0

Description

If true, present a debug ROM table recommended by ARMv8 Debug Architecture.
Otherwise, use nested ROM tables.

def mem map

Type
string

Default value
{"" "NORMAL INC ONC OSH"}

Description

nxu

Default memory map in a json format which is: { "start-end_inclusive" : "attributes", "*"
"attributes" } Where the * represents the entire physical address range and must be provided
and the attributes can be a combination of following. MemoryType - NORMAL, GRE,

NGRE, nGnRE, nGnRnE Shareability - ISH, OSH, NSH InnerAttributes - IWB, IWT, INC
OuterAttribute - OWB, OWT, ONC ExecuteNever - XN.
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def mem map file path
Type
string

Default value

Description

Path of file describing default memory map in json format. When a valid path is provided, the
below parameter 'def_mem_map' will be ignored.

default inner shareable
Type
bool

Default value
0x0

Description
shareability for default memory map regions which are shareable.

delay serror
Type
int

Default value
0x0

Description
Add a propagation delay of serror signal into the core.

dic-spi_count
Type
int
Default value
0x40
Description
Number of shared peripheral interrupts implemented.

disable_impdef abort on_ic maintenance
Type
bool

Default value
0x0

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 316 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Fast Models components

Description

Disable IMP_INTLATENCY_EL2. MMDVM/LLRAMDVM controlling the abort on IC
maintenance on MM port/LLRAM.

disable sve plugin
Type
bool
Default value
0x0
Description

If true, SVE will not be implemented in this processor even if the plugin is loaded
(FEAT_SVE).

disable unknown update_event on_reset
Type
bool
Default value
0x0
Description

Disables SYSREG_UPDATE event notification on reset for the registers whose bitfields are all
reserved or resets to architecturally unknown value.

dsb_accumulate_ threshold
Type
int
Default value
0x100
Description

Limit the maximum number of observable DSB side effects which can be queued (e.g. TLBI),
after which DSB sync will be done automatically.

edpfr ras unknown bits read as 0
Type
bool
Default value
0x0
Description
If true then UNKNOWN bits in RAS field in EDPFR are read as O.
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el0_can_access_imp def functionality
Type
bool

Default value
0x0

Description

If not made UNDEF by imp_def_functionality_behaviour, ELO can access IMPLEMENTATION
DEFINED registers and system instructions.

el3 trap priority when secure debug disabled
Type
bool

Default value
0x0

Description

Undef when secure debug is disabled (EDSCR.SDD == 1) && boolean
IMPLEMENTATION_DEFINED 'EL3 trap priority when SDD == 1.

enable-gicv5
Type
bool

Default value
0x0

Description
if enable-gicv5 is set, then GICv5 is Supported.

enable address_contig check
Type
bool
Default value
0x0
Description
Check the input address range for the table entries that have the contiguous hint bit set.

enable debug_auth signals_config
Type

int
Default value

Oxf
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Description

Debug Authentication Signals DBGEN, SPIDEN (and if RME is enabled RLPIDEN and
RTPIDEN)are configurable (default) or not configurable, (hardwired to 1). This parameter is
thelnteger representation of a bitmap to enable configuration of these signals, with: - BIT[O]
= DBGEN - BIT[1] = SPIDEN - BIT[2] = RLPIDEN - BIT[3] = RTPIDEN .

enable lock step

Type
bool
Default value
0x0
Description
Whether the core is configured in Dual Core Lock Step mode (FEAT_DCLS).

enable tlb contig check
Type
bool
Default value
0x0
Description

Perform extra pagetable walks to check translation table entries that have the contiguous
hint bit set.

enhanced pac2 level

Type
int
Default value
0x0

Description

Implements Enhanced PAC2. O: No EnhancedPAC2, 1: EnhancedPAC2 Only, 2:
EnhancedPAC2 with FPAC, 3: EnhancedPAC2 with FPACCombined.

error record feature register

Type
string
Default value

Description

RAS feature register values. An array of JSON objects. The JSON schema for the array is:
[{"ED":0x0, "IMPDEF_3_2":0x0, "UI":0x0, "FI":0x0, "UE":0x0, "CFI":0x0, "CEC":0x0, "RP":0x0,
"DUI":0x0, "CEO":0x0, "CI":0x0, "TS":0x0, "INJ":0x0, "FRX":0x0, "UC":0x0, "UEU":0x0,
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"UER":0x0, "UEQ":0x0, "DE":0x0, "CE":0x0, "Visibility":"Core"},other_feature_register_values].
Where ED,Ul,FI,CE and UE have valid values between OxO - Ox3. CFl and

DUI have valid values 0x0, Ox2 and Ox3. CEC has valid values 0x0,0x2 or Ox4.
RP.CEQO,INJ,FRX,UC,UEU,UER,UEQ,DE has valid values Ox0O or Ox1. Cl and TS has valid values
of Ox0, Ox1 and Ox2. Visibility has valid values "Core" or "Cluster".

error_record feature register json file
Type
string

Default value

Description

File path to the RAS feature register values as JSON. The file uses the same format as the
error_record_feature_register parameter value.

erxpfgctl resO_stateful mask

Type
int
Default value
0x0
Description
Mask for stateful bits for ERXPFGCTL which are RESO.

exception_catch before_ software_step
Type
bool
Default value
Ox1
Description

Exception catch priority for the exception trapping form of exception catch (Armv8.2 or later,
or exception_catch_type=0). If true, the exception catch debug event has higher prority than
software step and halting step.

exception catch_ type

Type
int
Default value
0x0

Description

Type of exception catch (ARMv8.0 - ARMv8.1 only). O, exception trapping. 1, non-exception
trapping, higher priority than step. 2, non-exception trapping, lower priority than step.
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exclusive monitor clear on_ atomic_from same master
Type
bool
Default value
Ox1
Description

Exclusive monitors in the cluster will be cleared by a atomic by the same master to the
monitored address.

exclusive monitor clear on store from same master
Type
bool
Default value
Ox1
Description

Exclusive monitors in the cluster will be cleared by a store by the same master to the
monitored address.

exclusive _monitor clear on_strex address mismatch
Type
bool
Default value
0x1
Description

Exclusive monitors in the cluster will be cleared when a strex fails because the address does
not match.

exclusive monitor clear on_strex success
Type
bool
Default value
0x1
Description
Exclusive monitors in the cluster will be cleared when a strex succeeds.

exercise stxr fail
Type
int
Default value
0x0
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Description

Controls the rejection of exclusive store instructions. O: exclusive store instructions should
behave as normal, 1: Reject a pseudo-random majority of exclusive store instructions, 2:
Always fail exclusive store instructions.

ext abort device GRE prefetch ras index
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported in RAS record index specified in this param. Values: -1 = Same
as ext_abort_prefetch_ras_index, Valid indices in range [0, number_of_error_records-1].

ext _abort device GRE prefetch ras_ type
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same as
ext_abort_prefetch_ras_type, 0 = NONE, 1 =UC, 2 = UEU, 3=UEO ,4 = UER, 5 = CE.

ext abort device GRE read is critical
Type
bool
Default value
0x0
Description
Critical reporting of device-GRE read external aborts.

ext_ abort device GRE_read is_sync
Type
int
Default value
0x2
Description

Synchronous reporting of device-GRE read external aborts. O, asynchronous. 1, synchronous.
2, same as ext_abort_device read is_sync.

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 322 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Fast Models components

ext abort device GRE read ras_index
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported in RAS record index specified in this param. Values: -1 = Same
as ext_abort_device_read_ras_index, Valid indices in range [0, number_of_error_records-1].

ext abort device GRE read ras_type
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same as
ext_abort_device_read_ras_type, O = NONE, 1 = UC, 2 = UEU, 3=UEO , 4 = UER, 5 = CE.

ext abort device GRE write is critical
Type
bool
Default value
0x0
Description
Critical reporting of device-GRE write external aborts.

ext abort device GRE write is sync
Type
int
Default value
0x2
Description

Synchronous reporting of device-GRE write external aborts. O, asynchronous. 1,
synchronous. 2, same as ext_abort_device_write_is_sync.

ext abort device GRE write ras_index
Type
int
Default value
Oxffffffffffffffff
Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.

Non-Confidential
Page 323 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Fast Models components

Description

External Aborts are reported in RAS record index specified in this param. Values: -1 = Same
as ext_abort_device_write_ras_index, Valid indices in range [0, number_of_error_records-1].

ext abort device GRE write ras_ type
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same as
ext_abort_device_write_ras_type, O = NONE, 1 =UC, 2 = UEU, 3=UEO ,4 = UER, 5 = CE.

ext abort device nGRE prefetch ras_ index
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported in RAS record index specified in this param. Values: -1 = Same
as ext_abort_prefetch_ras_index, Valid indices in range [0, number_of_error_records-1].

ext abort device nGRE prefetch ras type
Type
int
Default value
OxfEffffffffffffff
Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same as
ext_abort_prefetch_ras_type, 0 = NONE, 1 = UC, 2 = UEU, 3=UEO , 4 = UER, 5 = CE.

ext_abort_device nGRE read is critical
Type
bool
Default value
0x0
Description
Critical reporting of device-nGRE read external aborts.

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 324 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Fast Models components

ext abort device nGRE read is_sync
Type
int
Default value
0x2
Description

Synchronous reporting of device-nGRE read external aborts. O, asynchronous. 1,
synchronous. 2, same as ext_abort_device_read_is_sync.

ext abort device nGRE read ras_index
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported in RAS record index specified in this param. Values: -1 = Same
as ext_abort_device_read_ras_index, Valid indices in range [0, number_of_error_records-1].

ext abort device nGRE read ras_type
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same as
ext_abort_device_read_ras_type, O = NONE, 1 = UC, 2 = UEU, 3=UEO ,4 = UER, 5 = CE.

ext abort device nGRE write is critical
Type
bool
Default value
0x0
Description
Critical reporting of device-nGRE write external aborts.

ext abort device nGRE write_is_sync
Type
int
Default value
0x2
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Description

Synchronous reporting of device-nGRE write external aborts. O, asynchronous. 1,
synchronous. 2, same as ext_abort_device_write_is_sync.

ext abort device nGRE write ras_ index

Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported in RAS record index specified in this param. Values: -1 = Same
as ext_abort_device_write_ras_index, Valid indices in range [0, number_of_error_records-1].

ext abort device nGRE write_ ras_type
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same as
ext_abort_device_write_ras_type, 0 = NONE, 1 = UC, 2 = UEU, 3=UEO , 4 = UER, 5 = CE.

ext abort device_ prefetch ras index

Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported in RAS record index specified in this param. Values: -1 = Same
as ext_abort_prefetch_ras_index, Valid indices in range [0, number_of_error_records-1].

ext abort device_prefetch ras_ type
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same as
ext_abort_prefetch ras type, O = NONE, 1 = UC, 2 = UEU, 3=UEO , 4 = UER, 5 = CE.
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ext abort device_read acquire_ is sync
Type
bool

Default value
0x0

Description
Synchronous reporting of device read with acquire external aborts.

ext abort device read is critical
Type
bool

Default value
0x0

Description
Critical reporting of device-nGnRE read external aborts.

ext abort device_read is_sync
Type
bool
Default value
0x1
Description
Synchronous reporting of device-nGnRE read external aborts.

ext abort device read ras_index
Type
int
Default value
0x0
Description

External Aborts are reported in RAS record index specified in this param. Values: Valid indices
in range [0, number_of_error_records-1].

ext abort device_read ras_type
Type

int
Default value

0x0
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Description

External Aborts are reported as RAS error type specified in this param. Values: O = NONE, 1
=UC,2=UEU,3=UEO,4 = UER, 5=CE.

ext abort device write_is critical
Type
bool
Default value
0x0
Description
Critical reporting of device-nGnRE write external aborts.

ext abort device write_is_ sync
Type
bool
Default value
0x0
Description
Synchronous reporting of device-nGnRE write external aborts.

ext abort device write_ras index

Type
int
Default value
0x0
Description

External Aborts are reported in RAS record index specified in this param. Values: Valid indices
in range [0, number_of_error_records-1].

ext abort device_write_ras_type
Type
int
Default value
0x0
Description

External Aborts are reported as RAS error type specified in this param. Values: O = NONE, 1
=UC, 2=UEU,3=UEO,4=UER, 5 =CE.
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ext abort fill data
Type
int

Default value
Oxfdfdfdfcfcfdfdfd

Description
Returned data, if external aborts are asynchronous.

ext abort normal cacheable read is critical
Type
bool

Default value
0x0

Description
Critical reporting of normal write-back cacheable-read external aborts.

ext_abort normal cacheable read is_sync
Type
bool
Default value
0x1
Description
Synchronous reporting of normal write-back cacheable-read external aborts.

ext abort normal cacheable read ras index
Type
int
Default value
0x0
Description

External Aborts are reported in RAS record index specified in this param. Values: Valid indices
in range [0, number_of_error_records-1].

ext abort normal cacheable read ras_type
Type

int
Default value

0x0
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Description

External Aborts are reported as RAS error type specified in this param. Values: O = NONE, 1
=UC,2=UEU,3=UEO,4 = UER, 5=CE.

ext abort normal cacheable write is critical
Type
bool
Default value
0x0
Description
Critical reporting of normal write-back cacheable write external aborts.

ext abort normal cacheable write is_ sync
Type
bool
Default value
0x0
Description
Synchronous reporting of normal write-back cacheable write external aborts.

ext abort normal cacheable write ras_index

Type
int
Default value
0x0
Description

External Aborts are reported in RAS record index specified in this param. Values: Valid indices
in range [0, number_of_error_records-1].

ext_abort normal cacheable write ras_type
Type
int
Default value
0x0
Description

External Aborts are reported as RAS error type specified in this param. Values: O = NONE, 1
=UC, 2=UEU,3=UEO,4=UER, 5 =CE.
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ext abort normal noncacheable prefetch ras index
Type
int

Default value
Oxffffffffffffffff

Description

External Aborts are reported in RAS record index specified in this param. Values: -1 = Same
as ext_abort_prefetch_ras_index, Valid indices in range [0, number_of_error_records-1].

ext abort normal noncacheable prefetch ras type
Type
int

Default value
OXffffffffffffffef

Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same as
ext_abort_prefetch_ras_type, 0 = NONE, 1 = UC, 2 = UEU, 3=UEO , 4 = UER, 5 = CE.

ext_abort_normal_noncacheable_read_i s_cri tical
Type
bool

Default value
0x0

Description
Critical reporting of normal noncacheable-read external aborts.

ext abort normal noncacheable read is_sync
Type
bool
Default value
0x1
Description
Synchronous reporting of normal noncacheable-read external aborts.

ext abort normal noncacheable_read ras_index
Type

int
Default value

0x0
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Description

External Aborts are reported in RAS record index specified in this param. Values: Valid indices
in range [0, number_of_error_records-1].

ext abort normal noncacheable read ras type
Type
int
Default value
0x0
Description

External Aborts are reported as RAS error type specified in this param. Values: O = NONE, 1
=UC,2=UEU,3=UEO,4=UER, 5 =CE.

ext_abort normal noncacheable write is critical
Type
bool
Default value
0x0
Description
Critical reporting of normal noncacheable write external aborts.

ext abort normal noncacheable write is sync
Type
bool
Default value
0x0
Description
Synchronous reporting of normal noncacheable write external aborts.

ext abort normal noncacheable write ras_index
Type
int
Default value
0x0
Description

External Aborts are reported in RAS record index specified in this param. Values: Valid indices
in range [0, number_of_error_records-1].
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ext abort normal noncacheable write ras_type
Type
int
Default value
0x0
Description

External Aborts are reported as RAS error type specified in this param. Values: O = NONE, 1
=UC,2=UEU,3=UEO, 4 = UER, 5=CE.

ext abort normal wt cacheable prefetch ras_ index
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported in RAS record index specified in this param. Values: -1 = Same
as ext_abort_prefetch_ras_index, Valid indices in range [0, number_of_error_records-1].

ext abort normal wt cacheable prefetch ras_ type
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same as
ext_abort_prefetch_ras_type, 0 = NONE, 1 =UC, 2 = UEU, 3=UEO ,4 = UER, 5 = CE.

ext abort normal wt cacheable read is critical
Type
bool
Default value
0x0
Description
Critical reporting of normal write-through cacheable-read external aborts.

ext abort normal wt cacheable read is_sync
Type
int
Default value
0x2
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Description

Synchronous reporting of normal write-through read external aborts. O, asynchronous. 1,
synchronous. 2, same as ext_abort_normal_cacheable_read_is_sync.

ext abort normal wt cacheable read ras index

Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported in RAS record index specified in this param. Values: -1
= Same as ext_abort_normal_cacheable_read_ras_index, Valid indices in range [O,
number_of error _records-1].

ext abort normal wt cacheable read ras_type
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same
as ext_abort_normal_cacheable_read_ras_type, 0 = NONE, 1 =UC, 2 = UEU,3=UEQO ,4 =
UER, 5 = CE.

ext abort normal wt cacheable write is critical
Type
bool
Default value
0x0
Description
Critical reporting of normal write-through write external aborts.

ext abort normal wt cacheable write is_sync
Type
int
Default value
0x2
Description

Synchronous reporting of normal write-through write external aborts. O, asynchronous. 1,
synchronous. 2, same as ext_abort_normal_cacheable write is_sync.
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ext abort normal wt cacheable write ras_ index

Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported in RAS record index specified in this param. Values: -1
= Same as ext_abort_normal_cacheable_write_ras_index, Valid indices in range [O,
number_of error_records-1].

ext abort normal wt cacheable write ras_ type
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same as
ext_abort_normal_cacheable_write_ras_type, O = NONE, 1 = UC, 2 = UEU, 3=UEO ,4 =
UER, 5 = CE.

ext abort prefetch device GRE read is critical
Type
bool
Default value
0x0
Description
Critical reporting of external aborts generated by device-GRE instruction fetches.

ext abort prefetch device GRE read is_sync
Type
int
Default value
0x2
Description

Behaviour of external aborts generated by device-GRE instruction fetches. O, asynchronous
abort. 1, synchronous abort. 2, same as ext_abort_prefetch_is_sync.

ext_abort_pre fe tch_devi ce_nGRE_read_i s_cri tical

Type
bool
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Default value
0x0
Description
Critical reporting of external aborts generated by device-nGRE instruction fetches.

ext abort prefetch_device nGRE read is_sync
Type
int
Default value
0x2
Description

Behaviour of external aborts generated by device-nGRE instruction fetches. O, asynchronous
abort. 1, synchronous abort. 2, same as ext_abort_prefetch is_sync.

ext abort prefetch device read is critical
Type
bool
Default value
0x0
Description
Critical reporting of external aborts generated by device-nGnRE instruction fetches.

ext abort prefetch device read is sync
Type
int
Default value
0x2
Description

Behaviour of external aborts generated by device-nGnRE instruction fetches. O,
asynchronous abort. 1, synchronous abort. 2, same as ext_abort_prefetch _is_sync.

ext abort prefetch is critical
Type
bool
Default value
0x0
Description

Critical reporting of external aborts generated by normal writeback cacheable instruction
fetches.
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ext abort prefetch is sync
Type
bool
Default value
0x1
Description

Behaviour of external aborts generated by normal writeback cacheable instruction fetches. O,
asynchronous abort. 1, synchronous abort.

ext abort prefetch noncacheable read is critical
Type
bool
Default value
0x0
Description
Critical reporting of external aborts generated by normal noncacheable instruction fetches.

ext abort prefetch noncacheable read is_sync
Type
int
Default value
0x2
Description

Behaviour of external aborts generated by normal noncacheable instruction fetches. O,
asynchronous abort. 1, synchronous abort. 2, same as ext_abort_prefetch_is_sync.

ext abort prefetch ras index
Type
int
Default value
0x0
Description

External Aborts are reported in RAS record index specified in this param. Values: Valid indices
in range [0, number_of_error_records-1].

ext abort prefetch ras_ type
Type
int
Default value
0x0
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Description

External Aborts are reported as RAS error type specified in this param. Values: O = NONE, 1
=UC,2=UEU,3=UEO,4 = UER, 5=CE.

ext abort prefetch so read is critical
Type
bool
Default value
0x0
Description
Critical reporting of external aborts generated by device-nGnRnE instruction fetches.

ext abort prefetch so read is_sync
Type
int
Default value
0x2
Description

Behaviour of external aborts generated by device=nGnRnE instruction fetches. O,
asynchronous abort. 1, synchronous abort. 2, same as ext_abort_prefetch_is_sync.

ext abort prefetch wt cacheable read is critical

Type
bool
Default value
0x0
Description

Critical reporting of external aborts generated by normal writethrough cacheable instruction
fetches.

ext abort prefetch wt cacheable read is_sync
Type
int
Default value
0x2
Description

Behaviour of external aborts generated by normal writethrough cacheable instruction
fetches. O, asynchronous abort. 1, synchronous abort. 2, same as ext_abort_prefetch _is_sync.
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ext abort so prefetch ras_ index
Type
int

Default value
Oxffffffffffffffff

Description

External Aborts are reported in RAS record index specified in this param. Values: -1 = Same
as ext_abort_prefetch_ras_index, Valid indices in range [0, number_of_error_records-1].

ext abort so prefetch ras type
Type
int

Default value
OXffffffffffffffef

Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same as
ext_abort_prefetch_ras_type, 0 = NONE, 1 = UC, 2 = UEU, 3=UEO , 4 = UER, 5 = CE.

ext_abort_so_read_i s_cri tical
Type
bool

Default value
0x0

Description
Critical reporting of device-nGnRnE read external aborts.

ext abort so read is sync
Type
bool
Default value
0x1
Description
Synchronous reporting of device-nGnRnE read external aborts.

ext abort_so_read ras_index
Type

int
Default value

0x0

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 339 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Fast Models components

Description

External Aborts are reported in RAS record index specified in this param. Values: Valid indices
in range [0, number_of_error_records-1].

ext abort so read ras_ type
Type
int
Default value
0x0
Description

External Aborts are reported as RAS error type specified in this param. Values: O = NONE, 1
=UC,2=UEU,3=UEO,4=UER, 5 =CE.

ext abort so write_ is critical
Type
bool
Default value
0x0
Description
Critical reporting of device-nGnRnE write external aborts.

ext abort so write_is sync
Type
bool
Default value
0x1
Description
Synchronous reporting of device-nGnRnE write external aborts.

ext abort so_write_ras_index
Type
int
Default value
0x0
Description

External Aborts are reported in RAS record index specified in this param. Values: Valid indices
in range [0, number_of_error_records-1].
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ext abort so_write_ ras_type
Type
int

Default value
0x0

Description

External Aborts are reported as RAS error type specified in this param. Values: O = NONE, 1
=UC,2=UEU,3=UEO, 4 = UER, 5=CE.

ext abort ttw_cacheable read is critical
Type
bool

Default value
0x0

Description
Critical reporting of TTW cacheable read external aborts.

ext abort ttw_cacheable read is_sync
Type
bool
Default value
0x1
Description
Synchronous reporting of TTW cacheable read external aborts.

ext abort ttw_cacheable read ras_ index
Type
int
Default value
0x0
Description

External Aborts are reported in RAS record index specified in this param. Values: Valid indices
in range [0, number_of_error_records-1].

ext abort_ ttw_cacheable read ras_type
Type

int
Default value

0x0
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Description

External Aborts are reported as RAS error type specified in this param. Values: O = NONE, 1
=UC,2=UEU,3=UEO,4 = UER, 5=CE.

ext abort ttw_noncacheable read is critical
Type
bool
Default value
0x0
Description
Critical reporting of TTW noncacheable read external aborts.

ext_abort ttw_noncacheable read is_sync
Type
bool
Default value
0x1
Description
Synchronous reporting of TTW noncacheable read external aborts.

ext abort ttw_noncacheable read ras_ index

Type
int
Default value
0x0
Description

External Aborts are reported in RAS record index specified in this param. Values: Valid indices
in range [0, number_of_error_records-1].

ext abort_ ttw_noncacheable read ras_type
Type
int
Default value
0x0
Description

External Aborts are reported as RAS error type specified in this param. Values: O = NONE, 1
=UC, 2=UEU,3=UEO,4=UER, 5 =CE.
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ext abort ttw_wt_ cacheable read is critical

Type
bool
Default value
0x0
Description
Critical reporting of TTW write-through cacheable read external aborts.

ext abort ttw_wt cacheable read is sync

Type
int
Default value
0x2
Description

Synchronous reporting of TTW write-through cacheable read external aborts. O,
asynchronous. 1, synchronous. 2, same as ext_abort_ttw_cacheable_read_is_sync.

ext abort_ ttw_wt_cacheable read ras_index
Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported in RAS record index specified in this param. Values:
-1 = Same as ext_abort_ttw_cacheable_read_ras_index, Valid indices in range [0,
number_of error_records-1].

ext abort ttw_wt cacheable read ras_ type

Type
int
Default value
Oxffffffffffffffff
Description

External Aborts are reported as RAS error type specified in this param. Values: -1 = Same as
ext_abort_ttw_cacheable_read_ras_type, O = NONE, 1 = UC, 2 = UEU, 3= UEO , 4 = UER, 5
= CE.

external oslar_access_disabled by authentication

Type
bool
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Default value
0x0
Description

If true, external accesses to OSLAR, when external debugging is not enabled, will generate an
error (FEAT_Debugv8p2).

fault on nT bit_set
Type
bool
Default value
Ox1
Description

Whether block translation table entries with the nT bit set should always fault. Only applies
when changing_block_size_without_bbm_support_level is 1 or higher.

fault unalign_to_unsupported access

Type
int
Default value
0x8
Description

If has_unaligned_single_copy_atomicity is true, whether unaligned A64 atomic, exclusive and
acquire/release instructions to non iIWB-0WB or the access crossing a 16-byte boundary
generate fault. Bits 0,1,2,3 should be set accordingly to enable the fault behaviour. bit O:
atomic access should fault, bit 1: exclusive access should fault, bit 2: acquire/release should
fault, bit 3: the access crossing a 16-byte boundary should fault.

fault unaligned sl device s2 fwb
Type
int
Default value
0x0
Description

Whether unaligned fault with stagel Device memory and final memory attribute forced to
normal by FWB. O, No fault. 1, will fault. 2 No fault if final Shareability is NSH.

flash protection_enable at reset
Type
bool
Default value
0x0
Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.

Non-Confidential
Page 344 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Fast Models components

Description
Enable flash memory protection after reset.

force align pc
Type
bool

Default value
0x0

Description
UNPREDICTABLE branch to non-word-aligned address in ARM state is forced to be aligned.

force sync_on wfx
Type
bool

Default value
0x0

Description
If true, the PE does a context synchronization before entering low power state(WFI/WFE).

fpcr short vector raz
Type
bool

Default value
0x0

Description
FPSCR and FPCR fields LEN and STRIDE are hardwired to O.

fpsr resO_stateful mask
Type

int
Default value

0x0

Description
Mask for stateful bits of FPSR which are RESO.

gic.GICC-offset
Type
int

Default value
0x2000
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Description

Offset from PERIPHBASE for GICC registers.

gic.GICD-offset
Type
int

Default value
0x1000

Description

Document ID: 100964 1129 00 en
Issue 00
Fast Models components

Offset from PERIPHBASE for GICD registers. Will be ignored when GICv3 CPU interface is

enabled, as distributor is then external to the cluster.

gic.GICH-offset

Type
int

Default value
0x4000

Description

Offset from PERIPHBASE for GICH registers.

gic.GICH-other-CPU-offset
Type
int

Default value
0x5000

Description

Offset from PERIPHBASE for GICH registers for accessing other CPUs in the cluster. Set to O

to disable.

gic.GICV-alias
Type

int
Default value

0x0

Description

Offset from PERIPHBASE for alias of GICV registers. When gicv2-only, if zero no alias will be
created; if gicv2-only=0, the param is deprecated, when zero or unset an alias is created in

the place mandated by the architecture (GICV-base+0xF000).
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gic.GICV-offset
Type
int

Default value
0x6000

Description
Offset from PERIPHBASE for GICV registers.

gic.PERIPH-size
Type

int
Default value

0x8000
Description

Size of registers based at PERIPHBASE that are considered to be owned by the GIC. Any
accesses in the range PERIPHBASE to PERIPHBASE+gic.PERIPH-size-1 that do not match
GIC registers will be treated as RAZ/WI.

gic_iri.ARE-fixed-to-one
Type
bool

Default value
Ox1

Description
GICv2 compatibility is not supported and GICD_CTLR.ARE_* is always one.

gic_iri.DPG-ARE-only
Type
bool
Default value
0x0
Description
Limit application of DPG bits to interrupt groups for which ARE=1.

gic_iri.DPG-bits-implemented
Type
bool

Default value
0x0
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Description
Enable implementation of interrupt group participation bits or DPG bits in GICR_CTLR.

gic_iri.GICD-alias
Type
int
Default value
0x0
Description

In GICv2 mode: the base address for a 4k page alias of the first 4k of the Distributor page,
in GICv3 mode. the base address of a 64KB page containing message based SPI signalling
register aliases(O:Disabled).

gic_iri.GICD_ITARGETSR-RAZWI
Type

bool
Default value

0x0

Description
If true, the GICD_ITARGETS registers are RAZ/WI.

gic_iri.GICD_PIDR
Type
int
Default value
0x0
Description

The value for the GICD_PIDR registers, if non-zero. Note: fixed fields (device type etc.) will be
overriden in this value.

gic_iri.GICR_PIDR
Type
int
Default value
0x0
Description

The value for the GICR_PIDR registers, if non-zero. Note: fixed fields (device type etc.) will be
overriden in this value.
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gic_iri.GITS_PIDR
Type
int

Default value
0x0

Description

The value for the GITS_PIDR registers, if non-zero. Note: fixed fields (device type etc.) will be
overriden in this value.

gic_iri.ICFGR-rsvd-bit
Type
bool

Default value
Ox1

Description
If ARE=0, the value of reserved bits i.e. bit 0,2,4..30 of ICFGRn for n>0.

gic_iri.IIDR
Type
int
Default value
0x0
Description
GICD_IIDR and GICR_IIDR value.

gic_iri.IRI-ID-bits
Type
int
Default value
0x10
Description

Number of bits used to represent interrupts IDs in the Distributor and Redistributors, forced
to 10 when none of LPIs, extended SPIs or extended PPlIs is supported.

gic_iri.ITS-count
Type

int
Default value

0x0
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Description
Number of Interrupt Translation Services to be instantiated (O=none).

gic_iri.SPI-count
Type
int

Default value
0x20

Description
Number of SPIs that are implemented.

gic_iri.SPI-message-based-support
Type
bool

Default value
Ox1

Description
Distributor supports message based signaling of SPI.

gic_iri.STATUSR-implemented
Type
bool

Default value
0x0

Description
Determines whether the GICR_STATUSR register is implemented.

gic_iri.enable_protocol_checking
Type
bool

Default value
0x0

Description
Enable/disable protocol checking at cpu interface.

gic_iri.enabled
Type
bool

Default value
O0x1
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Description
Enable GICv3 functionality; when false the component is inactive.

gic_iri.has-two-security-states
Type
bool

Default value
0x0

Description
If true, has two security states.

gic_iri.irouter-default-mask
Type
string

Default value
0.0.0.7

Description
Default Mask value for IROUTER[32..1019] register in the form 'a.b.c.d"

gic_iri.irouter-default-reset
Type
string

Default value
0.0.0.0

Description
Default Reset Value of IROUTER[32..1019] register in the form 'a.b.c.d' or *.

gic_iri.monolithic
Type
bool
Default value
Ox1
Description
Indicate that the implementation is not distributed.

gic_iri.non-ARE-core-count
Type
int

Default value
0x4
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Maximum number of non-ARE cores; normally used to pass the cluster-level NUM_CORES

parameter to the top-level redistributor.

gic_iri.periph-size
Type
int

Default value
0x0

Description

Size in bytes allocated to internal GIC Distributor.

gic_iri.priority-bits
Type
int

Default value
0x5

Description
Number of implemented priority bits.

gic_iri.processor-numbers
Type
string

Default value

Description

Specify processor numbers (as appears in GICR_TYPER) in the form 0.0.0.0=0,0.0.0.1=1 etc.)

If not specified, will number processors starting at O.

gic_iri.redistributor-offset
Type

int
Default value

0x0

Description

Offset from reg-offset where the Redistributors are accessible.

gic_iri.redistributor-size

Type
int
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Default value
0x0
Description
Per Redistributor register space in bytes.

gic_iri.reg-offset
Type
int
Default value
0x0
Description
Offset from PERIPHBASE allocated to internal GIC Distributor.

gic_iri.supports-shareability

Type
bool
Default value
0x0
Description

Device supports shareability attributes on outgoing memory bus (i.e. is modelling an ACElite
port rather than an AXI4 port).

gic_iri.virtual-lpi-support
Type
bool
Default value
0x0
Description
GICv4 Virtual LPIs and Direct injection of Virtual LPIs supported.

gic_iri.wakeup-on-reset
Type
bool

Default value
0x0

Description

Go against specification and start redistributors in woken-up state at reset. This allows
software that was written for previous versions of the GICv3 specification to work correctly.
This should not be used for production code or when the distributor is used separately from
the core fast model.
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gicv3.A3-affinity-supported
Type
bool

Default value
0x0

Description
Whether a non-zero value for affinity at level 3 is supported.

gicv3.BPR-min
Type
int
Default value
0x2
Description
The minimum value for the GICC_BPR register (non-secure version will be 1 + this value).

gicv3.EOI-check-CPUID
Type
bool
Default value
0x0
Description

Check CPU ID specified for accesses to EQI registers (rather than just ending highest priority
active interrupt).

gicv3.EOI-check-ID
Type
bool
Default value
0x0
Description

Check Interrupt ID specified for accesses to EQI registers (rather than just ending highest
priority active interrupt).

gicv3.EOI-deactivate-any-interrupt
Type
bool

Default value
0x0
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Allow an EOI to deactivate interrupts that aren't the highest priority active interrupt (EOI-

ignore-out-of-order must be false otherwise this is ignored).

gicv3.EOI-ignore-out-of-order
Type
bool

Default value
Ox1

Description
lgnore EOI writes that cannot end the highest priority active interrupt.

gicv3.FIQEn-RAO
Type
bool

Default value
0x0

Description
GICC_CTLR.FIQEn is read as one, write insensitive.

gicv3.IIDR base
Type
int

Default value
0x43b

Description
The base value for calculating the GICC_IIDR register value.

gicv3.LR-count
Type

int
Default value

0x10

Description
The number of implemented list registers.
gicv3.PMHE-RAO-WI

Type
bool
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Default value
0x0

Description
ICC_CTLR_EL*.PHME is read as one, write insensitive.

gicv3.PMHE-RAZ-WI
Type
bool

Default value
0x0

Description
ICC_CTLR_EL*.PHME is read as zero, write insensitive.

gicv3.PMHE-release-set-packet
Type
bool

Default value
0x0

Description
if PHME is enabled, whether a SET packet is released by CPU Intf in Upstream Ack window.

gicv3.SRE-EL2-enable-RAO
Type
bool

Default value
0x0

Description
When ICC_SRE_EL2.SRE is RAO/WI, makes ICC_SRE_EL2.Enable RAO/WI.

gicv3.SRE-EL3-enable-RAO
Type
bool
Default value
0x0
Description
When ICC_SRE_EL3.SRE is RAO/WI, makes ICC_SRE_EL3.Enable RAO/WI.

gicv3.SRE-EL3-set-once

Type
bool
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Default value
0x0

Description
Restrict SRE EL3 to be set only once.

gicv3.SRE-enable-action-on-mmap
Type

int
Default value

0x0

Description

Allowed values are: O-SRE one allows mmap access. 1-SRE one disables mmap access. 2-SRE
one makes mmap access RAZ-WI.

gicv3.STATUSR-implemented
Type
bool
Default value
0x1
Description

If GICv3 CPU interface is being used, this determines whether the STATUS registers are
implemented.

gicv3.VBPR-min
Type

int
Default value

0x2

Description
The minimum value for the GICV_BPR register (non-secure version will be 1 + this value).

gicv3.VFIQEn-RAO
Type

bool
Default value

0x0

Description
ICH_VMCR_EL2VFIQEn is read as one, write insensitive.
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gicv3.cpuintf-mmap-access-level
Type
int

Default value
0x0

Description

Allowed values are: O-mmap access is supported for GICC,GICH,GICV registers. 1-mmap
access is supported only for GICV registers. 2-mmap access is not supported.

gicv3.dir-trap-support
Type
bool

Default value
Ox1

Description
The cpu supports separate trapping of ICC_DIR_EL1 to EL2.

gicv3.el3 trap priority when secure_debug disabled
Type
bool

Default value
0x0

Description
Undef to access priorities group register when secure debug is disabled.

gicv3.extended-interrupt-range-support
Type
bool
Default value
0x0
Description
Device has support for extended SPI/PPI ID ranges.

gicv3.gicv2-only
Type
bool

Default value
0x0
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Description
Limit the GIC implementation to GICv2 features only.

gicv3.idle-is-ff
Type
bool

Default value
Ox1

Description
For GICC/GICV RPR, when idle, return FF when true, minimum supported priority otherwise.

gicv3.ignore-DIR-write-when-EOImode-not-set
Type
bool

Default value
Ox1

Description
lgnore UNPREDICTABLE access to GICC_DIR register.

gicv3.interrupt-bypass-support
Type
bool

Default value
Ox1

Description
Interrupt bypass support, set to false for devices not supporting interrupt bypass.

gicv3.local-SEIs
Type
bool
Default value
0x0
Description
Generate SEl to signal internal issues.

gicv3.local-VSEIs
Type
bool

Default value
0x0
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Description
Generate VSEI to signal internal issues.

gicv3.physical-ID-bits
Type
int

Default value
0x10

Description
Number of physical ID bits implemented.

gicv3.priority-bits
Type
int

Default value
0x5

Description
Number of priority bits implemented.

gicv3.send-PMHE-command-only-when-priority-changes
Type
bool
Default value
0x0
Description

Send PMHE upstream command to distributor only when write to ICC_PMR_EL1 changes
the priority.

gicv3.sgi-range-selector-support
Type
bool
Default value
0x0
Description
Device has support for the Range Selector feature for SGI.

gicv3.suppress-virtual-enables-comms

Type
bool
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In GICv3 only mode, prevents the GIC CPUIF from communicating UpstreamWrite/

VirtualEnables to the IRI.

gicv3.virtual-ID-bits
Type

int
Default value

0x10

Description
Number of virtual ID bits implemented.

gicv3.virtual-lpi-support
Type
bool

Default value
0x1

Description

When GICv3 is supported, indicates a cut down CPUIF interface with no support of VLPI

(GICv3 only) when false.

gicv3.virtual-priority-bits
Type

int
Default value

0x5

Description

Number of virtual priority bits implemented.

gicv3.without-DS-support

Type
bool

Default value
0x0

Description

GICv3 CPU interfaces do not support disabling security in the distributor

(GICD_CTLR.DS=1).
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gicv4 .mask-virtual-interrupt
Type
bool

Default value
0x0

Description

If true, virtual interrupts can be masked from being reported to virtual CPU interface by
setting ICH_HCR_EL2.DVIM 1. No control otherwise.

gicv5.config file
Type
string

Default value

Description
File path for the GICv5 configuration yaml. The file lists the GICv5 params.

gicv5.interrupt-bypass-support
Type
bool
Default value
0x0
Description

Interrupt bypass support. when set to true, bypasses GICv5 CPU interface to signal
interrupts to the PE.

global debug rom.ROMDEVID
Type
int
Default value
0x0
Description
Value of Debug Rom Device Identification Register.

global_ debug_rom.ROMPIDR
Type

int
Default value

0x4000bb000
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Description
Value of Debug Rom Peripheral Identification Register.

global debug rom.ROMPRIDRO
Type
int

Default value
Ox1

Description
Value of Debug ROM Power RequestID Register.

hardware_ translation table update implemented
Type
int
Default value
0x1
Description

Implement hardware translation table updates from ARMv8R-64. Possible values of this
parameter are: - O, feature is not enabled. - 1, feature is implemented if ARMv8R-64 is
enabled. - 2, feature is implemented.

has-gicv4.1
Type
bool

Default value
0x0

Description
GICv4.1 is enabled, and all the features with GICv4.1 are implemented (FEAT_GICv4p1).

has _16bit_asids
Type
bool
Default value
0x1
Description
Enable 16-bit ASIDs.

has_16bit_wvmids
Type

int
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Implement support for 16-bit VMIDs from ARMv8R-64. Possible values of this parameter
are: - O, feature is not enabled. - 1, feature is implemented if ARMv8R-64 is enabled. - 2,

feature is implemented.

has 16k _granule
Type
bool

Default value
0x0

Description

Implement the 16k LPAE translation granule.

has 4k granule
Type
bool

Default value
Ox1

Description
Implement the 4k LPAE translation granule.

has 64k granule
Type
bool

Default value
Ox1

Description

Implement the 64k LPAE translation granule.

has aarch32 dbgdidr etc

Type
bool

Default value
Ox1

Description

DBGDIDR, DBGDRAR, DBGDSAR exist even if EL1 doesn't implement AArch32.
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has aarché4
Type
bool

Default value
0x0

Description
All implemented exception levels can run in AArché4.

has bc
Type
int
Default value
0x1
Description

Implement Armv8.8 Hinted Conditional Branch (FEAT_HBC) Possible values of this
parameter are: - 1, feature is implemented if ARMv8.8 is enabled. - 2, feature is implemented.

has_ccidx
Type
bool
Default value
0x0
Description

Implement the ARMv8R-64 CCSIDR Extension. Extending the ccsidr number of sets
(FEAT_CCIDX).

has cluster_ llcache_size
Type
bool
Default value
0x1
Description
Whether core supports cluster level |1cache size.

has_coherent_i cache
Type
bool

Default value
0x0
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Description

Whether icache invalidation to the point of unification is required for instruction to data
coherence. true - Invalidate operations not required.

has const pac
Type

int
Default value

0x0

Description

Feature for singular selection of PAC field (FEAT_CONSTPACFIELD). Possible values of
this parameter are: - O, feature is not enabled. - 1, feature is implemented if ARMv8R-64 is
enabled. - 2, feature is implemented.

has_cvadp_support
Type
int
Default value
0x0
Description

Implement instruction to support cache clean by deep persistence (DC CVADP) from
ARMVB.5, can be selected for core implemented on any arch version starting ARMv8.2
(FEAT_DPB, FEAT_DPB2). Possible values of this parameter are: - O, feature is not enabled. -
1, feature is implemented if ARMv8.2 is enabled. - 2, feature is implemented.

has_debug rom
Type
bool
Default value
0x1
Description
If true, a debug ROM will be generated describing the cluster's debug components.

has_delayed ctireg
Type
bool
Default value
0x0
Description
Delay the functional effect of CTI register writes until ISB or implicit barrier.
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has delayed dbgreg
Type
bool

Default value
0x0

Description
Delay the functional effect of external debug register writes until ISB or implicit barrier.

has delayed mdscr ell
Type
bool

Default value
0x0

Description
Delay the functional effect of MDSCR_EL1 register writes until ISB or implicit barrier.

has_delayed oslar ell
Type
bool

Default value
0x0

Description
Delay the functional effect of OSLAR_EL1 register writes until ISB or implicit barrier.

has_delayed pmureg
Type
bool
Default value
0x0
Description
Delay the functional effect of PMU register writes until ISB or implicit barrier.

has_delayed sysreg
Type
bool
Default value
0x0
Description
Delay the functional effect of system register writes until ISB or implicit barrier.
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has_dgh
Type
int
Default value
Ox1
Description

Implements Data Gathering Hint instruction from ARMv8.6 (FEAT_DGH). Possible values
of this parameter are: - O, feature is not enabled. - 1, feature is implemented if ARMv8.6 is
enabled. - 2, feature is implemented.

has eOpd
Type
int
Default value
0x0
Description

Implement ARMv8-R64 feature to prevent unprivileged access to one half of the memory
Possible values of this parameter are: - O, feature is not enabled. - 1, feature is implemented if
ARMVER-64 is enabled. - 2, feature is implemented.

has_edacr
Type
bool

Default value
Ox1

Description
Implement EDACR register.

has_enhanced pac
Type
bool
Default value
0x0
Description
If pointer authentication is enabled then implement enhanced PAC.

has_exception_trapping form of vector_ catch

Type
bool
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Default value
0x1
Description
Implement the exception trapping form of vector catch debug event.

has_export m port
Type
bool
Default value
Ox1
Description

The interrupt distributor has an optional interrupt export port for routing interrupts to an
external device.

has far not valid

Type
bool
Default value
0x0
Description
Implements FnV bit in ESR_ELx and xFSR, FAR not valid for synchronous external aborts.

has far not valid dfsc

Type
bool
Default value
0x0
Description

Implements FnV bit in ESR_ELx, FAR not valid for synchronous external aborts for Data
Abort.

has far not valid ifsc
Type
bool
Default value
0x0
Description

Implements FnV bit in ESR_ELx and xFSR, FAR not valid for synchronous external aborts for
Instruction Abort.
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has_flash
Type
bool
Default value
0x0
Description
Flash Port present.

has flash protection
Type
bool
Default value
0x0
Description
Implement flash memory protection.

has fplé6
Type
int
Default value
0x1
Description

Implement the half-precision floating-point data processing instructions from ARMv8R-64
(FEAT_FP16). Possible values of this parameter are: - O, feature is not enabled. - 1, feature is
implemented if ARMv8R-64 is enabled. - 2, feature is implemented.

has_generic_authentication
Type
int
Default value
0x1
Description

Implement ARMv8.3 generic authentication. Possible values of this parameter are: - 1,
feature is implemented if ARMv8R-64 is enabled. - 2, feature is implemented.

has _hardware_translation_table update
Type
int
Default value
0x2
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Description

Type of hardware translation table supported (when enabled by
hardware_translation_table_update_implemented). O, not implemented. 1, access bit updates
implemented. 2, access bit updates and dirty bit mechanism implemented.

has_internal gic iri
Type
bool
Default value
0x0
Description
Is Internal GIC IRl implemented.

has_itd
Type
bool
Default value
0x1
Description
Implement the optional IT disable feature.

has _large system ext

Type
bool
Default value
0x0
Description
Implement the ARMvS8 Large System Extensions (FEAT_LSE).

has_large va
Type

int
Default value

0x0

Description
Implement support for the extended 52-bit virtual addresses from ARMvV8R-64 (FEAT _LVA).
Possible values of this parameter are: - O, feature is not enabled. - 1, feature is implemented if
ARMVER-64 is enabled. - 2, feature is implemented.
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has 1l1lpp
Type
bool

Default value
0x0

Description
Low Latency Peripheral Port present.

has_mpmm
Type
bool
Default value
0x0
Description
Implement max-power mitigation mechanism (MPMM).

has no_os_double lock
Type
int
Default value
0x0
Description

Do not implement the OS double-lock (FEAT_DoublelLock). Possible values of this parameter
are: - O, feature is not enabled. - 1, feature is implemented if ARMvV8R-64 is enabled. - 2,
feature is implemented.

has par bi tl O_razwi
Type
bool

Default value
0x0

Description
Whether PAR_EL1[10] is RAZ/WI.

has partial delayed mdscr_ell
Type
bool

Default value
0x0
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Description
has_delayed_oslar_ell only apply to some bits of MDSCR_EL1 (MDE, KDE, TDCC, SS).

has pc sample based profiling
Type
bool

Default value
Ox1

Description
If true, pc sample-based profiling is enabled (FEAT_PCSRv8, FEAT_PCSRv8p2).

has _per cluster debug_auth ports
Type
bool

Default value
0x0

Description

If true then the debug authentication ports i.e. spniden, niden, rpliden, rtpiden, dbgen, spiden
are available per cluster.

has_plZ

Type
bool

Default value
Ox1

Description
Whether EL2 is implemented.

has _pmc
Type
bool

Default value
0x0
Description
Programmable MBIST controllers implemented.

has_pmu

Type
int
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Default value
Ox1
Description

Implement the optional Performance Monitors Extension (FEAT_PMUv3). O, Not
Implemented. 1, Implemented. 2, PMU is IMPLEMENTATION_DEFINED, PMU version would
be set to OxF and would behave as if no PMU is implemented.

has_pointer_ authentication
Type
int
Default value
0x1
Description

Implement ARMv8.3 pointer authentication (FEAT_PAuth). Possible values of this parameter
are: - 1, feature is implemented if ARMv8R-64 is enabled. - 2, feature is implemented.

has prediction_invalidation_instructions
Type
int
Default value
Ox1
Description

Implement execution and data prediction invalidation from ARMv8-Ré4 (FEAT_SPECRES).
Possible values of this parameter are: - O, feature is not enabled. - 1, feature is implemented if
ARMVBR-64 is enabled. - 2, feature is implemented.

has garma3 pac
Type
bool
Default value
0x0
Description
Supports QARMAS pointer authentication algorithm (FEAT_PACQARMAG).

has_ras
Type
int

Default value
0x0
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Description
Implements the ARMv8 RAS Extension. 0 = NO_RAS, 1 = MINIMAL_RAS, 2 = FULL_RAS
(FEAT_RAS).

has ras armv84 extension

Type
int
Default value
0x0
Description

Implement ARMv8R-64 RAS Extension (FEAT _RASv1p1l). Possible values of this parameter
are: - O, feature is not enabled. - 1, feature is implemented if ARMv8R-64 is enabled. - 2,
feature is implemented.

has_ras_double_ fault
Type
int
Default value
0x0
Description
Implement ARMv8.4 RAS Double Fault Extension (FEAT_DoubleFault). Possible values of

this parameter are: - O, feature is not enabled. - 1, feature is implemented if ARMvV8R-64 is
enabled. - 2, feature is implemented.

has_restriction _on speculative data loaded

Type
int
Default value
0x1
Description

Implements the ARMv8-Ré64 security feature (Restrictions on the effects of speculation)
(FEAT_CSV3) Possible values of this parameter are: - O, feature is not enabled. - 1, feature is
implemented if ARMvV8R-64 is enabled. - 2, feature is implemented.

has_sel f_hos ted_trace_extens ion
Type
int

Default value
Ox1
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Description
Implement support for the Self-hosted Trace Extensions from ARMv8R-64 (FEAT_TRF).
Possible values of this parameter are: - O, feature is not enabled. - 1, feature is implemented if
ARMVBR-64 is enabled. - 2, feature is implemented.

has _small page table

Type
int

Default value
0x1

Description
Implement small page table support which increases the maximum value of TxSZ
field from ARMvV8R-64 (FEAT _TTST). Note: will be unimplemented only if both
has_small_page_table=0x0 and has_pl2=0x0. Possible values of this parameter are: - O,
feature is not enabled. - 1, feature is implemented if ARMv8R-64 is enabled. - 2, feature is
implemented.

has_software_lock
Type
bool
Default value
0x1
Description
Implement software lock in memory-mapped CTI, PMU, and external debug interfaces.

has_speculation barrier inst

Type
int
Default value
0x1
Description
Implement speculation barrier instruction (SB) from ARMv8-Ré4 (FEAT_SB). Possible values

of this parameter are: - O, feature is not enabled. - 1, feature is implemented if ARMvV8R-64 is
enabled. - 2, feature is implemented.

has_speculative_sei
Type
bool

Default value
0x0
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Description
If true, the PE can generate SError interrupt exceptions from speculative reads of memory,
including speculative instruction fetches.

has_spp
Type
bool
Default value
0x0
Description
Shared Peripheral Port present.

has stage2 ap speculative_update
Type
int
Default value
0x0
Description

Speculative update of S2 AP bit on S1 TTW. O = No Update, 1 = Update, 2 = Update
including for AT ops.

has_synchronous_load atomics
Type
bool
Default value
0x1
Description
Report asynchronous abort due to unsupported load atomics as synchronous (Cacheable).

has synchronous load atomics noncacheable

Type
bool
Default value
0x1
Description

Report asynchronous abort due to unsupported load atomics as synchronous (Non-
Cacheable).
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has_synchronous_store_atomics
Type
bool
Default value
0x0
Description
Report asynchronous abort due to unsupported store atomics as synchronous (Cacheable).

has_synchronous_store_ atomics_noncacheable
Type
bool
Default value
0x0
Description

Report asynchronous abort due to unsupported store atomics as synchronous (Non-
Cacheable).

has_tlb _conflict_ abort
Type
bool
Default value
0x0
Description
Detected inconsistent TLB content generate aborts.

has_tlb pa caching

Type
bool
Default value
0x0

Description

Whether intermediate caching of translation table walks might include NonCoherent caches
of previous valid walks. O, NonCoherent caches might be included. 1, No NonCoherent
caches included (FEAT _nTLBPA).

has_unsupported exclusive_fault
Type
bool

Default value
Ox1
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Description
Report unsupported exclusive access with Unsupported Exclusive fault status (otherwise use
external abort).

has_v8_4_pmu_extens ion

Type
int
Default value
0x1
Description

Implement PMU extension from ARMv8.4 (FEAT_PMUv3p4). Possible values of this
parameter are: - 1, feature is implemented if ARMv8.4 is enabled. - 2, feature is implemented.

has v8 5 debug over power down
Type
int
Default value
0x0
Description

Implement ARMv8.5 Debug over powerdown Possible values of this parameter are: - O,
feature is not enabled. - 1, feature is implemented if ARMvV8R-64 is enabled. - 2, feature is
implemented.

has v8 6 pmu_ events
Type
int
Default value
0x1
Description

Implements PMU events from ARMv8.6 Possible values of this parameter are: - 1, feature is
implemented if ARMv8.6 is enabled. - 2, feature is implemented.

has writebuffer
Type
bool
Default value
0x0
Description
Implement write accesses buffering before L1 cache. May affect ext_abort behaviour.
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hcptr tta behaviour
Type
int

Default value
0x2

Description

Behaviour of HCPTR.TTA when there is no CP14 ETM interface. O, RAZ/WI. 1, RAO/WI. 2,
stateful.

hcr_e12_miocnce_i S_rw
Type
bool

Default value
0x0

Description
If true, HCR_EL2.MIOCNCE is treated as R/W instead of RAZ/WI.

hcr_swio_resl
Type
bool

Default value
0x0

Description
Whether HCR.SWIO and/or HCR_EL2.SWIO are RES1.

hsr uncond cc
Type
bool
Default value
0x0
Description
Condition codes reported in HSR as AL if it passes.

icache-hit_latency
Type

int
Default value

0x0
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Description

L1 I-Cache timing annotation latency for hit. Intended to model the tag-lookup time. This is
only used when icache-state_modelled=true.

icache-log2linelen

Type
int
Default value
0x0
Description

If nonzero, Log?2 of the instruction cache line length in bytes (valid values in range 4-8).
Otherwise the value of cache-log2linelen is used.

icache-maintenance_latency
Type
int
Default value
0x0
Description

L1 I-Cache timing annotation latency for cache maintenance operations given in total ticks.
This is only used when icache-state_modelled=true.

icache-miss_latency

Type
int
Default value
0x0
Description

L1 I-Cache timing annotation latency for miss. Intended to model the time for failed
tag-lookup and allocation of intermediate buffers. This is only used when icache-
state_modelled=true.

icache-nprefetch
Type
int
Default value
Ox1
Description

Number of next sequential instruction cache lines to prefetch. This is only used when icache-
prefetch_enabled=true.
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icache-prefetch _enabled

Type
bool
Default value
0x0
Description

Enable simulation of instruction cache prefetching. This is only used when icache-
state_modelled=true.

icache-prefetch level

Type
int
Default value
0x0
Description

0 based cache level at which instructions are pre-fetched. This is only used when icache-
prefetch_enabled=true.

icache-read_access_latency
Type

int
Default value

0x0

Description

L1 I-Cache timing annotation latency for read accesses given in ticks per access (of size
icache-read_bus_width_in_bytes). If this parameter is non-zero, per-access latencies will be
used instead of per-byte even if icache-read_latency is set. This is in addition to the hit or
miss latency, and intended to correspond to the time taken to transfer across the cache
upstream bus, this is only used when icache-state_modelled=true.

icache-read bus_width_in bytes
Type
int
Default value
0x8
Description
L1 I-Cache read bus width in bytes used to calculate per-access timing annotations.

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 382 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Fast Models components

icache-read latency
Type
int
Default value
0x0
Description

L1 I-Cache timing annotation latency for read accesses given in ticks per byte
accessed.icache-read_access_latency must be set to O for per-byte latencies to be applied.
This is in addition to the hit or miss latency, and intended to correspond to the time taken to
transfer across the cache upstream bus. This is only used when icache-state_modelled=true.

icache-size
Type
int

Default value
0x8000

Description
L1 I-Cache size in bytes.

icache-state _modelled
Type
bool

Default value
0x0

Description
Set whether I-cache has stateful implementation.

icache-ways
Type
int
Default value
0x2
Description
L1 I-Cache number of ways (sets are implicit from size).

ignore_tag _check dcc_load store in ma mode when tco_is_disabled
Type
bool
Default value
0x0
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Description

Constrained unpredictable behavior for reads/writes to external debug interface DTR regs in
memory access mode when PSTATE.TCO is O. If true, tag check is ignored else, tag check is
performed if required.

imp def functionality behaviour
Type
int

Default value
0x0

Description

Behaviour of IMPLEMENTATION DEFINED registers and system instructions. O, UNDEF. 1,
RAZ/WI.

instruction_tlb size
Type
int

Default value
0x0

Description
Number of stage1+2 itlb entries (or O for unified ITLB+DTLB).

internal vgic
Type
bool
Default value
0x0
Description
Instantiate VGIC peripheral in this processor.

is_debug state pmu snapshot allowed
Type
bool
Default value
Ox1
Description
If true, PMU snapshot is allowed in debug state.
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is first pcsr sample ignored
Type
bool

Default value
0x0

Description
If true, First read of PMPCSR register after reset returns OxFFFFFFFF.

is_serror_edge_ triggered
Type
bool

Default value
Ox1

Description
If true, SError is edge-triggered. Otherwise, its level-triggered.

is_uniprocessor
Type
bool

Default value
0x0

Description
Value for the U bit in MPIDR. true disables L1 cache coherency protocols.

isb_is branch
Type
bool
Default value
0x0
Description
If true, ISB is considered an immediate branch. This allows to count ISB as a branch in BRBE.

ish is_osh
Type
bool
Default value
0x0
Description
Whether Innershareable is same as QuterShareable.
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When SCTLR_ELx.ITD=1, an IT instruction plus a T16 instruction are considered a single

32bit conditional instruction.

jidr_is undef at el0
Type
bool

Default value
0x0

Description
If true, JIDR register access is UNDEF at ELO.

jmecr_is undef at elO
Type
bool

Default value
0x0

Description
If true, JMCR register access is UNDEF at ELO.

joscr_is undef at _elO
Type
bool

Default value
0x0

Description
If true, JOSCR register access is UNDEF at ELO.

llcache_has r52 cache_policy
Type
bool

Default value
0x0
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Description
Whether [1cache has r52 cache policy.

llcache has rsvd flash ways
Type
bool
Default value
0x0
Description
Whether |1 cache segregates ways for flash and AXI data.

l2cache-hit_latency
Type
int
Default value
0x0
Description

L2 Cache timing annotation latency for hit. Intended to model the tag-lookup time. This is
only used when dcache-state_modelled=true.

l2cache-maintenance_ latency

Type
int
Default value
0x0
Description

L2 Cache timing annotation latency for cache maintenance operations given in total ticks.
This is only used when dcache-state_modelled=true.

l2cache-miss_latency
Type
int
Default value
0x0
Description

L2 Cache timing annotation latency for miss. Intended to model the time for failed tag-lookup
and allocation of intermediate buffers. This is only used when dcache-state_modelled=true.
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l2cache-read access_latency

Type
int
Default value
0x0

Description

L2 Cache timing annotation latency for read accesses given in ticks per access. If this
parameter is non-zero, per-access latencies will be used instead of per-byte even if I2cache-
read_latency is set. This is in addition to the hit or miss latency, and intended to correspond
to the time taken to transfer across the cache upstream bus, this is only used when dcache-
state_modelled=true.

l2cache-read bus width in bytes

Type
int
Default value
0x8
Description
L2 Cache read bus width in bytes used to calculate per-access timing annotations.

l2cache-read latency
Type

int
Default value

0x0

Description

L2 Cache timing annotation latency for read accesses given in ticks per byte
accessed.l2cache-read_access_latency must be set to O for per-byte latencies to be applied.
This is in addition to the hit or miss latency, and intended to correspond to the time taken to
transfer across the cache upstream bus. This is only used when dcache-state_modelled=true.

l2cache-size
Type
int
Default value
0x80000
Description
L2 Cache size in bytes.

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 388 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Fast Models components

l2cache-snoop_data transfer latency
Type
int
Default value
0x0
Description

L2 Cache timing annotation latency for received snoop accesses that perform a data transfer
given in ticks per byte accessed. This is only used when dcache-state_modelled=true.

l2cache-snoop_issue latency
Type
int
Default value
0x0
Description

L2 Cache timing annotation latency for snoop accesses issued by this cache in total ticks.
This is only used when dcache-state_modelled=true.

l2cache-ways
Type
int
Default value
0x10
Description
L2 Cache number of ways (sets are implicit from size).

l2cache-write_access_ latency

Type
int
Default value
0x0
Description

L2 Cache timing annotation latency for write accesses given in ticks per access. If this
parameter is non-zero, per-access latencies will be used instead of per-byte even if I2cache-
write_latency is set. This is only used when dcache-state_modelled=true.

l2cache-write bus width_in bytes

Type
int
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Default value
0x8
Description
L2 Cache write bus width in bytes used to calculate per-access timing annotations.

l2cache-write_ latency
Type
int
Default value
0x0
Description

L2 Cache timing annotation latency for write accesses given in ticks per byte accessed.
|2cache-write_access_latency must be set to O for per-byte latencies to be applied. This is
only used when dcache-state_modelled=true.

13cache-has_mpam
Type
bool
Default value
0x0
Description
L3 Cache has MPAM support.

1l3cache-hit latency
Type
int
Default value
0x0
Description

L3 Cache timing annotation latency for hit. Intended to model the tag-lookup time. This is
only used when dcache-state_modelled=true.

l3cache-maintenance_ latency
Type
int
Default value
0x0
Description

L3 Cache timing annotation latency for cache maintenance operations given in total ticks.
This is only used when dcache-state_modelled=true.
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l3cache-miss_latency
Type
int

Default value
0x0

Description

L3 Cache timing annotation latency for miss. Intended to model the time for failed tag-lookup
and allocation of intermediate buffers. This is only used when dcache-state_modelled=true.

l3cache-mpamf.arch major ver
Type
int

Default value
0x0

Description
L3 Cache MPAMF_AIDR architecture major version.

l3cache-mpamf.arch minor ver
Type
int

Default value
0x0

Description
L3 Cache MPAMF_AIDR architecture minor version.

l3cache-mpamf.esr mask
Type
int
Default value
Oxffffffff
Description
L3 Cache MPAMF_ESR mask value.

l3cache-mpamf.has_esr
Type
bool

Default value
0x0
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L3 Cache's MPAMF_ESR, MPAMF_ECR, and MPAM error handling implemented.

l3cache-mpamf.has extd esr
Type
bool

Default value
0x0

Description
L3 Cache's MPAMF_ESR is 64-bits.

l3cache-mpamf.has_impl idr
Type
bool

Default value
0x0

Description
L3 Cache's MPAMF_IMPL_IDR is present.

l3cache-mpamf.has mbwu_ long counter
Type
bool

Default value
0x0

Description
L3 Cache has long MBWU counter and capture registers.

l3cache-mpamf.has mpamfidr ext
Type
bool

Default value
0x0

Description
MPAMF _IDR.EXT support.

l3cache-mpamf.has partid nrw
Type
bool

Default value
0x0
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Description
Narrowing part ID register is present. This is global rather than per-instance.

l3cache-mpamf.has priority partioning
Type
bool

Default value
0x0

Description
The selected resource has priority partitioning described in MPAMF_PRI_IDR.

13cache-mpamf.has prod id
Type
int

Default value
0x0

Description
L3 Cache MPAMF_IIDR product 1D supported.

l3cache-mpamf.has prod rev
Type
int

Default value
0x0

Description
L3 Cache MPAMF_IIDR product REVISION supported.

l3cache-mpamf.has_prod var
Type

int
Default value

0x0

Description
L3 Cache MPAMF _IIDR product VARIENT supported.

l3cache-mpamf.has ris
Type
bool

Default value
0x0
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Description
L3 Cache has resource instance selection support.

l3cache-mpamf.max partid ns
Type
int

Default value
Oxffff

Description
L3 Cache Maximum value of non-secure PARTID supported.

l3cache-mpamf.max partid rl
Type
int

Default value
Oxffff

Description
L3 Cache Maximum value of realm PARTID supported for RME implementations.

l3cache-mpamf.max partid rt
Type
int

Default value
Oxffff

Description
L3 Cache Maximum value of root PARTID supported for RME implementations.

l3cache-mpamf.max partid s
Type

int
Default value

Oxffff

Description
L3 Cache Maximum value of secure PARTID supported.

l3cache-mpamf.max pmg ns
Type
int

Default value
Oxff
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Description
L3 Cache Maximum value of non-secure PMG supported.

l3cache-mpamf.max pmg rl
Type
int

Default value
Oxff

Description
L3 Cache Maximum value of realm PMG supported for RME implementations.

l3cache-mpamf.max pmg rt
Type
int

Default value
Oxff

Description
L3 Cache Maximum value of root PMG supported for RME implementations.

l3cache-mpamf.max pmg s
Type
int

Default value
Oxff

Description
L3 Cache Maximum value of secure PMG supported.

l3cache-mpamf.mbwu_long counter width
Type

int
Default value

0x0

Description
L3 Cache long MBWU counter width. O: 63 bits, 1: 44 bits.

l3cache-mpamf.no_impl msmon
Type
bool

Default value
0x0
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Description
L3 Cache's MPAMF _IMPL_IDR does not describe resource monitors.

l3cache-mpamf.no_impl part

Type
bool
Default value
0x0
Description
L3 Cache's MPAMF_IMPL_IDR does not describe resource partitioning controls.

l3cache-mpamf.ris max
Type
int
Default value
0x0
Description
L3 Cache's largest resource instance selector value defined.

l3cache-mpamf base

Type
int
Default value
0x0

Description
L3 Cache memory mapped MPAM registers base address.

l3cache-read _access_latency

Type
int
Default value
0x0

Description
L3 Cache timing annotation latency for read accesses given in ticks per access (of size
|3cache-read _bus_width_in_bytes). If this parameter is non-zero, per-access latencies will
be used instead of per-byte even if I3cache-read latency is set. This is in addition to the hit
or miss latency, and intended to correspond to the time taken to transfer across the cache
upstream bus, this is only used when dcache-state_modelled=true.
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l3cache-read bus width _in bytes
Type
int
Default value
0x8
Description
L3 Cache read bus width in bytes used to calculate per-access timing annotations.

l3cache-read latency

Type
int
Default value
0x0
Description

L3 Cache timing annotation latency for read accesses given in ticks per byte
accessed.|3cache-read_access_latency must be set to O for per-byte latencies to be applied.
This is in addition to the hit or miss latency, and intended to correspond to the time taken to
transfer across the cache upstream bus. This is only used when dcache-state_modelled=true.

13cache-size
Type
int
Default value
0x0
Description
L3 Cache size in bytes.

l3cache-snoop _data transfer latency
Type
int
Default value
0x0
Description

L3 Cache timing annotation latency for received snoop accesses that perform a data transfer
given in ticks per byte accessed. This is only used when dcache-state_modelled=true.

1l3cache-snoop_issue_latency

Type
int
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Default value
0x0
Description

L3 Cache timing annotation latency for snoop accesses issued by this cache in total ticks.
This is only used when dcache-state_modelled=true.

13cache-ways
Type
int
Default value
0x10
Description
L3 Cache number of ways (sets are implicit from size).

l3cache-write_access_latency

Type
int
Default value
0x0
Description

L3 Cache timing annotation latency for write accesses given in ticks per access (of size
|3cache-write_bus_width_in_bytes). If this parameter is non-zero, per-access latencies will be
used instead of per-byte even if I3cache-write_latency is set. This is only used when dcache-
state_modelled=true.

l3cache-write bus width in bytes
Type

int
Default value

0x8

Description
L3 Cache write bus width in bytes used to calculate per-access timing annotations.

l3cache-write latency
Type
int

Default value
0x0
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Description

L3 Cache timing annotation latency for write accesses given in ticks per byte accessed.
|3cache-write_access_latency must be set to O for per-byte latencies to be applied. This is
only used when dcache-state_modelled=true.

legacy combining exc _catch_ trace

Type
bool
Default value
Ox1
Description
Whether exception catch is traced as part of exception entry/exit in same cycle.

1s64_ignore sl unpred memattr transformation
Type

bool
Default value

0x0

Description

If true, stage 1 unpredictable memory attribute transformations are ignored for FEAT_LS64
single-copy atomic 64-byte load/store instructions' (FEAT_LS6é64, FEAT_LSé4_V,
FEAT_LS64_ACCDATA).

1s64 memtype check use combined memattr

Type
int
Default value
0x0

Description

FEAT_LS64 single-copy atomic 64-byte load/store instructions' O : memory attributes check
is performed at each enabled stage of translation, 1 : memory attributes check is done on
the combined memory attribues only. 2.memory attributes check is done on the combined
memory attribues with Stagel and Stage? fault get evaluated to check on which stage fault
should be reported.

1ls64wb_memtype check allow_any cacheable memattr
Type
bool

Default value
0x0
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Description
If true, when FEAT_LS64WB is implemented, any cacheable memory access performed by
LD/ST64B instructions is 64-byte, single-copy atomic.

mdrar ell resO
Type
bool

Default value
0x0

Description
MDRAR_EL1 is RESO.

memory.ext slave base

Type
int

Default value
0x0

Description
Base address of Slave Port. Each core's region will offset by ext_slave_size_per_core.

memory.ext slave size per core
Type
int

Default value
0x0

Description
Size of Slave region for each core.

memory.flash base
Type

int
Default value

0x0

Description
Base address of Flash.

memory.flash size

Type
int
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Default value
0x0

Description
Size of the Flash RAM.

memory.has llram
Type
bool

Default value
0x0

Description
Low-Latency RAM present.

memory.l2 cache.is_inner_ cacheable
Type
bool

Default value
O0x1

Description

L2 cache obeys inner cacheable attributes (rather than outer cacheable attributes).

memory.l2 cache.is inner shareable
Type
bool

Default value
Ox1

Description
L2 cache obeys inner shareable attributes (rather than outer shareable attributes).

memory.llram base

Type
int

Default value
0x0

Description
Base address of LLRAM.

memory.llram enable at reset

Type
bool
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Default value
0x0

Description
Whether llram is enabled at reset.

memory.llram shared
Type
bool

Default value
0x0

Description
Controls the Low-Latency RAM's sharability attribute.

memory.llram size
Type
int

Default value
0x0

Description
Size of the LLRAM.

memory.scu_present
Type
bool

Default value
Ox1

Description
L1 Caches are coherent.

memory.transmit vmid in user flags
Type
bool

Default value
0x0
Description
Transmit VMID in transaction attributes.

mixed endian

Type
int
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Default value
Ox1
Description

Implement support for mixed endianness. O, not supported. 1, supported at all exception
levels. 2, supported at ELO only.

mpidr layout
Type

int
Default value

0x0

Description
Layout of MPIDR. O AFFQO is CPUID, 1 AFF1 is CPUID.

non_secure vgic alias when ns_only
Type
int
Default value
0x0
Description

If I has_el3 and only non-secure side exists, then the normal position of the VGIC is a secure
alias. If this parameter is non-zero then in addition a non-secure alias of the VGIC will be
placed at this position (aligned to 32 KB).

num protection_ regions_sl
Type

int
Default value

0x20

Description
Number of v8-R protection regions.

num protection_regions_s2
Type
int
Default value
0x20
Description
Number of v8-R hyp protection regions.
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num_spi
Type
int
Default value
0x20
Description
Number of interrupts (SPI) into the internal GIC controller.

number of error records
Type
int
Default value
0x0
Description
Cores Number of Error records supported for RAS.

page_based hardware_attributes
Type
int
Default value
0x0
Description

Implement the page based hardware attributes from ARMvV8R-64. This parameter indicates
which page table bits are available for hardware, where bits[3:0] correspond to PTE[62:59]
and to TCR_ELx.HWUnyy (FEAT_HPDS2).

par_ns_set unknown bit
Type
bool
Default value
0x1
Description

Whether NS bit of PAR is set/clear when executing AT to perform non-secure regime
translation. When true, NS is set to 1 else O.

par_nse_set unknown bit
Type
bool
Default value
0x0
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Description
Whether NSE bit of PAR is set/clear when executing AT operation on secure, non-secure or
realm translation regime. When true, NSE is set to 1 else O.

per core master supported

Type
bool
Default value
0x0
Description
If master port from each core is exposed out of cluster.

pfrl csv2 frac
Type

int
Default value

0x0
Description

Fractional revision number ID_AA64PFR1 EL1.CSV2 frac when ID_AA64PFRO EL1.CSV==1
for CSV2 extension (FEAT_CSV2_1p1, FEAT_CSV2_1p2).

pmb_idr external abort

Type
int
Default value
0x0

Description

Describes how the PE manages External aborts on writes made by the Statistical Profiling
Extension to the Profiling Buffer. O, External abort is reported to SPE, From Armv8.8 and
Armv?.3, the value O is not permitted. 1, External abort is ignored. 2, The External abort
generates an SError and the error is not reported to SPE.

pmb_idr flag updates
Type
bool
Default value
Ox1
Description

Defines whether the address translation performed by the Profiling Buffer manages the
Access Flag and dirty state.
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pmbsr reports_external abort
Type
bool

Default value
Ox1

Description

Whether PMBSR_ELx.EA and PMBSR_ELx.DL are set as the result of an external abort or are
treated as RESO.

pmcr disable events_export
Type
bool

Default value
Ox1

Description
If true, export for PMU events is disabled. This configures PMCFGR.EX field.

pmmir ell bus_slots
Type
int

Default value
0x0

Description
Largest value by which BUS_ACCESS can increment over BUS_CYCLES cycles.

pmmir ell bus width
Type
int
Default value
0x0
Description
Width, in bytes, of accesses counted by BUS_ACCESS.

pms_idr max size
Type

int
Default value

0x6
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Description
Defines largest size for a single SPE record (rounded up to a power of 2).

pmu-num_counters

Type
int
Default value
0x8
Description
Number of PMU counters implemented.

pmu_cycle counter counts_actual_ cycles
Type
bool
Default value
0x0
Description

If true and Timing annotation is enabled, PMU cycle counter counts actual cycles, otherwise
counts instructions executed.

pmu_has chain event

Type
bool
Default value
0x1

Description
PMU (if present) implements event number Ox1e, CHAIN.

pseudo_fault generation_ feature register

Type
string

Default value

Description

ARMV8.4 Standard Pseudo-fault generation feature register values. JSON schema for the
parameter value is: [{"OF":false, "UC":false, "UEU":false, "UER":false, "UEQ":false, "DE":false,
"CE":0x0, "Cl":false, "ER":false, "PN":false, "AV":false, "MV":false, "SYN":false, "R":false,
"NA"false}, other_psuedo-fault_generating_features_register_values]. Where OF, UC,

UEU, UER, UEO, DE, CI, ER, PN, AV, MV, SYN, and R have valid false(NOT_SUPPORTED)
and true(FEATURE_CONTROLLABLE), where CE can have O(NOT_SUPPORTED),
1(NONSPECIFIC_CE_SUPPORTED) and 3(TRANSIENT_OR_PERSISTENT_CE SUPPORTED)
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and NA can have false(component fakes detection on next access) or true(component
fakes detection spontaneously). Effective only when ERXFR's INJ field allows it or
has_ras_fault_injection is true.

pstate_ssbs_type
Type
int
Default value
0x0
Description

Implement speculative store bypass safe feature from ARMv8.5. O, Not supported.
1, Supported without MSR/MRS access to SSBS (FEAT_SSBS). 2, fully supported
(FEAT_SSBS2).

ptw_latency
Type
int
Default value
0x0
Description
Page table walker latency for TA (Timing Annotation), expressed in simulation ticks.

ram protection_enable at reset
Type
bool
Default value
0x0
Description
Enable TCM, L1Cache memory protection after reset.

randomize unknowns_at reset

Type
bool
Default value
0x0

Description

Will fill in unknown bits in registers at reset with random value using register_reset_data as
seed, it overrides scramble_unknowns_at_reset.
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ras_extra_ configurations
Type
string

Default value

Description

Miscellaneous configurations for error records. An array of JSON objects. Note for
ERXCTLR_EL1 register it only allows to define the mask value for the IMPDEF fields,

ie bits [63:32] and bit 1, but its reset value applies on all fields. Note for ERXMISCn
masks - these are 64 bit masks covering the 64 bit registers ERXMISCn_EL1. E.g.
[{"Index": O, "ERXMISCO_mask": Ox0, "ERXMISCO_reset": Ox0, "ERXMISC1_mask":

0x0, "ERXMISC1 _reset": Ox0O, "ERXMISC2_mask": Ox0, "ERXMISC2_reset": OxO,
"ERXMISC3_mask": Ox0, "ERXMISC3_reset": Ox0, "ERXCTLR_EL1_mask": OxO,
"ERXCTLR_EL1 reset": OxO}, {"Index": 1, "ERXMISCO_mask": Ox0, "ERXMISCO_reset": OxO,
"ERXSTATUS_IERR_mask": 0x300}].

ras_pfg clock mhz
Type
int
Default value
0x18
Description
RAS Pseudo-Fault generation clock rate in MHz.

register reset data
Type
int
Default value
0x0
Description
Data used to fill register bits when they become UNKNOWN at reset.

register reset data hi

Type
int
Default value
0x0

Description

Data used to fill the upper-half of 128-bit registers when the bits become UNKNOWN at
reset.
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report iside cmo_ifsr
Type
bool
Default value
Ox1
Description
fault info for an iside cache maintenance operation is reported in the IFSR.

report second access_align fault non_atomic pair access

Type
bool
Default value
0x0
Description

If true, the non-atomic load/store pair accesses report the 2nd register as faulting address for
an alignment fault. This is IMP-DEF behavior as defined in FEAT_LRCPC3.

report second access _mmu_fault non_atomic pair access
Type
bool
Default value
0x0
Description

If true, the non-atomic load/store pair accesses report the 2nd register as faulting address for
an MMU fault. This is IMP-DEF behavior as defined in FEAT _LRCPCS3.

reported fp revision

Type
int

Default value
Oxffffffffffffffff

Description

Purely cosmetic patch level value to be displayed from the ID registers. This value will not
necessarily align with the model behaviour. The default value (-1) will see this parameter
ignored. Updates the FPSID.revision value.

reported patch level

Type
int
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Default value
Oxffffffffffffffff
Description

Purely cosmetic patch level value to be displayed from the ID registers. This value will not
necessarily align with the model behaviour. The default value (-1) will see this parameter
ignored.

reported revision number
Type
int
Default value
Oxffffffffffffffff
Description

Purely cosmetic revision number value to be displayed from the ID registers. This value will
not necessarily align with the model behaviour. The default value (-1) will see this parameter
ignored.

reserved HMC SSC_PAC_treated disabled
Type
bool
Default value
0x0
Description

When DBG[B|W]CR.{HMC,SSC,PAC} bits configuration is reserved, this parameter controls
whether breakpoints/watchpoints are treated as Disabled or not.

restore fpsr on trapped fp exception
Type
bool
Default value
0x0
Description

If true, FPSR is restored to the value of the FPSR immediately before the instruction that
generated the trapped floating-point exception.

restriction_on_speculative_execution
Type
int

Default value
0x0
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Description

Implements the ARMv8-Ré4 security feature (Restrictions on the effects of speculation): O:
No disclosure whether branch targets trained in one context can affect speculative execution
in a different context, 1: Branch targets trained in one context cannot affect speculative
execution in a different hardware described context (SCXTNUM_ELx not supported), 2:
Branch targets trained in one context cannot affect speculative execution in a different
hardware described context (SCXTNUM_ELx supported) (FEAT_CSV2, FEAT_CSV2_2).

rmr always implemented
Type
bool
Default value
0x0
Description

Always implement RMR_ELx, RMR, or HRMR at the highest implemented exception level,
even if that exception level cannot use both AArch32 and AArché4.

sl _align memtype fault prio more than s2 perm fault on_sl walk
Type
bool
Default value
0x1
Description
If true, s1 alignment fault has priority over s2 permission faults.

sl perm fault prio more than s2 perm fault on sl walk
Type
bool
Default value
0x0
Description
If true, s1 permission fault has priority over s2 on s1 translation table walk permission faults.

scheduler_mode
Type

int
Default value

0x0
Description

Control the interleaving of instructions in this processor. O, default long quantum. 1, low
latency mode, short quantum and signal checking. 2, lock-breaking mode, long quantum with
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additional context switches near load-exclusive instructions. WARNING: This parameter is
intended for validation purposes and may result in unwanted behaviour if altered!.

scr nET writeable
Type
bool
Default value
0x0
Description

Whether SCR.NET is writeable. Writing to it is purely cosmetic (nET behavior not
implemented).

scramble unknowns_at reset
Type
bool
Default value
Ox1
Description
Will fill in unknown bits in registers at reset with register_reset_data.

serror_clear delay
Type
int
Default value
0x0
Description
Delay for clearing of SError if SError is level-triggered, in cpu cycles.

skip trace on write to_oseccr_ell when oslock is unlocked

Type
bool
Default value
0x0

Description

If OSLSR_EL1.OSLK == 0, then OSECCR_EL1 returns an unknown value on reads
and ignores writes. When true, also skips the traces on writes to OSECCR_EL1 when
OSLSR_EL1.OSLK == 0.

spp .base
Type
int
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Default value
0x0

Description
Sets the base address of Shared Peripheral Port.

spp.size
Type
int
Default value
0x1000

Description
Sets the size of SPP(in bytes).

spsr_el3 is mapped to_ spsr mon
Type
bool
Default value
0x0
Description
Whether SPSR_EL3 is mapped to AArch32 register SPSR_mon.

spsr_ m4_res0
Type
bool
Default value
0x0
Description
Whether SPSR_ELx.M[4] bit should be RESO for AARCH64 only implementations.

stagel2 tlb size
Type
int
Default value
0x0
Description

If VMSA is supported at stagel, number of stagel+2 tlb entries. If instruction_tlb_size =0,
this is treated as dtlb size.
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stagel tlb size
Type
int

Default value
0x0

Description
Number of stagel only tlb entries.

stagel walkcache size
Type
int

Default value
0x0

Description
Number of stagel only walk cache entries.

strex fail can hit watchpoint
Type
bool
Default value
0x0
Description
If true, a strex fail can hit watchpoint.

supports_multi_ threading
Type
bool
Default value
0x0
Description

Sets the MPIDR.MT bit. Setting this to true hints the the cluster is multi-threading
compatible.

swp_with xzr is st atomic
Type
bool

Default value
Ox1
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Description
If true, swp with dest as xzr is treated as store atomic.

take ccfail tsc_trap
Type
bool

Default value
0x0

Description

When take ccfail_undef=1 this parameter controls whether or not an SMC instruction that is
trapped by HCR_EL2.TSC but fails its condition code check generates a trap to EL2.

take_ccfail undef
Type
bool

Default value
Ox1

Description
UNDEF exception is taken even if condition code check fails.

tidcp_traps el0O_undef imp def
Type
bool
Default value
0x1
Description

TIDCP has priority over UNDEF for accesses to IMPLEMENTATION DEFINED functionality
from ELO.

tlb latency
Type
int
Default value
0x0

Description
TLB latency for TA (Timing Annotation), expressed in simulation ticks.

tlbi_or_i c_inval id_xt

Type
int
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Default value
0x0
Description

Behavior of TLBI and IC instructions that don't take Xt as an argument when Xt '= Ob11111.
0: TLB and IC not UNDEF, 1: TLBI UNDEF, IC not UNDEF, 2: TLBI not UNDEF, IC UNDEF, 3:
TLBI and IC UNDEF.

trace_has_sysreg_access
Type
bool
Default value
0x1
Description
ETM trace registers support access via system registers.

trace_icc_registers_as_icv_when redirected

Type
bool
Default value
0x0
Description

If true, update trace with ICV, instead of ICC when ICV registers are accessed depending on
the core state.

trace physical registers when host virtualisation enabled
Type
int
Default value
0x0
Description

When host virtualisation is enabled, trace sysreg accesses to physical register accessed
(O=disabled, 1=Trace only ELR/SPSR_EL1 as ELR/SPSR_EL2, 2=Trace all redirected registers
as physical registers.

trace_xzr in core regs64_trace
Type
bool

Default value
Ox1
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Description
Whether CORE_REGS64_READ traces XZR and WZR input registers.

trap dc _cmo_to pou if nop
Type
bool
Default value
Ox1
Description
Whether traps to DC CMO operations to PoU are ignored if the same is treated as NOP.

trap ic_cmo_to pou if nop
Type
bool
Default value
0x1
Description
Whether traps to IC CMO operations to PoU are ignored if the same is treated as NOP.

trap reserved group3 id regs

Type
bool
Default value
0x0
Description
Whether setting HCR_EL2.TID3 traps reserved group3 id registers.

treat-dcache-cmos-to-poc-as—-nop
Type

int
Default value

0x0

Description

Whether dcache maintenance operations to the point of coherency are required for
instruction to data coherence. O - Clean/Invalidate ops required, 1 - Clean/Invalidate ops not
required and cannot generate faults, 2 - Clean/Invalidate ops not required but can generate
faults.

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 418 of 5242



Fast Models Reference Guide Document ID: 100964 1129 00 en
Issue 00
Fast Models components

treat-dcache-cmos-to-pou-as-nop

Type
int
Default value
0x0
Description
Whether dcache invalidation to the point of unification is required for instruction to data

coherence. O - Invalidate ops required, 1 - Invalidate ops not required and cannot generate
faults, 2 - Invalidate ops not required but can generate faults.

treat-dcache-invalidate-as-clean-invalidate

Type
bool
Default value
0x0
Description
Treat data cache invalidate operations as clean and invalidate.

treat-icache-cmos-to-pou-as-nop
Type
int
Default value
0x0
Description

If has_coherent_icache is true, whether instruction cache invalidation operations to PoU
which are treated as NOP can generate fault. O - cannot generate faults, 1 - can generate
faults.

treat forced normal as device_ for excl atomics

Type
bool
Default value
0x0
Description

Whether exclusive/atomic access is supported in same manner as access to device if stagel
is Device memory and final memory attribute forced to normal by FWB.

treat pld as_nop

Type
bool
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Default value
0x0

Description
If true, treat PLD as NOP.

treat pli_as_nop
Type
bool

Default value
0x0

Description
If true, treat PLI as NOP.

treat wfi wfe_ as nop
Type
bool

Default value
0x0

Description
If true, never go into wait state for WFI or WFE instructions.

truncate pc on illegal exception return to_aarch32
Type
bool

Default value
Ox1

Description
On lllegal ERET to AArch32, truncate PC to 32-bits.

unification-level
Type
int

Default value
0x1
Description
Level of Unification Inner Shareable for the cache hierarchy.

unification-uniprocessor-level

Type
int
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Default value
0x1
Description
Level of Unification Uniprocessor for the cache hierarchy.

unpred LSE128 overlap
Type
int
Default value
Ox1
Description

Constrained unpredictable behaviours for 128-bit LSE overlap. 1 Constraint. UNDEF, 2
Constraint_ NOP.

unpred brbe next branch cycle count unknown

Type
bool
Default value
0x0
Description

If true, cycle count value for the next BRBE branch record after BRB INJ execution outside
prohibited region is unknown.

unpred clear ISV _for exception before software_ step

Type
bool
Default value
0x0
Description

Whether ESR_ELx.ISV bit is cleared/set, when it is constrained unpredictable due to a
different exception before a software step exception.

unpred edscr _ns_set unknown bit
Type

bool
Default value

0x0

Description
Unknown(x) bit in NS field in EDSCR can be configure to O or 1.
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unpred_edscr_rw_unknown bits read as 1
Type
bool
Default value
0x0
Description
Unknown(x) bits in RW field in EDSCR are read as 1 instead of O.

unpred edscr status_read as no_syndrome
Type
bool
Default value
0x0
Description

Controls the choice of EDSCR.STATUS bit-values, when it is constrained unpredictable
behaviour due to a different exception before a halting step debug event.

unpred_extdbg unknown bits
Type
int
Default value
0x0
Description

Data used to fill only in UNKNOWN bit-fields of external debug registers e.g., EDPFR and
EDDFR.

unpred load _single reg overlap with wb
Type
int
Default value
0x0
Description

Constrained unpredictable behaviours for single load with writeback(might impact certain
load pair instructions) O Constraint. WBSUPPRESS, 1 Constraint_ UNDEF, 2 Constraint_NOP.

unpred mrsmsr_ currentlymapped undef
Type
bool
Default value
0x0
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Description

UNPREDICTABLE register access (accessible from current mode using different instruction)
modeled as NOP when false and UNDEF when true.

unpred mrsmsr protfailed undef

Type
bool
Default value
0x0

Description

UNPREDICTABLE register access (not accessible from current PL and security state) modeled
as NOP when false and UNDEF when true.

unpred par_ attr returns mair
Type

bool
Default value

0x0

Description

If true, PAR_EL1.ATTR represents the memory attributes as per the MAIR value instead of
the ones in the descriptor.

unpred _sctlr c 0 _taggable behaviour

Type
int
Default value
0x2

Description

Controls unpredictable effects when SCTLTR_ELx.C=0 for a stage 1 translation regime on
whether memory is treated as taggable. Values: O=Tagged, 1=Untagged but forced to Tagged
when FWB=1 and stage 2 restores WB, 2 = Untagged.

unpred stage2 mpu_and bg disabled
Type

int
Default value

0x0

Description

Constrained unpredictable when stage? MPU and background disabled. O, Stage-2 level O
translation fault(Default). 1, Unknown memory attributes.
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unpred store_exclusive base_overlap

Type
int
Default value
0x0
Description

Constrained unpredictable behaviours for store exclusive when s==n. O Constraint_NONE, 1
Constraint UNDEF, 2 Constraint_ NOP.

unpred store pair and single reg overlap with wb

Type
int
Default value
0x0
Description

Constrained unpredictable behaviours for pair and single store with writeback(doesn't cover
store exclusive) O Constraint NONE, 1 Constraint. UNDEF, 2 Constraint NOP.

unpred _tlbi not in monitor_ mode
Type
int
Default value
0x0
Description

Constrained unpredictable behaviors for AArch32 TLBI instructions executed in secure
privileged mode other than Monitor mode. O: Preferred behavior (default), 1: UNDEF, 2: NOP,
3: execute as if had been executed in Monitor mode.

unpred tsize aborts
Type
bool
Default value
0x0
Description

Behaviour when TSize is out of range. O, force into range. 1, translation fault, forces
unpred_tsize_pamax_aborts to 1.

unpred_tsize_ pamax aborts

Type
bool
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Default value
0x0
Description

Behaviour when stage 2 TSize exceeds the physical address size (or 40bits, from AArch32). O,
force into range. 1, translation fault. Ignored if unpred_tsize_aborts is 1.

unpredictable exclusive_abort memtype
Type

int
Default value

0x0

Description

Cause MMU abort if exclusive access is not supported in certain memory type (O=exclusives
allowed in all memory types, 1=exclusives abort in Device memory types, 2=exclusives abort
in any type other than WB inner cacheable).

unpredictable hvc behaviour
Type
int

Default value
0x0

Description
HVC unpredictable behaviour. O, UNDEF. 1, NOP.

unpredictable smc_behaviour
Type

int
Default value

0x0

Description
SMC unpredictable behaviour. O, UNDEF. 1, NOP.

unpredictable wfet and wfit behaviour
Type
int
Default value
0x1
Description
WEFET and WFIT unpredictable behaviour in debug state. O, UNDEFINED. 1, NOP.
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unsupported atomic_fault type
Type
int
Default value
0x0
Description

Type of fault reported on unsupported atomic access. O = external abort if any reported by
interconnect, 1 = precise unsupported atomic fault, 2 = precise external abort, 3 = imprecise
external abort.

unsupported hw _update fault type
Type
int
Default value
0x0
Description

Type of abort reported when hw update to descriptor is done using unsupported memtype
(0=No abort, 1=IMPDEF abort caused by memtype, 2=Sync external abort).

use_architectural names
Type
bool
Default value
0x0
Description
Use names SP/LR/PC instead of R13/R14/R15.

use_stagel sh as_input to_stage2
Type
bool
Default value
0x0
Description

IMPDEF case of whether to use stagel shareability or OuterShareable as input to stage?2 if
stagel is Device memtype.

use_tlb contig hint

Type
bool
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Default value
0x0
Description
Translation table entries with the contiguous hint bit set generate large TLB entries.

user_defined rom_ table debug power config
Type
string

Default value

Description

User defined ROM Table debug power domains for ED,CTI,PMU and TRACE, and DBGPCR
configuration. The "version" field and "cores" array are mandatory. The "dbgpcr" array, if
provided, must contain unique integers in the range [0, 32) describing which debug power
domains have power control implemented. The "rom" and "dbgpcr" fields in objects in the
"cores" array are only allowed when 'debug_rom_is_flat' is false. All power domain ID fields

("rom" "ed/pmu", "cti", "etm") must be in the range [0, 32). The "ed/pmu" field is mandatory.
Example JSON for a hierarchical debug ROM layout: {"version": 0, "dbgpcr": [0, 1], "cores":
[{"dbgpcr": [1, 31], "rom": O, "ed/pmu": O, "cti": 31, "etm": 1}, {"ed/pmu": O}]}.

vpu_datapath width
Type
int

Default value
0x80

Description
VPU data path width.

walk cache latency
Type

int
Default value

0x0

Description
Walk cache latency for TA (Timing Annotation), expressed in simulation ticks.

warn_unpredictable in v7
Type
bool
Default value
Ox1
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Description
If true, behaviour which is unpredictable in V7 yet is predictable in V8 will produce a warning.

watchpoint-log2secondary restriction
Type
int

Default value
0x0

Description
log? size of secondary restriction of FAR/EDWAR possible values on watchpoint hit for load/
store operations.

wfe_wakeup delay
Type
int

Default value
0x0

Description
Configure WFE wakeup delay in CPU cycles.

wfi wakeup delay
Type
int
Default value
0x0
Description
Configure WFI wakeup delay in CPU cycles.

wp_ignores_dbm update
Type
bool
Default value
0x0
Description
If true, dbm update is ignored on watchpoint hit.
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3.5.2 AEMVACT

ARM AEM A-Profile(MP) CPU component - number of cores configurable at runtime. This model is
written in C++.

This model supports the following revisions of the IP at the given quality levels:

Table 3-186: IP revisions support

Revision Quality level

N/A Full support

For an explanation of the quality levels, see 1.3 Quality level definitions on page 22.

Changes in 11.29.19
Parameters added:

® atomic memtype fault prio less than gpc fault
® brbe disable recording

® e2h forces interrupt overrides

® cecnable-gicvb

® gcspr sync immediate

® gicv5.config file

® gicv5.interrupt-bypass-support

® has mbist neverl ae25

® par nse_ set unknown bit

® pmbsr reports external abort

¢ sve.smidr ell nsmc val

® sve.smidr ell sh val

® tune spe cache events

® unpred brbe next branch cycle count unknown

e warn for dbgwcr reserved values with razwi bits

Parameters removed:
® use Xt as LDG STG input
® use mte eac 02 instructions encoding

® use mte eac 08 tfsr encoding

About AEMVACT
AEMVACT implements all architectural features in Arm®v8-A and Armv9-A.
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It provides parameters to enable or disable support for particular architectural features. Some of
these parameters allow you to enable features in versions of the architecture earlier than the one in
which they were introduced. They have the possible values:

0 Feature is not enabled.

1 Feature is enabled, but only if the model is set to implement a version of the
architecture in which the feature is supported.

2 Feature is enabled, regardless of which architecture version the model
implements.

This model supports the Arm®v8-A Cryptographic Extensions, which requires the crypto plug-in
(crypto.dll or crypto.so) to be loaded. The crypto plug-in is available for download from the Arm
Developer website.

Mapping architectural features to Fast Models releases

The following table shows which Fast Models releases support new architectural features, from
Armv8.3-A onwards. Support is at EAC quality unless otherwise stated.

Table 3-187: Architectural features implemented in Fast Models

Architecture Feature Fast Models version

NEISION 1129 1128 1127

Armv8.3-A All. For details, v v v v v v v v v v
see list after table.

Armv8.4-A All. For details, 4 % % v v v v v v v
see list after table.

Armv8.5-A Memory Tagging |~ 4 v 4 4 v v v v v
Extension (MTE)
functionality
MTE performance |+ v v v v v v v v v
All except MTE. 4 4 4 4 v v v v v v
For details, see list
after table.

Armv8.6-A All. For details, 4 % v v v v v v v v
see list after table.

Armv8.7-A Limited TLBI % v v v v v v v v v
maintenance
All except TLBI 4 v v v v v v v v v
maintenance. For
details, see list
after table.

Armv8.8-A All v v v v v v v v v v

Armv8.9-A Guarded Call 4 v v v v v v v v v
Stack, 128-
bit page table
descriptors, and
PMU updates
All other features |~ 4 v v v v v v v v
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Architecture Feature Fast Models version

version 1129 1128 11.27

Armv9.0-A to Branch Record
Armv9.3-A Buffer Extension
(BRBE).

Trace Buffer
Extension (TRBE)
and Embedded
Trace Extension
(ETE). Reading
TRBE registers
was supported
from 11.15.

Realm v v v v v v v v v v

Management
Extension (RME)
and Scalable
Matrix Extension
(SME).

Scalable Matrix
Extension 2
(SME2).

All other features.
For details, see
the list below this
table.

Armv9.4-A RME without
Secure EL2.

<
<
<
<
<
<
<
<
<
<

<
<
<
<
<
<
<
<
<
<

AN
AN
AN
AN
AN
AN
AN
AN
AN
AN

AN
AN
AN
AN
AN
AN
AN
AN
AN
AN

<
<
<
<
<
<
<
<
<
|

<
<
<
<
<
<
<
<
<
<

All other features.

Armv9.5-A All features. v v v v v v - - - -
Armv9.6-A All features. 4 v - - - - - R - -

e Armv8.3-A features implemented include:
> Pointer authentication
> Nested virtualization
o Advanced SIMD complex number support
o Improved Javascript data type conversion support
> Memory consistency model changes
o Support for larger system-visible caches
o Debug over powerdown
e Armv8.4-A features implemented include:
o Secure EL2
o Additional cryptographic hashes
o Activity monitors
o Enhanced support for nested virtualization
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o

o

Memory Partitioning and Monitoring (MPAM)

Stage 2 forced write-back

Dot product instructions

Data independent timing instructions

Large System Extensions (LSE)

Support for TLB maintenance instructions and for TLB range instructions
Translation Table Level (TTL)

Enhancements to weaker release consistency

Debug relaxations and extensions

Flag manipulation instructions

e Armv8.5-A features implemented include:

o

o

o

o

o

o

Branch Target Indicators (BTI)
Enhanced Virtualization Traps (EVT)
Random Number Generator (RNG)
Flag Manipulation instructions
Floating-point round to integer

DC CVADP

e Armv8.6-A features implemented include:

o

o

o

o

o

o

General Matrix Multiply (GEMM)
EnhancedPAC2

FPAC

Data Gathering Hint

Additional PMU events

Enhanced Counter Virtualization

e Armv8.7-A features implemented include:

o

o

o

o

o

WEFE and WEFI with timeouts

Larger physical address for 4KB and 16KB translation granules
MTE Asymmetric Fault Handling

Enhancements to Privilege Access Never (PAN)
Enhancements to PMU and SPE

e Other Armv9-A features implemented include:

o

o

Scalable Vector Extension version 2 (SVE2)

Transactional Memory Extension (TME)
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AEMVA core personalities

The AEM core personalities feature allows you to configure AEM instances in a platform to use the
IMPLEMENTATION_DEFINED registers and UNPREDICTABLE behavior for a specific implementation of
your choice at model startup.

Configuring an AEM with a core personality requires a license for both the AEM and the selected
implementation.

Set the personality using either:
e The environment variable FASTSIM AEM A PROFILE.

e The parameter impdef regs and unpred from implementation.

The parameter allows you to configure different instances in the same platform with different
personalities, including subclusters in a heterogeneous AEM. The environment variable takes
precedence over the parameter and affects all instances of the AEM in the platform. Otherwise the
two options function identically.

To see the available values for the environment variable or parameter, set either of them to the
special value 1ist. The model prints the list of available values and exits. An example value is
ARM Cortex-x2. Ihen set the parameter or environment variable to the required value.

Configuring a core personality only affects IMPLEMENTATION_DEFINED registers and UNPREDICTABLE
behavior. In other respects, the cluster or subcluster still behaves like the AEM. For example, all
parameters default to the AEM default values. Therefore, you must manually set parameters to
valid values for the configured personality, as many of the defaults are incompatible with any given
implementation.

To assist with this configuration, the AEM prints warnings for any parameter with an invalid value
for the configured personality. The warning lists the parameter name and the valid value or range
of values it can be set to for the selected personality.

7 | Running the model with invalid parameter configurations for the selected
personality can lead to unexpected behavior.

Note

Iris and MTI instances for AEMVACT
This model has the following Iris instances:

Table 3-188: AEMVACT Iris instances

InstanceName ComponentName

AEMvACT Cluster ARM AEM-A MP
AEMvVACT . AMU PVBusLogger
AEMVACT .AMU.mapper PVBusMapper
AEMvVACT .DAP PVBusLogger
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AEMVACT .DAP.mapper PVBusMapper
AEMvACT.DSU DSU
AEMVACT.DSU.mpam busslave PVBusSlave
AEMVACT .MMAP PVBusLogger
AEMVACT .MMAP .mapper PVBusMapper
AEMvVACT.RAS PVBusLogger
AEMVACT .RAS.mapper PVBusMapper
AEMVACT.acp_ mapper PVBusMapper
AEMvVACT . cpul ARM AEM-A MP
AEMvVACT.cpuO.UTLB TLB
AEMVACT.cpuO.debug rom debug rom
AEMVACT.cpuO.dtlb TLB
AEMVACT.cpuO.1lldcache PVCache
AEMVACT.cpu0O.lldcache.upstream[0] PVBusSlave
AEMvVACT.cpuO.llicache PVCache
AEMvVACT.cpuO.llicache.upstream([0] PVBusSlave
AEMVACT.ext bus PVBusLogger
AEMVACT.ext bus.mapper PVBusMapper
AEMVACT.gic_cpuif decoder cluster GICv3CPUInterfaceDecoder
AEMvVACT.global debug rom debug rom
AEMVACT.12 cache PVCache
AEMVACT.12 cache.upstream[0] PVBusSlave
AEMVACT.12 cache.upstream[10] PVBusSlave
AEMVACT.12 cache.upstream[11] PVBusSlave
AEMVACT.12 cache.upstream[12] PVBusSlave
AEMVACT.12 cache.upstream[13] PVBusSlave
AEMVACT.12 cache.upstream[14] PVBusSlave
AEMVACT.12 cache.upstream[15] PVBusSlave
AEMVACT.12 cache.upstream[16] PVBusSlave
AEMVACT.12 cache.upstream[1] PVBusSlave
AEMVACT.12 cache.upstream[2] PVBusSlave
AEMVACT.12 cache.upstream[3] PVBusSlave
AEMVACT.lZ_cache.upstream[4] PVBusSlave
AEMVACT.12 cache.upstream[5] PVBusSlave
AEMVACT.12 cache.upstream[6] PVBusSlave
AEMVACT.12 cache.upstream[7] PVBusSlave
AEMvVACT.12 cache.upstream[8] PVBusSlave
AEMVACT.12 cache.upstream[9] PVBusSlave
AEMVACT.12 flusher AsyncCacheFlushUnit
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InstanceName ComponentName

AEMVACT.secondary debug rom debug rom

This model has the following MTI trace components:

Table 3-189: AEMVACT MTI instances

InstanceName ComponentName

AEMVACT .AMU PVBuslLogger
AEMVACT .AMU.mapper PVBusMapper
AEMVACT .DAP PVBuslLogger
AEMVACT.DAP.mapper PVBusMapper
AEMvVACT.DSU DSU
AEMVACT.DSU.mpam_busslave PVBusSlave
AEMVACT .MMAP PVBusLogger
AEMVACT .MMAP .mapper PVBusMapper
AEMVACT .RAS PVBuslLogger
AEMVACT.RAS.mapper PVBusMapper
AEMVACT.acp_mapper PVBusMapper
AEMVACT . cpu0 ARM_AEM-A_MP
AEMVACT.cpu0.UTLB TLB
AEMVACT.cpuO.lldcache PVCache
AEMVACT.cpu0.lldcache.upstream[0] PVBusSlave
AEMVACT.cpuO.llicache PVCache
AEMVACT.cpuO.llicache.upstream[0] PVBusSlave
AEMVACT.ext bus PVBusLogger
AEMVACT.ext bus.mapper PVBusMapper
AEMVACT.gic cpuif decoder cluster GICv3CPUlInterfaceDecoder
AEMVACT.12 cache PVCache
AEMVACT.12 cache.upstream[0] PVBusSlave
AEMvVACT.12 cache.upstream[10] PVBusSlave
AEMVACT.12 cache.upstream[11] PVBusSlave
AEMVACT.12 cache.upstream[12] PVBusSlave
AEMVACT.12 cache.upstream[13] PVBusSlave
AEMVACT.12 cache.upstream[14] PVBusSlave
AEMVACT.12 cache.upstream[15] PVBusSlave
AEMvVACT.12 cache.upstream[16] PVBusSlave
AEMVACT.12 cache.upstream[1] PVBusSlave
AEMVACT.12 cache.upstream[2] PVBusSlave
AEMVACT.12 cache.upstream[3] PVBusSlave
AEMVACT.12 cache.upstream[4] PVBusSlave
AEMVACT.12 cache.upstream[5] PVBusSlave
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InstanceName ComponentName

AEMVACT.12 cache.upstream[6] PVBusSlave
AEMvVACT.12 cache.upstream[7] PVBusSlave
AEMVACT.12 cache.upstream|8] PVBusSlave
AEMVACT.12 cache.upstream[9] PVBusSlave
AEMVACT.12 flusher AsyncCacheFlushUnit

Ports for AEMVACT
Table 3-190: Ports
Name Protocol Type Description
acp_s PVBus Slave | AXI ACP slave port.
broadcastcachemaint |[Signal Slave |ACE defined pins.
broadcastinner Signal Slave |ACE defined pins.
broadcastouter Signal Slave |ACE defined pins.
cfgend[8] Signal Slave | This signal if for EE bit initialisation.
cfgsdisable Signal Slave | This signal disables write access to some

secure Interrupt Controller registers.

clk in ClockSignal Slave | The clock signal connected to the clk_in port
is used to determine the rate at which the
core executes instructions.

clrexmonack Signal Master | Acknowledge handshake signal for the
clrexmonreq signal

clrexmonreq Signal Slave |Signals the clearing of an external global
exclusive monitor

clusterid Value Slave | The cluster ID maps to the affinity levels of
the MPIDR_EL1 register and is evaluated
based on the MPIDR_EL1 layout. If
MPIDR_EL1 supports 16-bit cluster affinity
levels, bits [15:8] map to IDRAFF3, while
bits [7:0] map to IDRAFF2. If MPIDR_EL1
supports 24-bit cluster affinity levels, bits
[23:16] map to IDRAFF3, bits [15:8] map to
IDRAFF2, and bits [7:0] map to IDRAFF1.
This configuration also updates all relevant
component DEVAFF registers and is used to
set the MasterlD and ManagerlDé4 of the

core.
CNTHPIRQ[8] Signal Master | Timer signals to SOC.
CNTHPSIRQ[8] Signal Master | Timer signals to SOC.
CNTHVIRQ[8] Signal Master | Timer signals to SOC.
CNTHVSIRQI[8] Signal Master | Timer signals to SOC.
CNTPNSIRQI[8] Signal Master | Timer signals to SOC.
CNTPSIRQ[8] Signal Master | Timer signals to SOC.
cntvalueb CounterInterface Slave |Interface to SoC level counter module.
CNTVIRQI[8] Signal Master | Timer signals to SOC.
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Name Protocol Type Description
commirg[8] Signal Master | Interrupt signal from debug communications
channel.
config64[8] Signal Slave |Register width after reset.
cpl5sdisable[8] Signal Slave | This signal disables write access to some
system control processor registers.
cpuporeset [8] Signal Slave | CPU power on reset. Initializes all the
processor logic, including debug logic.
CRITICALIRQI[8] Signal Master |RAS Critical Error Interrupt.
cryptodisable[8] Signal Slave |Disable cryptography extensions after reset.
cti[8] v8EmbeddedCrossTrigger controlprotocol |Master|Cross trigger matrix port.
ctiOextin[4] Signal Slave | CTl trace inputs for core O.
ctilextout[4] Signal Master | CTl trace outputs for core O.
ctilextin[4] Signal Slave | CTl trace inputs for core 1.
ctilextout[4] Signal Master | CTl trace outputs for core 1.
ctiZ2extin[4] Signal Slave |CTl trace inputs for core 2.
cti2extout[4] Signal Master | CTl trace outputs for core 2.
ctil3extin[4] Signal Slave |CTl trace inputs for core 3.
cti3extout[4] Signal Master | CTl trace outputs for core 3.
ctidextin([4] Signal Slave |CTl trace inputs for core 4.
ctidextout[4] Signal Master | CTl trace outputs for core 4.
ctibextin[4] Signal Slave |CTl trace inputs for core 5.
ctibextout[4] Signal Master | CTl trace outputs for core 5.
ctibextin[4] Signal Slave |CTl trace inputs for core 6.
ctiéextout[4] Signal Master | CTl trace outputs for core 6.
cti7extin[4] Signal Slave |CTl trace inputs for core 7.
cti7extout[4] Signal Master | CTl trace outputs for core 7.
ctidbgirqg[8] Signal Master | Cross Trigger Interface (CTI) interrupt trigger
output.
dbgen[8] Signal Slave |External debug interface.
dbgnopwrdwn [8] Signal Master | Debug no power down request.
dbgpwrdwnack [8] Signal Master | Debug power down acknowledge.
dbgpwrdwnreq[8] Signal Slave |Debug power down request.
dbgpwrupreq[8] Signal Master | Debug power up request.
dev_debug s PVBus Slave |External debug interface.
ERRORIRQ[8] Signal Master | RAS Error Recovery Interrupt.
event Signal Peer |This peer port of event input (and output) is
for wakeup from WFE.
external Signal Slave |ETMv4 External Trace Reset signal.
trace reset[8]
FAULTIRQ[8] Signal Master | RAS Fault Handling Interrupt
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Name Protocol Type Description

fig[8] Signal Slave | This signal drives the CPUs fast-interrupt
handling.

fig nmi[8] Signal Slave |-

gicv3_ GICv3Comms Slave |GICv3 cpu interface ports.

redistributor s[8]

hacdbsirgl[8] Signal Master | Interrupt signal from the HACDBS unit.

irql[8] Signal Slave | This signal drives the CPUs interrupt
handling.

irg nmi[8] Signal Slave |-

irgs[224] Signal Slave | These signals drive the CPU's interrupt
controller interrupt lines.

12reset Signal Slave | This signal resets timer and interrupt
controller.

memorymapped_amu_s PVBus Slave |External interface for amu.

memorymapped debug s |PVBus Slave |External debug interface.

niden[8] Signal Slave |External debug interface.

periphbase Value 64 Slave | This port sets the base address of private
peripheral region.

pmbirgl[8] Signal Master |Interrupt signal from the statistical profiling
unit.

pmuirqg[8] Signal Master | Interrupt signal from performance monitoring
unit.

pmusnapshotacks[8] Signal Master | -

pmusnapshotreqgs[8] Signal Slave |-

presetdbg[8] Signal Slave |Initialize the shared debug APB, Cross Trigger
Interface (CTI), and Cross Trigger Matrix
(CTM) logic.

pvbus_m0 PVBus Master | The core will generate bus requests on this
port.

rei[8] Signal Slave |Individual processor RAM Error Interrupt
signal input.

reset[8] Signal Slave |Raising this signal will put the core into reset
mode.

rlpiden[8] Signal Slave |External debug interface.

romaddr Value 64 Slave | Debug ROM base address.

romaddrv Signal Slave |Debug ROM base address valid.

rtpiden[8] Signal Slave |External debug interface.

rvbar[8] Value 64 Slave |Reset vector base address.

sei[8] Signal Slave |Per core System Error physical pins.

smpnamp [ 8] Signal Master | This signals AMP or SMP mode for each core.

spiden[8] Signal Slave |External debug interface.

spniden[8] Signal Slave |External debug interface.

standbywfe [8] Signal Master | This signal indicates if a core is in WFE state.
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Name Protocol Type Description

standbywfi[8] Signal Master | This signal indicates if a core is in WFI state.

standbywfil2 Signal Master | This signal indicated all cores and L2 are in a
power down state

teinit[8] Signal Slave | This signal provides default exception
handling state.

ticks[8] InstructionCount Master | This port should be connected to one of the
two ticks ports on a 'visualisation' component,
in order to display a running instruction
count.

trace unit reset[8] |Signal Slave |ETMv4 Trace Unit Reset signal.

trbirg[8] Signal Master |Interrupt signal from the trace buffer unit.

vepumntirg[8] Signal Master | Interrupt signal for virtual CPU maintenance
RQ.

vfig[8] Signal Slave | Virtual FIQ input. Note that the irg/fig pins
are wired directly to the core if there is no
internal VGIC. If there is an internal VGIC
then these are ignored.

vinithi[8] Signal Slave | This signal controls of the location of the
exception vectors at reset.

virq[8] Signal Slave |Virtual IRQ input. Note that the irq/fig pins
are wired directly to the core if there is no
internal VGIC. If there is an internal VGIC
then these are ignored.

virtio_s PVBus Slave | The virtio coherent port, hooks directly
into the L2 system and becomes coherent
(assuming attributes are set correctly).

vseil[8] Signal Slave | Processor Virtual System Error Interrupt
request.

Parameters for AEMVACT

ADFSR-AIFSR-implemented

Type
bool

Default value

0x0

Description

ADFSR and AIFSR are implemented.

AIDR

Type
int

Default value

0x0

Copyright © 2017-2025 Arm Limited (or its affiliates). All rights reserved.

Non-Confidential

Page 439 of 5242




Fast Models Reference Guide

Description
Value of AIDR_EL1 register.

AMIIDR
Type
int

Default value
0x43b

Description

Value of AMU Implementation Identification Register.

AMPIDR

Type
int

Default value
0x4000bb000

Description
Value of AMU Peripheral Identification Register.

BPIMVA causes_translation_lookup

Type
bool

Default value
0x0

Description

Document ID: 100964 1129 00 en
Issue 00
Fast Models components

Do a translation when BPIMVA instruction is executed (which may cause a translation fault).

BROADCASTCACHEMAINT
Type
bool

Default value
Ox1

Description

Enable broadcasting of cache maintenance operations to downstream caches. The

broadcastcachemaint signal will override this value if used.

BROADCASTINNER

Type
bool
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Default value
Ox1
Description

Enable broadcasting of Inner Shareable transactions. The broadcastinner signal will override
this value if used.

BROADCASTOUTER

Type
bool
Default value
0x1
Description

Enable broadcasting of Outer Shareable transactions. The broadcastouter signal will override
this value if used.

CCs IDR—L1D_override

Type
int
Default value
0x0
Description

If nonzero, override the value presented in CCSIDR for L1D (this is cosmetic and does not
affect cache behaviour).

CCSIDR-L1I override
Type
int
Default value
0x0
Description

If nonzero, override the value presented in CCSIDR for L1I (this is cosmetic and does not
affect cache behaviour).

CCSIDR-L2 override
Type
int

Default value
0x0
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Description

If nonzero, override the value presented in CCSIDR for L2 (this is cosmetic and does not
affect cache behaviour).

CCSIDR-L3 override

Type
int
Default value
0x0

Description
If nonzero, allow L3 selection in CSSELR and present this value in CCSIDR (this is cosmetic
and does not affect cache behaviour).

CLUSTER_ID

Type
int

Default value
0x0

Description
The Cluster ID maps to the affinity levels